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10duction

Q uality in  the experimental sausages. They also reported tha t the water-soluble p ro te ins, actin  
• ( l9gg^°sin exerted almost no d ire c t influence on the binding q u a lity  o f meat. Subsequently, Samejima et 
Oh, . ' found tha t the actomyosin seemed t

ê fhd |MENTS o f Fukazawa e t a l - O 961 a*b »c) showed myosin to be a key constituent w ith  respect to the des ir-

% to play an important ro le  in  the binding properties o f sausage emul-
h^?c t in i t s e l f  did not e x h ib it any influence"on the’ binding p roperties, but when F-actin  and myosin were

¡1 the resu lting  binding properties were considerably improved (Samejima e t a l . ,  1969). Nakayama
U971), on the other hand, reported th a t the binding q u a lity  o f the reconstitu ted actomyosin as well as 

°nc1lJdedSUPeri or to tha t o f myosin alone, and on the basis o f the resu lts  o f th e ir  v iscos ity  measurements, they 
that native tropomyosin might re la te  to the binding q u a lity  o f meat.

itely
u°seiy ?*eng e t a l. (1979) also reported tha t e ffects  o f thermal processing on the gel textures appeared to be 

et !?Sociated w ith degree o f tropomyosin degradation from th e ir  resu lts  on fis h  tissue. However, Macfar- 
c?tal :  ( l97?) found the binding strength o f myosin was higher than tha t o f actomyosin under th e ir  experi- 

^  %o •it io n s - Siegel and Schmidt (1979) found tha t the mole ra tio  o f myosin to actin  in  the extracted 
Sln fra c tio n  re lated to binding a b i l i t y  o f adjacent pieces o f meat.

, ̂ 5
im p licate the importance o f myosin-actin in te rac tion  to develop g e llin g  properties o f actomyosin 

is the N ecessity o f a fu rth e r study on whether native tropomyosin re a lly  play an important ro le  in lmprov- 
t > l l  ,®at'induced gel fo rm a b ility  o f myosin in  the presence o f F -actin . Thus, e ffe c t o f native tropomyosin 

th n e  ..r ___ ___________________k.. m kiiifira+innc n f p ith p r mvnsin or actin  onheat'"? th°se of blockaqe o f myosin-actin in te rac tio n  by chemical m odifications o f e ith e r myosin or actin  on
1 ndl.r^  ̂r- .____ • _ I__ I_________-Î r-

hlAfi
lr,duced gelation o f actomyosins has been explored in  th is  report.

ErUl!>s and methods

Prepared by extracting  fresh rabb it ske leta l muscle according to the method described by Perry (1955). 
% the u Pmyosin (NAM) o f varied extraction  time was prepared from fresh rabb it ske leta l muscle by extracting

- Desensitized actomyosin (DAM) was prepared from NAM according to the methodîC^hed kber - Edsall so lu tion .u6d K solution. uebens i l i ¿eu auuinjuam \ ' J  r ~..." --- _ . . .
Schaub e t al (1967). G-actin was prepared from acetone-treated rab b it muscle a fte r  applying to

¿ ¡ J r * j t o m m a e r t s  (1952). ....................................  ................................ .......„ ___ v Actin was modified by 2 ,4 ,6 -trin itrobenzensu lfona te  (TNBS) by the method o f
y i^eitient; a l - (1962).
W'*Sui o f r ig id i t y  o f heat-induced gelation were carried out w ith a band type viscometer reported previous-V  S°1 Uti a l -> 1979). Scanning e lectron microscopic observations were made on the heat-induced gel o f pro- 
\  Pr°cedij0ns usin9 a Hitachi HHS-2R scanning electron microscope described previously (Yasui e t a l . ,1979). 
fV ' ndina adoPted fo r  SDS-gel e lectrophoresis was essen tia lly  the same as tha t o f Weber and Osborn (1969).
%  ‘ “
C5l

