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OMANGZS IN THR MYDROGEN JON CONCETTRATION OF
REEF LIVER DTATT0 STORAOE,

ty

William A, Rlddell
Mogina College

Boof lver is used extensively for feedins fish fry in ponds. In mamy
places it is difficult to obtsin fresh liver sud as a consequence it must be
stored, It hus dean commonly notiesd that whem liver thet is mo lomger fresh
is fod to the young fish the mortality rate increases so 1t appeared negessary
to investigete the ohanges that liver undergoes during starage. The following
studies wore designed to be prelimimary to a move detailed investigation whith
would 1sad to (8) improved methols of storing liver, asd (b) determimation of
the toxie substances formed during the decomposition,

The llﬁpﬂl available for storapge of liver vary sccording to the loca~
tien of the feeding ponds., In some localities Lce 1s anﬁ-‘bh and the mﬂl-
of storage i» not serious but in meny cases the best mliu fs bty means of the
ovarflow water from the ponds, As a nnli of the vewying comiitions the changes
undergone by the liver hed to be consldered under conditions representative of
refrigeration temperotures to those of swmser coniitionse The temperatures
ghosen were 6°, 16°, 20%and 30° Centigrade.

The most convenient method for following the clanges in the liver was
by means of the hydropen ion concentration or pH which decreased from a barely
acidie Mudl of P 6.6=643 to one ﬁnt wae dofinitely moldic, P 44649,
The rate of change is shomn in Fig, I for the chosen tempemtures and it is
seen that the changes take place slowly at first, then the i fells repidly te
a low value where it remins fairly constant or wm only &8 vory slow
change downwards The l.}llomkl betwesn the death of the enimal and the onset



of the rapid dnnp-nuu as Mum by the mpu fall in pH is depondent.
on the temperature of storasg.

Pige IT shows the relationship existing botwoen the time required for
the liver %0 attain various p¥ values abit Ao Aspwaters of dtorege 17 She
pH at which the torie effects m was known 1t would be possible to pre-
dict with reasonable accuracy how long the liver could be stared at any aveil
able temperature without danger of toxic decomposition, Further work is necss-
sary along this line.

Fig. IIX Mn the rate of decomposition of ground liver as ocompared with.
a block of liver and it is ovident theat the rate of decomposition in the pulp is
greater then in unground materiale.

A breis was prepared from finely divided liver to whish & few millilitves
of tolm'nn added. This prevents bacterinl setion but permits nommal
enzyme sction. When the changes uniergone \' this breils 'u;o compared with one
whiich was not a‘tmnud with tolueze it was distinctly shown that the former
414 not heve the sherp breek in the il curve which wea chavaeteristic of the
unsterilized breis (Sevringhaus, Kroshler amd Rradley), It is apparvent that
the rapld decomposition is becterial rether than autolytic, while the slow
initisl and final rosetions =re probably true sutolytic chenges, A cereful
bacterial mmalysis should be made in order $0 throw further light on this point,

It was further shosn that the increase in acidlity was paralleled by the
inerease in titratabdble soid and inorgsniec Mh@ vhich probably occurs as
phosphorie aeid fram the hydrolysis of the phospholipine or melele scids
(Sevringhaus), There is u-ﬁ a swiden very large inoremse in tho emino meids
present vhieh begins at the same mnt as the repid inerease in ut‘lty.
it may be that 1t 18 at this point t!!n the tﬁlo m ure formed, The
results of these determinations ere shown in Fige TV :



The liver was obteined ae soon as possible after death, cloaned of all
fatty tissue and used in one of tiwee ways; @s a block of flesh, »s a finely
ground pulp or ns a breis prepared by nuuxoo gms of the ground liver up to
250 mls total volumo with boiled dietilled water,

The min ware stored under conditions where the temperature was ¢on-
stant to within 170,

Hydrogen ion mmuﬂg

A 10 gm sample wes weished out to the nearest 0,01 gm, thoroughly mixed
with 50 Jnh. water, allowed to settle and the pH determined on the suporpatant
liquid by meens of the quinhydrone elactrode. With unground liver s sample wes
finely ground before welshing and mixing with water,

Titroteble ncid :
The sample taken for the ¥ determination was centrifuged and 10 mls of

the supernatant 1iquid pipetted out, diluted with 50 mls. distilled water, phenol-
phthalein added and titrated with 0,1¥ n,so‘. The results were reported as mls.
0e.2M noid,

Jmino aclds
The amino neide were determined on the cemtrifugats by the Sorensen fomol
titration. | '

Inorgenle phosphorus
The inorganie phosphorus was degermined on the eentrifugate by the methoed
of Fiske and Subdbarow,
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