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‘ ¥ mascle cousists of 15207 prote 1-2/ inorganic salts
and about water. In addition, a mﬂw b leas mmw‘aw
fat may bYe ﬁmmt with a corves lower peroen of water.
fart of the water may be held more or euﬂnl.{ in some form of
chemical comdination by the protein - 80 called bcmﬂ water. m
remaindér acts as a solvent for the inorgenie salie. Ve have then
ﬂmﬂu tut) & colleidal gel of probein permeated by a dilute sald

A sglt solution does mt freeze nu%htcza at a fixed
temperature. The presence of dissolved salt lowers the fre

iug ¢f the water., ‘hen the temperature has fallen suffiec
«’nﬁ? to form but the removal of water in the form of Mtu-
ceutrates the solution so that the freezing-point is further lowered,
As the = temperature contlmuwes to fall, more and more ice separates
and the unfrogen sclution becomes more and more congenirs
Eventuslly the solution becomes saturabed end further M of

thmmmgwumusmmm from the solu~
tion without further lower of the temperature, until the whole
mase is froseén solid. The rature &t whioch this occurs is

called the sutectie temperature.

This is presumably what ocours in the freezing of fish.
Pish musole does not begin to freese until a rature of about -~1°C.
is rveached. Only part of the water is cow to doe at this
temperature. As the temperature falls lower snd lower, mors m
more fee forms. The euteetie Wmm of mau e\l« m
m determined. According o Plank (s
06% of water is Mn at ~mm. 91% at -aa-a,, WJ at aeﬁm
only at -66°C., These figures are said to
m; ' measurements. Shey do not give any znuusm of a mmm
lmc:u « The effeet of the presence of the protein is not en~
.mo It would probably not cmwxmu appreciadly to the
' point lowering. mmam:m. part of the water is
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"bound” to m protein, thie w-t of the water would probably not

freeze at sll, Moren (1926) from experiments on gelatine gels

mm that in m ease of gelatine the "bound" water amounts

to O gne. water jer gm. gelatine. CGels of this concengration
u,a ) remained olear and transperent showing no indicstion of
e formation, sven at the temperature of liquid air,

Hent umwu mu throm some light on
~ the mechsnism of in gele. It was t desiradble to
make sowe measurements on mtwiu of m' |1y oontrollable
ition than fish muscle and gelatine wes selected. The
“E“‘ measurements were made in the ueual manner in the
imeter used by Chipman and Langetroth (1989).

- The heat capaecity eurve for a dilute salt solution
(1.75) wae firet obtained. (Table I and Fi 1)y 4 curve was
p&.ﬁhﬁ from date obtained from the International Critical Tables
us ing the wmethod indloated dy Barmes and Messs (1980). fThis is
the ourve shown in Vigure 1. It will ’M seen thati 1t reproduces

the imental velves ve ¢loeely. The break in the ocurve at
the suteotioc temperature the ¢ fTedt of superccoling below the
nmm are evident, :

Heat M?ﬁi%mt were obi for gel:-tine dried to
eonstant weight m@ TR and for w% and 66/ gels, These
ere m um by welght from granular *mw"muum. the migst-

ure sontent hvm been determined and allowed for. For each
nmnm g: was frozen in earbom-dloxide-ether mixture
and then warmed to desived temperature. [Results ars shown in
Table II and Figure 2. 4ll three gels chow a break in the curve
resembling thmt at the euteetis in ?um 1. This may reprecent
the suteotic point of the inorganie mtht present in the gelatine.
{ash about M

For comparison, Chipman and troth'e eurve for cod end
mx(w%mm;ummm It will be noted that while the
heat above the freezing-point iz identical for cod mmole
and mh s+ the froszen tine bas & noticeably lower heat
mmit:n This suggeets tha “in the gel a of water is

present as "bound” water and is unfroszen, while in the fish musole
ﬂtm ig 1ittle or no "bound" water.

! The foreguing is mevely a ;rﬁMnm twnﬂ tion of

the subject of the heat ecapsel Qfs@h &ttm at a
w diseussion of mmnz
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PABLE I
" Hient Capacity to 20 of a 1. 74 Sodium Chloride %clution.

thﬂ}h  Calorien Temp. Celories
0+C. i9.1 ~LieR 107.9
~1l.8 5442 -Z2.5 104.6 X
“"'lb.ﬁ ﬁ*’ “"sa'l ? 1@‘: 9 4
2,0 63.0 B8 7 106.1 ) 4
“Ba7 86.4 ~ided 106.4 1.
=10eB 8.1 . -24,5 107.9
'-lhﬁ 99 t’ 847 108.7
=178 101.4  aaled 116.6
’i’tv mcx "‘“i‘ 1&%1
~21.5 167.7 X - hnmLaelaa.
TABIR IX

Heat Capacity to 209 of dry gelatine and 865, 40% and 20% gels.

1Tm. oy 667 40/ 20%
0eC S.6 ‘18,0 16.5 17.6
0 b 17.8
1] t 1 17.8
""1 @t‘
"‘1:” : B8.7
-5 16.5 28.8 59.8
- { ‘ 28, . 4
*‘* y 39.0 ,
-5 17.9 2.9
-6 320.4
-6 : 44.8
-8 7.7
-4 7.9
;ug 49.0 »
=10 19.6 50.Y 772 .
10 / m.9 W.S
""m £1.1 5{3.9
=12 4 ‘3»1
=12 : 1.8
*wcl i 8l.7
«10.8 D36
-20.2 84.5

Continued on Page 4.
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Table II (eontimued)

T;». ory 665 40% 20%
~2048 11.8 27.6 854
~20 o4 55.9
B0 « & 89.2
-0 .8 ' B7.0
~3040 81.7
|=~&0.86 60.7
=40 .8 91.3
. |~40.2 $2.8
~40.4 6548
=404 5 : Shed
=40« 6 16.4
”&t‘ 5’0 v
-530.4 68.0 96.5
~60.4 4040
~60.6 20.8 10043
»m& ! 7&#3
«~T70+9 105.2
~T8.5 BEe4 47.9 775 105.9
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