: • Myn my°sin  to actin  was measured using a preparative u ltra cen trifug e  to separate bound myosin from 
ln Was added to actin  and samples were centrifuged at 100,000 x g fo r  120 min. About 1 ml o f theih,

c a re fu lly  removed and served fo r  SDS-gel e lectrophoresis, and at the same time the protein con- 
foola t measured. For conversion o f the mixing ra tio  o f myosin to actin  from a weight basis to a molar 

o c u l a r  weights o f myosin and actin  were taken as 480,000 (Tonomura, 1972) and 42,000 (E liz inga ,1970),

v ,
>t,t  N0 discussion

tl^1* Us9fl9^°Pe rtie s  o f myosin were more improved in  the presence o f actin
e. ctie ®Tfect Sance (Samejima e t a l . ,  1969). This fa c t aroused our in te res t 
Ip ■ 9ih in° f  actin  on the hea t-ge lling  a b i l i t ie s  o f myosin so lu tions.
C^a 0,1 t i m9’ there fore , we examined the gel-strength  o f NAM o f various 
rhp,. ex tr9c.?s• because myosin A gradually turns in to  myosin B during pro- 
^ U i j a i i  o f muscle mince w ith  a so lu tion  o f neutral s a lt such as

'Uced ^ ° ]utio n . 
sai] 9el an

« i l Î  bear!°lu tio n  a t varying extraction  times.

ooi“ l' ,u" - Figure 1 depicts changes in  the r ig id i t y  o f the 
tJ ai)d the ra t io  o f myosin to actin  o f NAM and DAM iso la ted with

Protein so lutions (5 mg/
C in  0.6 M KC1 and 20 mM phosphate bu ffe r (pH 6 .0).

%
SO *

dted at 65
NAM uiiu u n n  y  i a u u  a  i i y m u  c a s c u  i i i  s u i t e  u  i u n e  u c u i  c u j u

my°sin to actin  w ith  extraction  period o f time 0 to 24 hr.
6 ^ tio^n fh  and gradually increased in  SDite o f the decreased

W  Pt'or-c '̂■'=U W1tn weDer-tasa
?ed) , d^re - R ig id ity  o f NAM extracted fo r  24 hr from fresh muscle 

V i  m S aPprny- 00 dyne/cm2 and tha t o f NAM obtained from 168 hr-aged
la t e ly  2,600 dyne/cm^. Correspondingly, the values o f the 

Su9gest actin  are 3.0 fo r  fresh NAM and 2.0 fo r  168 hr-NAM. The 
tha t myosin-actin in te rac tio n  may be a key fa c to r fo r  s ig n i-

i s Ranges in  the r ig id i t y  and the ra tio  o f myosin to actin  in 
V*. 0r> Prnr j  ed w ith  Weber-Edsall so lu tion  from aged muscle by 24 hr-

Figure 1. Changes in the rigi­
dity of heat-induced gel and the 
ratios of myosin to actin of NAM 
and DAM extracted for varying 
times.

Rigidity: ( O  :NAM,% :DAM)
Myosin/Actin (A :NAM, A :DAM)
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f ic a n t increase in  the heat-induced gel fo rm a b ility . Chen'g e t a l . (1979) recently reported tha t extent 0 ei 
myosin as well as tropomyosin degradation during thermal processing was close ly related to texture o f Pr°ce 
fis h  gels. I t  has been established in  animal meat products tha t m y o fib r illa r  proteins are responsible

