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Fig. 1. Effect of L-cysteine on the gel formation
of Alaska poliack brayed-meat. The brayed-
meat of Alaska-pollack, which was of a
commercial product in frozen state, con-
tained 2.5% of sodium chloride, 109 of D-
sorbitol, 11.6% of protein, and 76% of
moisture. The brayed-meat was mixed with
L-cysteine at about 8°C for 15 min.
The paste stuffed into casing was heated at
90°C for 60 min. Each value represents the
mean #S.D. for 5 determinations.
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Fig. 2. Effects of L-alanine and L-cysteic acid
on the gel formation of Alaska pollack
brayed-meat. The gel was prepared-by the
same procedure as described in Fig. 1.
—@—: L.alanine, —O—: L-cysteic acid.
Each value represents the mean £8.D. for 5
determinations.
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Fig. 3. Effect of L-cystine on the gel formation
of ‘Alaska pollack brayed-meat. The gel was
prepared by the same procedure as describ-
ed in Fig. 1. Each value represents the
mean £S.D. for 5 determinations. '
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Fig. 4. Effect of the simultaneous use of L-
cysteine and L-cystine on the gel formation
of Alaska pollack brayed-meat. The gel was
prepared by the same procedure as describ-
ed in Fig. 1. Each value represents the
mean *S.D. for 5 determinations.

Table 1. Effects of L-cysteine and wL-cystine on the gel formation of fish' meats from cod,
tuna, and carp. Each dressed meat was chopped, washed with cold water, and
minced.  The minced meat was brayed in a mortar with 3% of sodium chloride
and with L-cysteine or L-cystine. The resulting paste was stuffed into casing and
heated at 90°C for 60 min, :

' , . pmol/g - : :
Fish used Additive of fish Gel strength pH* Protein*® Moisture*s

i (gxem) (%) (%)
. None — 89+ 11%2 6.52
Cod (Gadus macrocephalus) CySH*! ~ - 8 153418 6.52 15.9 80.7
CySSCy*2 10 139+19 6.51
None — 386+34 6.24
Tuna (Thunnus thynnus) CySH 8 408436 6.22 18.1 76.4
CySSCy - 10 424441 6.24
None — 12015 6.22 .
Carp (Cyprinus carpio) CySH 4 124415 6.18 24.5 71.0
- CySH .8 1494:15 6.26
CySSCy 10 156413 6.27
*1  1-Cysteine.
*2. p.Cystine.

*8
*4
*5

Mean value-+S.D. for 5 determinations.
PH of fish meat paste before heating.
Protein and moisture in fish meat gels.
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min. The carp meat was identical with that
described in Table 1. : before heating,
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Fig. 6. Reduction of L-cystine to cysteine by
carp actomyosin during incubation at
various temperatures for 20 min. Reaction
mixture contained 53 mg of actomyosin
and 1 pumol of L.cystine in 5 ml of 50 mM
phosphate buffer, pH 6.7.
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Fig. 7. Effects of reducing agents on the gel
formation of Alaska pollack brayed-meat
and on the pH of the paste. The brayed-
meat of Alaska pollack, which was of a
commercial product in frozen state, con-
tained 2.5% of sodium’ chloride, 10% of
“D-sorbitol, 11.6%. of protein, and 76% of
moisture. The bra(yed-meat was mixed with
each reagent at 8°C for 15 min. The paste
stuffed into casing was heated at 90°C for
60 min. —@®—, Na;S$,03:5H,0; —-O—,

NaNQ,; —X—, NaHS0Oj;. Each value repre-
sents the mean *S.D. for 5 determinations.
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Fig. 8. Effect of pH of Alaska pollack brayed-
meat  paste on its gel formation. The
brayed-meat of Alaska pollack was adjust-
ed to the desired pH with-1 N HCI solution
and 1 N NaOH solution. The resulting
paste was stuffed into casing and heated at
90°C for 60 min. Each value represents the
mean +S.D. for 5 determinations.
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Fig.9. " Effect of potassiumi bromate on the gel
formation of Alaska pollack brayed-meat
and on the pH of the paste. The gel was
prepared by the same procedure as describ-
ed in Fig. 7. Each value represents the
mean +S.D. for 5 determinations.
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Fig. 10. Effects of various improvers on the elastic:properties
of Alaska pollack meat gel. The gel was prepared by
the same procedure in Fig. 7. Tr and Lr designate the
relative values of the tensile strength and the breaking
length of each gel to those of the control gel, respec-
tively. 1 and 2, {riphosphate 1.0 and 2.5 mg/g of meat;
3 and 4, pyrophosphate 1.0 and 2.5 mg/g of meat; 5,
sodium thiosulfate 16 umol/g of meat; 6, sodium nitrite
16 umol/g of meat;7, sodium hydrogen sulfite 4 umol/g
of meat; 8, potassium bromate 2.5 umol/g of meat; 9, L-
ascorbic acid 7 gmol/g of meat; 10, dehydro-L-ascorbic
acid 10 pmol/g of meat; 11, L-cysteine 8 umol/g of
meat; 12, L-cystine 10 umol/g of meat.
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Dorsal muscle

