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; It is well known that heat is developed during the
period of rigor in different types of muscular tissue. This
heat, supposedly due to the formation of lactic aeid from {
,gggaegua and it's oconsequent neutralization has been measured

| the case of frog and the value obtained has been found to
agree with that caleulated from the heats of fRomation of the
reactants.™ The present report deals with an investigation %o
aseertain if possible whether this effect might not be large
enough to change the temperature of a mass of chilled fish by
2:lnma:§t sufficient to materially inerease the rate of bacter-
action, - '

The method considted in making & series of temperature
time readings of a piece of fresh Haddook musele, The muscle
was kept in the ealorimeter proper of a Richards adiabatie
calorimeter to prevent great heat exchange with the surrounding
Measurements showed the heat leak to be negligible., A fish
which had been kept alive for several houre in a tub of water at
8 known temperature was killed and filleted, and the fillets
were immediately placed in the calorimeter, One Jjunection of a
thermocouple was inserted directly into the tissue and the other
was placed in the outer bath of the calorimeter-Beckmann read-
ings of the temperature of the outer bath gave the temperature
of the muscle, The calorimeter was in the bath in about fifteen
minutes affer the death of the fish but no readings could be
made until about an hour after because 0% the thermal conditions
within the calorimeter. The fish H#ed had been handlined and had
not been exhausted by "teasingl :

* See, Ritehie,"Comparative Physiology of Muscular Tissue."
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In the data given below some of the temperature readings
have been omitied for the sake of brevity.

Fish No.1

Time of Q&tﬁhiﬂggo;-chcnouobdtﬂﬁcﬁotacio-.-t'ituao.llg@g AM.
@imﬁ of death Shssasavasnatbs e senonnsanvensne Dadl Pl
Weight of z&ll’%gbité&ott.uiliidiibdIni‘&#‘it&ua}lvalﬁié gns.
Initial temperzture of fish *l"tQQQOQQD'QOOQttitdﬁ 13.6° C.

Beekmann Beckmann :
Temperature Time Temperabure Time
2,145 4.3 24762 11.00
84207 4.24 2,749 11.25
2269 4,50 24760 11.58
24460 6.38 2. 778 12.51
2.590 8.21 2,784 1.47
2.652 9,25 2,790 5,01
2,788 | F S.48

**Phis temperature is the temperature 57 minutes after death.

Temperature rise after the first 57 minuteBiesseecee0.64° ¢
Total heat liberated in rigor after the first L

67 mInubeB.cscosvosrssssvavensssssssasnsssnsesnesliB eal,
Heat liberated per gramntuatct-¢¢»'aun.i-a-&-uu-.oqn@asﬁ cal.

Fish No.2

Time of ea%@hing......;-;a-q¢-........a-....vysa.10~00 Aslie
Time Ge@thResessvsnonssssonssnnontonsssssenrssencslledB A,
Wish’fo of fill‘t!i...‘.QOID.QQVOOIHOOOOOOOQOOO'C.MOg Fraiitch
Initial tempersature of L8R . sasscansnnscnsnnes Jvh® O,



A Note on the Heat Change in Haddock Musecle during Rigor Mortis

Beekmann

Tempe Time Temperabure e TdmE
2,917 1.00 | B5.480 10.26
5,018 2,00 | B.48% 11.25
5,095 2,59 | 3.490 1,28
Seldd - 8.88 S.08€ GeRB
S«190 4,81 B.540 4,21
5,271 5,42 | 5.566 6.21
3,320 6.47 | B.592 8.25
3762 11,10
5,818 4,12

jlany of the temperature readings have been omitted for
the sake of brevity.

g’@_‘?ﬂf‘lﬂ" rise after the first hour..cseossvnnevass0.88° C,
Total heat liberated after the first hourii.cvesse.209, eal,
Hoat liberated per SraMesesvesasnssssosvsssssonsnssssls60 oal.

If wé consider as Ritohie does that the heat of lactie
acid formation and it's neutralization is 390 ecal/gm of scid
formed, then we arrive at the conclusion that in the first fish
1.6 mgywire formed during rigor, and that in the second 1,5 mg.
were formed, . per gram of muscle. Ritechie gives the amount of
lsetie acid formed in fish muescle as varying from one to three
milligrems per gram of musele. Hence the theat produced by
glyeogenolysis seems 16 be the main factor in the tamperature
rise during rigor, This amount causes a rise of only 0.7° ¢
in the pure fish musele and this probably would not cause much
increase in rate of growth of bacteria.

The objection that the resction may have been fer ad-
vanced before any measurements were made and that the actual
temperature rise might have been quite large avplies to both
cases. The temperature of the bath in which the fish was

&
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kept alive was in ithe first case 12.5°C., and in the second
case 13.0°C. Assuming that the ifsh was at the same temper-
‘ature as the bath, (actually it probdably was somewhat higher™)
the temperature rise could not have been greater than 1.8¢ in
~ the first case and 2.1° in the seocond. The actual time of
rigor duration was for the first fish 12 hours and for the
second 16 hours. :

* Britton: Contributions to Canadian Biology Vol. 2
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