(o,*)
desired textu ra l properties in  muscle-protein-based gel type comminuted products (Samejima e t a l . ,  1969; 
and Sato, 1971; Siegel and Schmidt, 1979). Among the m y o fib r illa r  pro te ins, 
myosin is  shown to be the primary agent fo r  gel formation (Fukazawa e t al.,1961 
c; Samejima et a l.,1969; Macfarlane e t a l . ,1977) and, when combined w ith myosin, 
actin  exh ib its  i t s  complemental e ffe c t on the heat-induced gel fo rm a b ility  of 
myosin (Samejima e t a l.,1969 ; Nakayama and Sato, 1971). In addition to roles 
o f two major m y o fib r illa r  p ro te ins, myosin and a c tin , the resu lts  o f Cheng et 
a l . (1979) seem to suggest the imoortance o f tropomyosin or native tropomyosin 
in  the hea t-ge lling  properties o f gel-type meat products. This view was a l­
ready stressed by Nakayama and Sato (1971) who comparatively studied rheological 
properties o f heat-set gels o f isola ted myosin B (NAM), DAM and reconstitu ted 
actomyosin.
To confirm th is  close co rre la tion  between native tropomyosin and gel strength, 
we measured the r ig id i t y  o f heat-induced gels o f DAM prepared from NAM shown 
in  Figs. 1 and 2, since i t  appears to be o f p a rtic u la r in te re s t i f  re la t iv e ly  
small amount (7-8 % o f m y o fib r il la r  proteins) o f regulatory proteins which play 
s ig n ific a n t roles in l iv in g  muscle could p a rtic ipa te  in  the gel formation of 
comminuted meat products as the second complemental agent other than ac tin .
A c tua lly , however, the resu lts  obtained (F ig. 1 and 2) were contrad ictory to 
the conclusion o f Nakayama and Sato (1971) in the ro le  o f native tropomyosin 
fo r  the gel textures.
Unlike a c tin , i f  the heat-induced gel was centrifuged a fte r  thermal treatment 
o f the so lu tion o f actomyosin or m yo fib ril suspension at high ion ic  strength

Figure 2

3  5

Tim« (days)
C h a n g e s in the

rigidity of heat-induce
and the ratios of myosin .ei 
actin of NAM and DAM is°
from aged muscle.
Symbols are the same as f i i '

(e.g. 3 % NaCl or KC1). a, f  is 3
part o f tropomyosin was freed from the sediment (Samejima et a l . ,  unpublished data). Tropomyosin its e l  ̂ jir 
very heat stable protein (Woods, 1969) and did not show any sign o f gelation upon heating (Samejima et £ th e <  
published data). Thus, i t  may be concluded tha t tropomyosin does not a ffe c t the gel texture induced by gt a' 
treatment even though tropomyosin degradation looks coincident w ith myosin heavy chain degradation (Chen9 g0iy' 
1979). The apparent coincidence is  merely a re fle c tio n  o f s u s c e p tib ilit ie s  o f those proteins to the Pr°n0t 
s is , and the find ing  that extent o f myosin degradation is h igh ly related to gel tex tu ra l properties does ,̂  
necessarily fo llow  tha t tropomyosin acted as an enhancing agent fo r  g e l-fo rm a b ility  o f comminuted meat P

Figure 3 shows changes in  r ig id i t y  o f reconstitu ted actomysoin so lutions (5 mg/ml) equ ilib ra ted  at va ri0 
ratures fo r  25 min at pH 6.0 in  0.6 M KC1. When the protein solutions were heated at temperatures rang ye3

_________I __4-1_____4-_____________4._____ »4_____ t l . -:.: j :4., ..-.I..- ...hirh no ,fl|H

¡1n*srf
20° to 70 °C, the r ig id i t y  of the system increased as the temperature rise s . The r ig id i t y  value which 
ed maximum at 60 °C remains almost constant from 60 to 70 °C. These changes are s im ila r to tha t o f at .. 
tion  described previously (Ish io rosh i e t a l . ,  1979). Though the maximum value o f the r ig id i t y  o f WoS\  ^  
6.0 was 1,800 dyne/cm2, those o f actomyosins in  which the corrected mole ra t io  o f myosin to actin  are Z-

;i tuted «are formed to be 5,300 and 4,500 dyne/cm2, respective ly . These much higher values o f the reconsti