—minced with cooled chopper
—extracted with 3 volumes of WEBER-
EpsALL soln for 15h at 0°C

Extracts

—diluted with 0.6M KC1 soln.
" |—centrifuged at 6,000x g for 10 min

Supernatant

—filtered through gauzes

—adjusted to pH 6.7-6.8

—diluted to 0.2M KCl conc. with cold
distilled water

—centrifuged at 5,000xg for 5min

Precipitate

—added solid KC] to make solution 0.6M
KCIl conc. )

—diluted with 0.6 M KCI soln and
allowed to stand for 2h at 0°C

—centrifuged at 10,000x g for 30 min

Supernatant

—diluted to 0.2m KCI conc. with cold
distilled water
—centrifuged at 5,000xg for 5min

Precipitate
|—centrifuged at 3,000xg for 5min
Precipitate :

—added solid KCl to make solution 0.6 M
KCI conc.

Actomyosin

Fig. 11. Method of preparatxon of carp acto-
myosin.
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Fig. 12. Schematic diagram of the 'apparatus
used for rigidity measurement of acto-

myosin gel.
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Fig. 13. Illustration of parameters required to
calculate the rigidity modulus.
2R: Inside diameter of sample tube
(cm).
2r: Inside diameter of capillary tube
~(cm). _
P: Applied pressure (dyn/cm?).
L: Length of column sample (cm).
h: Recovered ' displacement of index

(cm).
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Fig. 14. Effect of KCl concentration on gel for-
mation of carp actomyosin at 80°C.
Actomyosin soln used was of 3.35% pro-
tein conc. and pH 6.3 (no buffer), and
heated at 80°C for 60 min.



REBWTT7 2 hIFA VX v BEUIZE Y, Figls KR LIZL31C, ¥

x102
8 -

(2]
T

N

(dyn 7 cm?)

G

O L 2 1 L 1
53 6.3 73 8.3

pH
Fig. 15. Effect of pH on gel formation of carp
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KCl and 50 mM phosphate buffer
(KH,PO,—K,HPO,).
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Table 2. Effects of buffers on the gel forma-
tion of <carp - actomyosin at - 80°C.
Actomyosin (4.44%;) was heated at 80°C

" for 60 min in 0.6 M KCI (pH 6.3).

Rigidity modulus
Buffer (x 10" dyn/cm?)
None*t 2.04
50mM Phosphate*?, pH 6.3 2.31
50 mM Tris-maleate, pH 6.3 2.09

*1  Adjusted to pH 6.3 with HCL
*2 KH;PO,~KzHPO,.

TIZMIFAVBRELREROBR 2~5%BEO7 2 FI 420 06M
RKCI17BH (pH6.3) 280 CT60BMHEL T VAL , ZDORIMER &
TIOPIFVUREOBEBRERDII, MEOHAK S v v NI Figle KR
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Fig. 16. Double logarithmic plot for actomyosin
concentration vs. rigidity modulus of acto-
myosin gel formed by heating at 80°C.,
Actomyosin (2~5%) was heated at 80°C
for 60 min in 0.6M KCl and 50 mM
phosphate buffer (KH,PO,—K,HPO,), pH
6.3.
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Fig. 17. Effect of heatmg time on gel formation
of carp actomyosin at 80°C. Actomyosin
(3.01%) was heated at 80°C in 0.6 M KClI
and 50 mM phosphate buffer (KH,PO,—
K,HPO,), pH 6.3.
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- Fig. 18. Effect of heating temperature on gel

formation of carp actomyosin. Actomyosin

soln used was of 4.50% protein conc., 0.6 M

KCl, 50mM phosphate buffer (KH,PO,—

K,HPO,), pH 6.3. .

—O—: Heated at various temperatures. for
60 min.

