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The autclysis of jack fish muscles was investigated under
various conditions of pH and temperature. The intensity of
autolysis was determined according to increase of amino ni-
trogen denoted by formalin titration.

INTRODUCTION

This work is a continuation of investigations performed on activity of pro-
teolitic fish enzymes. In previous works (Gurgul, etal. 1968; T ik,
1972) were performed the investigations on isolation, separation and activ-
ity of proteinases of jack fish muscles - ; examined also was the activity of
muscle cathepsins of some marine fish to denaturated hemoglobine. Even, the
reactions of isolated enzyme lead in every case towards full understanding
and explanation on autolysis of fish muscles, this however does not neceserly
reflects its part in multi enzyme system of muscles in whele. Therefore,
beyond the experiments on isolation, separation and activity of proteinases
in relation to hemoglobine, the proteolysis of fishmuscles only were also in-
vestigated.

There is very little information on enzymology of fish muscle proteolysis.
The problem had been dealt mainly by Russian scientists \é enderiuk,
1963,1964, 1965; Ertel a.Repina, 1969). Senderiuk (1963)
who investigated optimal conditions for proteolysis of spratt tissue and as-
certained highest activity of proteinases at pH 3.6. Theyalsoproved that
the content of free aminoacids increases 20-40 times during the autolysis.
An addition to spratt minced meat of proteolysis products, water and iones
Ca2* , Mg“*, did not influence the dynamics of autolysis. Ertel and
Repina (1969) observed veryhigh activity of proteinases in autolysis of
asiatic halibut meat.
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_The autolysis process of jack fish muscleundervarious pHand temperature
conditions was investigated in this work.

METHOD

Material. Used for investigations was a jack fish - Trachurus tra-
churus, caught at N. W, African shelf in February 1970 andfrozenas whole.
The fish was collected from refrigerating chamber where remained stored in
temperature -20°C. The investigations were carried out after one month from
catching and freezing.

Preparation of minced meat for analysis. The
samples for analysis were prepared each time out of 10 fishes. After de-
freezing in room temperature, the fish was gutted, filletted and its muscles
minced. All these operations were made inrefrigerating chamberunder tem-
perature 0-4 C. For analysis, small samples were taken directly after pre-
paration and thorough mixing of minced meat.

M ethod. The autolysis was performedbyincubationunder defined tem-
perature of exactly weighed 1 g of ground muscle with 10 ml of 0.2 m acetate
buffer of suitable pH containing 0.5% of toluen. After determined period of
incubations the proteolysis wasinterruptedbyaddition to particular incubat-
ing mixture of 10 ml of 5% trichloroacetateacid. After thorough mixing, this
was left for 30 minutes for separations of proteins. Thenafter the mixture
were filtered through dry filter and amino nitrogen was determined in
filtrate. Control samples were prepared by direct adding to incubating
mixture 10 ml of 5% trichloroacetate acid.

Amino nitrogen was determined by Sérensen méthod. Total and protein ni-
trogen was determined acc. to K jeldahl method by oxidization of
samples in concentrated H,S0, with addition of seleni umm1xture The content
of water was determined by drylng intemperature 105°C and fat content - by
Soxhlet’s method.

The ash was determined by oxidization of exammed sample above burner
and by calcination i oven under temperature 700°C. All experiments were
performed 6 times.

RESULTS

Chemical composition of material used for investigations is presented in
Table 1. The results of investigations on determination of optimal conditions
for jac fish muscle autolysis are presented in Table 2 and 3 and on Fig.1
and 2,

Table 1
Chemical composition of investigated material
. Aminonitro-
Total Protein / Fat Water Ash
. : gen, mg/g 9 o o
mt;ogen mn;/oogen of muscle % % %
2.88 2.55 0.80 5.10 75.26 1.51
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Fig.1l. Influence of pH on autolysis of jack fish muscle in temp. 26°C

o 0 - 2 hrs incubation
® ® - 4 hrs incubation
A ———— A - 6 hrs incubation

Table

Autolysis of jack-fish muscles in temperature 26°C and pH 3.6-5.2

2

Increase of aminonitrogen in mg/g of muscle

Hours
of Autolysis pH
autolysis | 5 ¢ 4.0 4ot 4.8 5.2
2 0.0693 0.2050 0.1071 0.0350 0.0234
4 0.0917 0.2821 0.1765 0.1120° 0.0795
6 0.1337 0.2933 0.2605 0.1631 0.1510
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Obtained data clearly indicate to relationship of autolysis rate to pH and
temperature of environment. The rate attained its maximum within range pH
3.6-4.4 {Tab.2, Fig.1). The change of pH from optimum towards acidity
causes higher decrease in activity of proteolytic enzymes than towards the
bases direction., Such fact proves important role of the enzymes in autolysis
of fish material. Highest activity of jackfishmuscle proteinases occurs within
narrow range of pH. Small offsetting of pH value towards acidity, changes
basically rate or reaction, The optimum pH may result from cooperation of
several various factors. It may result from actual and reversible influence
on maximum rate of reaction or due to relationof substrate to enzyme. If the
activity is examined within wider range of pH, the influence of environment
may irrevocably inactivate the enzyme at both sides of optimum. The changes
of enzymatic activity in different pH are caused by degree of ionization com-
ponents. Probably, only one ione form of enzyme is catalytically active.
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Fig.2. Influence of temperature on autolisis of jack fish in pH 4.0 -~

0 ————— 0o - 2 hrs incubation
® ——————— @ - 4 hrs incubation
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This is supported by fact that catalytic activity occurs within considerably
narrow range of pH. Also, the substrate and the complex enzyme-substrate
may be subjected to changes in relation to ionizing of their groups which dis-
sociate in relation to pH.