TÔT

20 50 40 SO «

myosin ind icate the effectiveness o f actin  fo r  myosin gel-form ation by heating 
alone revealed a typ ica l temperature p ro f ile  w ith two tra n s itio n  temperatures at 
F-actin i t s e l f  did not show any sign o f ge la tion. I ts  r ig id i t y  show­
ed higher values (500 dyne/cm2) than those o f any other reconstitu ted 
actomyosins at temperatures below 40 °C but showed re la t iv e ly  low 
r ig id i t y  at higher temperatures than 40 °C. This fa c t may be a re f­
a c t io n  o f the th ixo tro p ic  nature o f F-actin  at or below body tempe­
rature o f mammals (Tonomura,1972; Brotshi e t a l.,1978).
I t  would be expected than i f  there were no in te rac tion  between myosin 
and a c tin , the r ig id i t y  o f the heat-induced gel from myosin-actin mix­
ture at varying ra tios  would depend only on the myosin concentration 
in  the system. When conbined w ith myosin, however, F -actin  did exert 
a marked influence on the heat-induced gelation o f myosin (F ig. 3 (a) 
and (b )). I f  the bu ffe r alone was added in  place o f F-actin  so lu t­
ion , the r ig id i t y  measurements were those expected fo r  the d ilu t io n  
o f the myosin (F ig . 3 (b) and Ish ioroshi et a l .,1979). Thus, under 
these experimental cond itions, i t  was found tha t the greater the pro­
portion o f myosin the higher the gel fo rm a b ility  as expressed by the 
r ig id i t y  up to the mole ra tio  o f myosin to actin  o f about 2 .7 , where 
the maximum r ig id i t y  o f 5,500 dyne/cm2 was reached. Further increase 
in  the ra tio  o f myosin to actin  brought about an almost lin e a r decline

As shown Fig. 3, w h ü e
43 ° and 55 °C (Fig. 3

m/f
'a)>

ifl

s=r-

TbT

Temperature (*c ) jytyoain,
t» 1i/At*1

i d i Vi
Figure 3. Changes in the riQi 
recostituted actomyosin.
Changes in the rigidity of ^

o(

,V>

°C ( b ) ,

0) :myosin alone.
Figures in parenthesis 
corrected mole ratio. 
(Inset) Derivative plots

as

ion of temperetnis ^  
(dotted H nel

(if

__ .. . -_ ____ ______________ - - ________  ______  stepwise heating are indicate
o f the r ig id i t y  to the level o f control myosin which was 1,800 dyne/cm2 mole ratios of myosin to actin  ̂
(F ig . 3 (b )). I t  was also found tha t the r ig id i t y  developed upon in (b). .p a)ol>
heating by the actomyosin in  which the mole ra tio  o f myosin to actin  (a); 0 ) :myosin alone, (X) :actl0te
was 1 or 1.6 exhib ited essen tia lly  the same temperature p ro f ile  as in  -------  - -  —— de
the case w ith myosin alone, whereas, unlike the case w ith control 
myosin, changes in  the r ig id i t y  o f the actomyosin as a function o f 
temperature at the lower mole ra tio  o f 0.5 or 0.25 lacked the Tm̂  of 
myosin and showed a sing le tra n s itio n  curve whose Tm appeared at 50 
(F ig . 3 (a )).
Investigations on the extent o f myosin binding to F-actin were c a r r i­
ed out by examining the pro te in  concentration and q u a lita tiv e  protein 
d is tr ib u tio n  in  the supernatant a fte r  removal o f the actomyosin complex
by u ltra ce n tr ifu g a tio n  at the three mole ra tio s  o f myosin to actin  as ln
specified  in  Fig. 3 (b ). As shown by the electrophoretograms in  Fig. 3 (b ), the amount o f free my°st  Qf  u 
supernatant decreased in  the order o f A,B and C and the converse re la tionsh ip  was seen w ith  the amoun 
merized ac tin .

Myosin alone 
myosin (solid line) • tS
The gels are of supernata^ ^  
ratios indicated by artt^
after ultracentrifugati°n

*CJ C
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tu?ene 4 illu s tra tes  scanning electron microscopic structures of the heat-induced gels of myosin (a).V  e?ctomyosins (b-d) and F-actin (e) heated fo r 30 min at 65 »C in 0.6 M KC1 and 20 mM phosphate (pH 6 0 ) .  
°nesn twork structure with globular projections of myosin (Fig. 4 (a)) was tra nsformed to smooth thread l i  
(d)) as the amount of actomyosin complex increases in the system (Fig. 4 (b)- “
Sg ®̂d there was a progression in three dimensional ordering and a decrea- 
jbg unri°*"e si ze- As mentioned e a rlie r, F-actin alone did not gel upon heat- 

the present experimental conditions, but instead precipitated with 
that th 0n on water (Fig. 3 (a )). Tho "■annino electron microaraph reveale 
etit ---  ■ ' • - -