—@—: Heated further at 80°C for 60 min
after heated at each temperature.
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Fig. 19. Relationship between the protein
concentration of carp actomyosin solution
before heated and the amount of total
sulfhydryl groups in the solution after
heated at various temperatures for 100 min.
Actomyosin (0.5-4.0%) was heated in
0.6M KC1 and 50mM phosphate buffer, pH
6.3. The total sulfhydryl groups of the
heated actomyosin were determined by
using Ellman’s method ‘in the presence of
8M urea (pH 7.0).
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Fig. 20. Content of the total sulfhydryl groups
per 10° g protein in the 8 M urea homo-
genate of the heated actomyosin and in the
supernatant fraction, and the solubility of
the heated actomyosin in 8 M urea solution
(pH 7.0). The heated actomyosin samples
were identical with those described in Fig.
19. The supernatant fraction was obtained
by the centrifugation of the 8 M urea
homogenate at 30,000Xg for 30 min, and
the solubility was expressed as the percen-
tage of the protein concentration of the
supernatant fraction to that of the homo-
genate. —@—, 8M urea homogenate; —O—
supernatant fraction of the homogenate
—M-—, solubility.
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Fig. 21. Changes in the content of reactive sulf-
hydryl groups of carp actomyosin when -
heated at various temperatures. Actomyosin
soln ~ used was of 1.0% protein conc.,
0.6M KCI, and 50 mM phosphate buffer
(pH 6.3). The reactive sulfhydryl groups
were determined by using Ellman’s method
in the absence of urea.

—®—, 5°C; —A—,20°C; —X—, 40°C; —O—,
60°C; —H—, 80°C. .
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Fig. 22. Content of the total sulfhydryl groups
and the reactive sulfhydryl groups of carp
actomyosin heated -at various temperatures
for 120 min. The heated actomyosin
samples were identical with those described
in Fig. 21.
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Table 3. Effect of p-chloromercuribenzoate
(PCMB) on the rigidity modulus of the
heat-induced carp actomyosin = gel.
Actomyosin (4.29%) was heated at 40
and 80°C with or without PCMB in 0.6
M KCl and 50 mm phosphate buffer
(KH,PO,-K,HPO,), pH 6.3.

Temperature PCMB added  Rigidity modulus
(°C) (mol/10° g protein) (x10°dyn/cm?)

40 0 5.45
7.0 3.75
0 2.70
80 7.0 0.97

Table 4. Effect of N-ethylmaleimide (NEM) on the rigidity modulus, sulfhydryl content
and solubility in 8 M urea solution of the heat-induced carp actomyosin.gel.  Acto-
. myosin was heated with or without NEM under the same conditions as described

in Table 3.
Temperature Frofcin conc. of  NEM added Rigidity modulus Sulfhydryl content - Solubility
(°C) ac og;gg 2})30 n (mol/10°g protein) (X 10° dyn/cm?) (mol/10° g protein) (%)
0 .
0 3.30 5.79 71.9
40 3.90 3.2 2.28 3.92 76.7
6.4 1.64 2.08 82.1
' 2.70 . 5.91 53.8
80 4.29 5.8 2.17 1.75 ‘ 66.6
, 11.6 1.76 0.08 70.9
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Fig. 23. Chromatography of 8 M urea soluble fraction of un-
heated actomyosin on CPG-10 2000 A column.
Actomyosin soln was of 2.13% protein concentration. The
8 M urea soluble fractions of fresh actomyosin (—@®—) and
of actomyosin stored at 0°C for 4 days (—O—) were
chromatographed on CPG-10 2000 A column (1.27X97.5
cm). The elution was performed with 8 M urea solution (pH
7.0) at the flow rate of 45 ml/h.
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Fig. 24. Chromatography of 8 M urea soluble fraction of actomyosin gel

formed by heating at 40°C with or without N-ethylmaleimide (NEM)
on CPG-10 2000 A column,
Actomyosin soln (1.86%) was heated at 40°C for 60 min with or
without NEM. The gels were solubilized by 8 M urea solution (pH 7.0).
The soluble fractions were chromatographed on CPG-10 2000 A
column. The conditions of chromatography were the same as described
in Fig. 23. --@-- , 8 M urea soluble fraction of unheated actomyosin;
—@—, 8 M urea soluble fraction of actomyosin gel formed without
NEM; —O—, 8 M urea soluble fraction of actomyosin gel formed with 5
umol of NEM/g of the soln.
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Fig. 25. Chromatography of 8 M urea soluble
fraction of actomyosin gel formed by heat-
ing at 60°C with or without NEM on CPG-
10 2000 A column.