Temperature optimum of enzymes results from increase of catalytic rate
in conjunction with raise of temperature and from decrease of  protein
thermal stability as the temperature increases. Highest proteolytic activ-
ity was noted in temperature 40°C (Tab.3, Fig.2). Ve1*yh1gh activity of jack
fish muscle proteinases was also proved 1ntemperature 30°C. Relatlvely low
activity occured in temperatures O and 10°C. Under temperature 20° C, the
proteolysis occured with the rate about 70% of optimal conditions. In tempe-
rature 50 C occured rapid decrease of autolysis rate which was increasing
in relation to extended incubation time.

Table 3

Autolysis of jack fish muscle in pH 4.0 and various temperatures

Increase of aminonitrogen (in mg/g of muscle)
Hours 5
of Temperature C
autelysis |~ 10 20 30 40 50
0.0005 0.0012 0.1680 | 0.2212 | 0.2284 0.0996
0.0019 0.0230 0.2520 | 0.3250 { 0.3712 0.1180
6 0.0024 0.0380 0.2792 § 0.3580 | 0.3936 0.1091

CONCLUSIONS

1. Autolysis process of jack fish muscle is mostintensein pH 3.6-4.4 and
in temp. about 40°C.

2. Smaller decrease of proteolytic enzymes activity at neutralising side
is of great importance for autolysis of jack fish muscles.
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OPTYMALNE WARUNKI AUTOLIZY MIEéNI OSTROBOKA
TRACHURUS TRACHURUS L.

Streszczenie

Zbadano proces autolizy mieéni ostroboka Trachurus trachurus (L.) w réz-
nych warunkach pH i temperatury po 2, 4 i 6 godzinach inkubacji. Intensyw-
nosé autolizy wyrazono w przyroécie azotuaminowego, oznaczonego przy po-
mocy miareczkowania formolowego, Stwierdzono, ze autoliza przebiegaltanaj
intensywniej w przedziale pH 3,6-4,41 wtemperaturze ok, 40°C. Zmiana pH
od optimum w kierunku kwas$nym powoduje wiekszy spadek aktywnosci enzy-
méw proteolitycznych niz w kierunku zasadowym. Fakt ten éwiadczy o duzym
znaczeniu enzymdw proteolitycznychwrozkladziemig¢dniryb, Wykazano réow-
niez gwaltowny spadek predkoéci autolizy wraz z podwyzszeniem temperatu-
ry z 40 do 50°C. Spadek ten stawal sie wyraZniejszy w miare przedluzania
czasu inkubaciji.

ONTHUMANIBHHE JCIOBIA ABTONBA Bl CTABPUTH
TRACHURUS TRACHURUS (L)

Peszwme

llccnenoBan MpOIeCC eBTONM3a MHNN CTaBPUAH Trachurus trachurus {L.) B
Pas3HHX yCnOBUAX DH ¥ TemmepaTypw nocie 2,4 u 6 4acoB UHKYOUpOBaHUA, WH-
TEHCUBHOCTH aBTOJNN3a BHDaKEHA yBeNUUEHUEM aMUHHOTO a30Ta, ONpeflelEHHOTO
IpK IoMOUX (JOPMONBHOTO TUTPOBAHUA, JCTAHOBIEHO, UTO aBTOJN3 IpoTeKan
HauloNee MHTEHCUBHO B IpaHuuax pH 3,6 - 4,4 u Opu TeMmepaType OKOJIO 40°¢,
sMenenue pH OT onruMyM B KUCIOTHOM HANpPaBNeHUVU BH3HBAET CONBlEE YMEHDB-
WeHUe aKTUBHOCTU NPOTEONNTUYECKUX DHEMMOB, 4YeM B [NEJOYHOM  HaNpaBJIEHUM,
9TOT (PAaKT CBUZETENHCTBYET O OONBNOM 3HAUEHUU NOPOTEONUTUUECKNX BDH3UMOB B
JIpOLECCE IOPUM DhHOH, JCTAHOBIEHO TAaK¥e DE3KOE yMEHBNEHWE CKOPOCTYM aBTO-
n1M3a BMECTE C yBeJWveHUeM TemmepaTypu oT 40 zo 50°C, 3o JMEHBIEHUE CTa-
HOBUAOCH OOJEE 3aMETHHM [O MEpE YBENUUEHWUS BPEMEHU MHKYGUPOBAHUA.
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