" un water tr ig ,  1 va;;. ine scaimmy eicv-uun — "—
tra0"^ Protein formed beads-like aggregates and the spaces were too open to 

HhM Water (Fig 4 (e)). Thus, the presence of F-actin in excess made the ./"Oloou .L - -- . . . .  - --- --°%ol er (Fig. 4 (e)). Thus, the presence or t—actin in excels mauc 
shown .°9y of the actomyosin gel s im ila r to that of actin precipitates as

, • 11 Pi g ^ / i \ TI ____l__T__- __1  « U o u n n r  i  (  ̂\ f  n i  ri  ̂ 1  n P i n

till n "
■6 in" ' r ig. 4 (d). Those morphological changes from (a) to (d) in Fig. 4_
1 aSnaccordance with the r ig id ity  changes described above. The morphologi- 

%  f cts presented here suggest that the binding of myosin to F-actin, 
t<ible a9gregates and precipitates upon heating at temperature above 50 °C en-rt_-ieS .. dna precipi L d L c b upun ncauriy *»>- ---- - - -
’ ’tensi e comPlex to gel under the same conditions, forming th read -like  three 
0f F-J?nal structure  quite  d if fe re n t from the o rig in a l beads-like aggregates 

»ctin.
eff

1,1 Fig e^t  Of pH on heat-induced gelation o f reconstitu ted actomysoin is  shown 
H ln l  5 (a). At 65 °C, gel formed a t pH 6.0 shows a highest value o f shear 

ên °Ver the PH range 5.0-8.0. This trend is  very s im ila r to our p rev i- 
JS  t u°r t  (Ish ioroshi e t a l . ,1979) about the heat-induced gelation o f myosin. 
■¡®t Qf re la tive  concentration o f myosin in  the system was much greater than 

A to bPh~actin , pH dependence o f the developed r ig id i ty  o f the system appear- 
% v ei, substan tia lly  the same as tha t o f myosin alone (Fig. 5 (a )).

as the re la tiv e  concentration o f actin  increased and tha t o f myosin 
tk maxim tbe Peak sh ifted  towards acid ic  s ide, i . e . ,  from 6.0 to about 5.5.
!» bync■ ara and minimum r ig id i t ie s  observed at any pH values tested were at 
tk 6 fat n /actin  ra tios  o f about 2.0 and 0.4, respective ly , and the la t te r  

lo corresponds to a stoichiom etry fo r  the myosin binding to F -actin ; 
j nCe improvement o f the heat induced gel fo rm a b ility  of myosin in  the pre- 
? S N s i actin  was found t0 dePend t0 a ce rta i n extent on the amount o f

?aa9esX-ib i
V s t  1n t _ . 131U1|>J
c : in n|lied as ^ fu n c tio n  of KC1 concentrations (F ig. 5 (b ) j.  As pointed 
u Of thBr Previous report (Ish io rosh i e t a l . ,1979), there is  a dual dependen 
j/ite d  l Heat-induced gelation o f myosin on KC1 concentration, one is  charac 
I lN e  an extremely high r ig id i t y  at 0.1-0.2 M KC1 and i t s  dependency on 

r’ . .Hpe before heating and the other which has high r ig id i ty  at 0.4-1.0 
is independent o f storage time. This trend was found to be the

fhi0%osin' actin was found *v, —  - - - - - - -----  -----
r..' ly ey,H Complex in the system whose gel form ability  is pH sensitive and 

nges .’’ bited at pH 5.5.
. e stll]|? the r ig id ity  under the standard assay conditions (pH 6.0 and 65 °C)

 ̂ a1ed 3c a «« «■£ l / n  ronrontvatinnC ( F1 Cl R ihU  . AS DOifltGCl

KCl
sAitie , anda e With independent of storage time. inis trena was t o u m u  l u  u c  m e  