The experimental conditions except for

heating temperature were the same as des-

cribed in Fig. 24. --@-=, 8 M urea soluble

fraction of unheated actomyosin; —@—, §

M urea soluble fraction of actomyosin gel

formed without NEM; —O—, 8 M urea

soluble fraction of actomyosin gel formed

with NEM.
Ufo 40 C MES VOABERKS RE—~DC— 2 2 RUEN, 2D — 2
BRIWET 2 P IA Y OAIBRADZT NI WVESFRBEH L2, 605
iUSOtM@&w@TﬁEﬁTH ILIFEFTFRCBEH U —2 LK
BFAOEC—=2ED2@MOE -2 B dbh, BHFEODOY — 7 13{E5S FEO
=2 L OBP» o210 wovhs 39 SN 5 CRBA T IO BB
ZEETE VDT, CNHOREE S LICLT, BHABOBMR R K 0I5
Ry%, BSEAHIN2EFTFHMOED (P, ¢ BHKE S50 ~95ml) & %
NI b ESFHCBEEINEE B> (P ¢ BHKE 95~ 150mD) It 43, %
NTNOEFD L R IEBEZRDIZ, FRFITONWT, P, P, BB L
O 8m RABBRAE BXTOHERINTND S 7 BRH HEHEL, Fig.
27 WWRUTz, MAREOEFITE 372 0WP BN RBES I L, P H

ﬁﬁ%%bfwto40TM@¥W@K@B%@%W%T?bi#vy®%

NEREZRSD -T2D5, 60 BLOBOCMES VO RBXFIZEML TV,



j¢— Py —le— Py —>I

o©
N

(280 nm)

o
—

Absorbance

50 100 150

Elution volume (ml)

Fig. 26. Chromatography of 8 M urea soluble

fraction of actomyosin gel formed by heat-
ing at 80°C with or without NEM on CPG-
10 2000 A column.
The experimental conditions except for
heating temperature were the same as des-
cribed in Fig. 24.-— @ -8 M urea soluble
fraction of unheated actomyosin; —@—,
8M urea soluble fraction of actomyosin gel
formed withoutt NEM;—0O—8 M urea
soluble fraction of actomyosin gel formed
with NEM.

NS DHEEDLSL, 77 IFX Y OMBS VILOBRET, 8 REBK
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fbx®izo thb sy vD 8y REBBRIABEXSDCPG—10 20002 ya=
b75 7 4 —DRER% Fig- 24~ 26 IR LT,

NEM % 51 U7z 4 0CHIE S v O AEKS Q&N € — 7 13, NEM MM
DEAX VW ESFARBEH U (Fig.24) o NEMZHRMLUK 60 L
80 CMEAS VD ABEX S TINEMBRMZY VOBE ERE, BOFE
EKaFEED 2@ C—rBRD 5h1 (Figs. 25, 26),  ULd»L, b
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Fig. 27. Effect of the addition of NEM to actomyosin soln on the
solubility of the gel in 8 M urea solution and on the protein con-
tent in Py and P, portions of 8 M urea soluble fraction.
Actomyosin gel was fractionated into 8 M urea insoluble fraction
(E®) and soluble fraction. The soluble fraction was devided

into lower (Py,[]) and higher (P,, ) molecular-weight
portions on the basis of the chromatogram as shown in Figs.
24-26. :
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Fig. 28. Chromatography of 8 M urea soluble
fraction of actomyosin gel formed by heat-
ing at 80°C with or without p-chloro-
mercuribenzoate (PCMB) on CPG-10 2000

column. '

Actomyosin soln (2.13%) was heated at
80°C with or without PCMB. The other
experimental conditions were the same as
described in Fig. 24. ——@-5 8 M urea
soluble fraction of unheated actomyosin;
~@—, 8 M urea soluble fraction of acto-
myosin gel without PCMB; —O—, 8 M urea
soluble. fraction of actomyosin gel with
2.78 umol of PCMB/g of the soln.
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Fig. 29. Effect of the addition of PCMB to
actomyosin soln on the solubility of acto-
myosin gel formed by heating at 80°C and
on the protein contentin P; and P,
portions of 8M urea soluble fraction.
Actomyosin gel was fractionated into 8 M
urea insoluble fraction (M) and soluble
fraction. The soluble fraction was devided
into lower (Py,]) and higher (P,, E=)
molecular-weight portions on the basis of
the chromatogram as shown in Fig. 28.
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Table 5. Solubilization of actomyosin gel by 6 M guanidine HC1 (Gu-HCI) solution and
8M urea solution. Actomyosin soln (2.70%) was heated at 60°C for 60 min. The
gel formed was homogenized with 6M Gu-HCl solution (pH 7.0) and 8M urea

solution (pH 7.0). The supernatant was obtained by centrifuging an aliquot of the
homogenate at 30,000 X g for 30 min.