J in iL actomyosin reconstituted from varying mole ratios of myosin to actin 
f^k 6 caco ----- _ i—  f r : .  c i k \\ Actomyosins in which

acto-fresh

fatStl HyL^s® of myosin alone (Fig. 5 (b) ).
s /e<i thp I 1? (w ithin 48 hr a fte r preparation, ----------- ------- ------------
% With th rst  peak with high r ig id ity  values at 0.1-0.2 MKC1 togeth- 
bk fecn 6 Second peak at 0.5-0.8 M concentration ranges, whereas the 
I> id  of+Jituted with aged myosin (15 days a fte r preparation) was 
it,Js w0rJ he f i r s t  peak, but revealed only the second one.

in ao^while to note that the f i r s t  peak specific fo r a . „
U sin/a ®̂a,"s to decrease its  peak height with decrease of the 
iW ^on  m° ie ra tio  in the system and that the second peak which 

ase i both acto-fresh and acto-aged myosin demonstrates, with 
iriar'9es SLn the myosin/actin ra tio , the same changes as the r ig id ity  
U tk in a  in f 19• 3 (b). The origins of these decreasing and 
6 i 1 n9 % ? e ffects of actin on the two peaks were explored by calcu
' % ° 6^ e s s  * -  ............... _U

H is
îtk Wei l .

b i'S ctin  ,Hown that the SH groups of myosin is involved in binding 
Waging a|3, ( “ ailey,1954). Thus, myosin modified with PCMB lose 

J Ii+- ...........-

Figure 4. Scanning electron mi­
crographs of myosin (a) and acto­
myosin (b-d) gels and actin pre­
cipitates (e) .

Bar length is 2.0 p.
The mole ratios of myosin to 
actin were 2.7 (b), 0.7 (c) and 
0.18 (d), respectively.

f  2
kkà UT dCLIM un Ult: LWU pcakp « p i t  - J  - -
n ig id ity  at KC1 concentrations of 0.2 and 0.6 M, pH

(a) (M

A •  t  / ° “ ° ^ 0
\  f °\m \ J

p \

é y  ^

/' V ; - .  %/ 1 W-x—X—X—X—X-X

J /
5 6 7 8 

fH
02 0.4 0.6 0.8 IX) 

KCI (M)

1 formation
' i c y , | ) , I Hub » IlljrUb l li muu i w _

‘Ok ^1 so p with actin (Tonomura,1972). Actomyosin 1 
QfjiJra i^n d  to be inh ib ited , when actin was treated witn muj v

Figure 6 shows the e ffect of chemical modification 
'yosi„ ac tin  on the r ig id ity  of the gel formed upon heating.

V  0f mvn treated with a small quantity of PCMB (8 moles of PCMB to 
l'H i°iSenvpHln ) was mixed with native actin , maximum value of r ig id ity  
(w 'Q) ea at 15 or g parts of myosin to 1 part of actin (weight

il.l« * n \ . . I ■ _ J__J 1 . .. 4. « 4-U a Mnr ill
Of'0) w _
¡»Hhhe miXPhown in Fig" M a j /  This trend is s im ila r to the results 
^(w^gh i t ure ° f  native myosin and native actin (Fig. 3 (a) and (b) ),  
V v n trpft? Value is about a ha lf of th e ir values. However, i f
•J W i t h  l a r n o  n m n t i  tw  iv f  PP.MR f l f i  ITlOlG

11ue is  about a half of tn e ir values. nuwevei , ■■ 
with larqe quantity of PCMB (16 mole of PCMB to mole of
----I . . .  J 7 . . . »1____ .r,A -»4- o o f i m a l

I ng v " 'c n  large quantity of wuwd ; io  moie ui n.™ ^  "^i<- 
0f mw mi.)(ed w ith  native a c tin , maximum value observed at optimal 
;ihn asin and a rt in  uMc Hpnrpssed fF ia . 6 (a )). However, the

Figure 5. Effects of pH (a) and salt 
concentration (b) on changes in the ri­
gidity of actomyosins and myosin treated 
for 20 min at 65 °C.
(a) . In 0.6 M KC1. The mole ratios of 

(M) to actin (A) were; Myosin alone
(dotted line), (O) M/A—2.7, (&) M/A=* 
1.6, (Ol M/A=0.7 and (V) M/A=0.4.

(b) . At pH 6.0. Dotted lines, fresh 
myosin and acto-fresh myosin. Solid 
lines, aged myosin and acto-aged 
myosin. (0,9) M/A=2.7 and CO,®! 
M/A=0.7 and (A) myosin alone.^ i n gT 4 i n and actin was depressed (Fig. 6 (a)). However, the 

n to a of actin was no longer observed at any ratios of nthpr hand when
%w>0sin  tln  when native myosin and TNBS-treated actin were mixed (Fig. 6 (b) . °n the hand, when
>  in F" and TNBS-actin were mixed the r ig id ity  of the resulting gels showed low vai^ s  without any peak as 

Poss1. ?• 6 (ci Hnwpvpr in exDeriments usinq TNBS treated actin , i t  must be noted that we can not exciuae 
l b l l i ty of modification of the aided myosin with TNBS, because 30 fo ld molar excess TNBS was present in
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(c)

the modified actin  preparation and the reagent has been known to react e as ily  and s p e c if ic a lly  w ith 
groups o f ly s i l  residues on and in  skeleta l myosin (Tonomura,1972). The resu lts  obtained here, c lea rly  b,1i
tes tha t there is  an optimum myosin/actin ra t io  fo r  actomyosin to  develop the maximum heat-induced ge 
ty  and tha t myosin must be bound w ith  a c tin . -------------  ■ ^

There appears to be no doubt about the fa c t tha t the enhancing e ffe c t o f F-actin 
on the heat-induced gel fo rm a b ility  o f myosin is introduced by the binding o f 
myosin to a c tin , because the add ition  o f ATP or inorganic pyrophosphate which has ^  . 
been known to d issociate actomyosin to myosin and actin  has abolished th is  e ffe c t u 
(Yasui e t a l.,19 80 ), though data are not shown here. j .

SUMMARY

NAM, DAM, myosin and ac tin  were prepared from rabb it ske le ta l muscle and the 
r ig id i t y  o f th e ir  heat-induced gels as'measured by the band type viscometer, 
to  study the gelation o f myosin in  the presence o f F -ac tin , reconstitu ted acto­
myosin which prepared by mixing in  varying ra tio  o f myosin to actin  was tested 
fo r  r ig id i t y  and scanning e lectron microscopy o f the gel.

I
£  i

IS 9 i  15 9 I  15 9 
Ratio of Myosin to Actin

We could not fin d  essential d iffe rence between NAM and DAM in  the extent o f th e ir  Fi  e Effect of ch* 
heat-induced gel strength. Thus, i t  may be considered tha t native tropomyosin ■ 3
does not exert any influence on the gel fo rm a b ility . The highest value of 
r ig id i t y  o f the reconstitu ted actomyosin was obtained when the large excess of 
myosin compared to actin  concentration was present, i . e . ,  mole ra t io  o f myosin 
to actin  being about 2.0. Myosin must be bound w ith  actin  in  the optimum ra tio  
o f myosin to ac tin  to develop desirable gel strength, since gel strength becames 
weaker in  the systems o f PCMB-myosin w ith native actin  and TNBS-actin w ith  native 
myosin than in  tha t o f native myosin and a c tin .

?tdc>
, an* 
of *

The SEM studies revealed progressive changes in  three demensional ordering as 
ac tin  concentration in  the actomyosin varied. These were 1n concordance w ith 
the resu lts  o f gel strength.

modification of myosin 
actin on the rigidity * - , 
constituted actomyosin 
induced by heating. ,̂ e
(a) PCMB-myosin and na 

actin.
O  : 8 M PCMB 
•  : 16 M PCMB

(b) Native myosin and
actin. , .„d

(c) PCMB (16 M ) -myosin 
TNBS-actin.
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