6 M Gu-HCl solution 8 M. urea solution

E280 E3SO E280_E350 E280 E350 E280"’E350

Homogenate (A) 1.051 0.077 0974 1432 0323  1.109

Supernatant  (B) 0.907 0.023 0.884 0886 0.128 0758

Solubility (%) 908 ~ 68.3
(B/A X 100)
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Fig. 30. Effect of dithiothreitol (DTT) treatment of 6 M guanidine HC1 soluble fractions of
actomyosin gels on the elution pattern of CPG-10 2000 A column chromatography.
Actomyosin soln (2.74%) was heated at 40, 60 and 80°C for 60 min. The gels formed and
unheated actomyosin were solubilized by 6 M guanidine HC1 solution (pH 8.5). Each
aliquot of the soluble fractions was treated by DTT and was dialyzed against 6 M guani-
dine HC1 solution (pH 6.5). Samples before (—®-—) and after DTT treatment (—O—)
were chromatographed on CPG-10 2000 A column (1.27 X 97.5 cm). The elution was
performed with 6 M guanidine HC1 solution {pH 6.5) at the flow rate of 45 ml/h.
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Table 6. Proportion of the protein content in higher molecular-weight portion to the
total protein content of 6 M Gu-HCl soluble fraction. Each value was calculated on
the basis of the elution pattern as shown in Fig. 30.

Heating temperature (°C)

_ Unheated 40 60 80
Before DTT treatment 12.1% 17.3% 17.2 % 19.9%

After DTT treatment 3.1 60 - 54 6.2
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Fig. 31. Effect of DTT treatment of 6 M guanidine HCl soluble fractions of actomyosin gels on
the elution pattern of Bio-Gel A-15m column chromatography.
Actomyosin soln (3.50%) was heated at 40, 60, and 80°C for 60 min. The gels formed
and unheated actomyosin were solubilized by 6 M guanidine HCI solution (pH 8.5). Each
aliquot of the soluble fractions was treated by DTT. Samples before (A) and after DTT
treatment (B) were chromatographed on Bio-Gel A-15m column (2.5 X 40 cm). The
elution was performed with 6 M guanidine HCI solution (pH 6.5) at the flow rate of
45 ml/h. The third peak in the chromatogram B was due to DTT or oxidized DTT in the
sample.
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STUDIES ON THE ROLE OF THE SH GROUPS IN THE GEL

FORMATION OF FISH MEAT PROTEIN BY HEATING

Summary

I.  In order to elucidate the role of SH groups and SS bonds of fish protein in the gel formation of fish -
meat by heating, the effects of L-cysteine and L-cystine on the gel formation were examined. The gel
forming ability was evaluated via the gel strength, which is given as the product of the tensile strength and
the breaking length. By adding L-cysteine and L-cystine to the fish meat paste from Alaska pollack, cod,
tuna, and carp, the gel 'strength of their gels were increased. L-Cyst_ine added to carp meat paste and to
carp actomyosin solution was reduced to cysteine upon heating. These findings indicate the possibilities
that the promoting effects of L-cysteine and L-cystine on the gel formation are due not only to the
oxidation of SH groups to intermolecular SS bonds by L-cystine, but also to the formation of mixed
disulfides by SH-SS interchange and to the enhancement of SS interchange between protein molecules by
L-cysteine.

I1. The effects of some inorganic reducing agents, sodium nitrite, sodium thiosulfate, and sodium
hydrogen sulfite, on the gel formation of Alaska pollack brayed-meat were examined in order to estimate
the participation of intermolecular SS bonds of protein in the gel formation.

It was found that the gel strength was increased by adding the inorganic reducing agents to the
brayed-meat. The elastic properties of the gels containing the inorganic reducing agents were similar to
those of the gels containing potassium bromate, ascorbic acid, dehydroascorbic acid, cysteine, and cystine, -
and were quite different from those of the gels containing pyrophosphate and triphosphate. On the basis
of these findings, it is assumed that the inorganic reducing agents promote the formation of SS bonds
between protein molecules via an SS interchange.

III. In order to establish a model system for the elucidation of the heat-gelling mechanism of fish meat
in connection with the development of elastic properties of Kamaboko, the gel forming ability of carp
actomyosin was investigated under various conditions. The gel forming ability of actomyosin was
evaluated via the rigidity modulus, which was determined at 3+1°C by measuring the strain resulting from
the stress of pressure exerted on the gel. ' .

When actomyosin was heated at 80°C under various Conditions, the rigidity modulus value of the gel ‘
was maximum under the conditions of KCI concentration 0.6 M, pH 6.3, and heating time 60—120 min.
The double logarithmic plot for actomyosin concentration vs. rigidity modulus of the gel gave a straight
line.

When actomyosin was heated at various temperatures for 60 min in 0.6 M KC1 (pH 6.3), firm gels
were formed above 40°C; the gel formed at 60°C was the hardest. The gel formed at 40°C became harder
and the gel formed at 60°C became softer by reheating at 80°C for 20 min.

The behavior of the gel forming ability at 80°C of actomyosin with respect to salt concentration,
pH, and actomyosin concentration was compatible with the known behavior of the gel forming ability of
fish meat under the same conditions. It can therefore be presumed that actomyosin contributes to the gel
forming ability of fish meat.



IV. In order to clarify the participation of SH groups in the gel formation of actomyosin by heating, the
effect of heating temperatures up to 80°C on the contents of total SH and reactive SH of carp actomyosin
was examined. The total SH was determined in the presence of 8 M urea at pH 7.0 by using Ellman’s
reagent and the reactive SH was done without urea by using the same reagent. ‘

The oxidized SH content, which was estimated from the decrement of the total SH content,
increased with the rise of temperature above 40°C. When heated at 60°C, the reactive SH content, which
seems to be the exposed SH content, was maximum, and the difference in the content between the total
SH and the reactive SH, which is taken as the inner SH content, was minimum.

The behavior of the reactive SH of the actomyosin with respect to heating temperature is quite com-
patible with the behavior of the gel forming ability of the actomyosin. It can therefore be presumed that
the reactive SH, which appeared on the molecular surface by heating, contributes to the gel formation of
actomyosin through some bonding between the protein molecules.

V.  The effects of two sulfhydryl reagents, N-ethylmaleimide and p-chloromercuribenzoate, on the gel
formation of carp actomyosin by heating were examined in order to clarify the part1c1pat10n of the SH
groups in the gel formation.

It was found that the rigidity modulus of the gels formed at 40 and 80°C was decreased by adding
the sulfhydryl reagents to the actomyosin solution and that the gels containing the reagents were more
soluble in 8 M urea solution than the control gel. ‘

These results indicate that the SH groups participate in the gel formation of carp actomyosin by
heating at 40 and 80°C and also suggest that the SH groups of actomyosin in fish meat participate in the
gel formation of the meat paste by heating.

VI. The solubility, in 8 M urea solution (pH 8.5), of carp actomyosin gels formed with or without
sulfhydryl reagents, N-ethylmaleimide and p-chloromercuribenzoate,and the chromatographic patterns of
8M urea soluble fractions of these gels on CPG-10 2000 A column were examined in order to prove the
partxcxpatxon of SH groups in intermolecular bondmg durmg the gel formatlon of actomyosm
' It was found that the solubility of actomyosin decreased and the molecular weight of protein
molecules increased during the gel formation. These changes were impaired to some extent by adding the
sulfhydryl reagents to actomyosin.

These findings indicate that SH groups are involved in changes to higher molecular weight of protein
molecules during the gel formation, and also suggest the formation of SS bonds between protgin
molecules. ' :

VIL. The effect of dithiothreitol treatment of 6 M guanidine HCI soluble fractions of carp actbmyosjo
gels on the chromatographic pattern on CPG-10 20004 and Bio-Gel A-15m columns was examined in
order to evidence the formation of intermolecular SS bonds during the gel formation.. : :

It was demonstrated that the polymeric molecules of protein were produced during the gel
formation, and the polymeric molecules were depolymerized by treating with dithiothreitol.

On the basis of these findings, it is concluded that polyrrieric protein ‘molecules in the gel are
produced as a result of the formation of intermolecular SS bonds during heating of actomyosin.
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