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During the swmer of 1930, investigations were age
tempted to detersine the défference, 1f sny, on the digestion
of fresh and froven fish musele by trypein, Masole of the
baddock, cod and maockersl was examined, The fresh muscle was
from fish oaught in the Halifax barbour, The frosen musole
wae material which had been frozen at the Filsheries Experimental
Station, Halifax, by the guick brine freeming methed in the
making of frosen fillets, These fillete were then kept in
storage in the oold veoms for wvarying lengths of time, Thias
wA8 oNd swong asveral taﬂuﬂ?ﬁ.@m te determine possible
ahanges coourving in the wueole when freshly frosen and when
stored after freezing,

Vory 1ittle availabdbls information couid be found on

the tryptic hydrolysis of fish musele, Bradley (1) considered
that trypein digested pig pancrsas and beef kidney at a roe
action 80 slinline that autolysis was almoet completsly pro-
hibited  He considered that thers were two proteanes 40N
cerned in antolysls « one digeeting noid mlts of protein and
aotive betwaen pH 7 « 3t the other present in abundancs and 2o
tive beteben pH € « 3, The latter irotesse, he considered, was
unable to attack the aeid mlte of the protein but astad esiy on
producte formed by the firet enzyme, The rate of autolysias of
fresh and frosen cod suscle was compared by Osllow (2), Thise
was sn extension of Pearcm and Poster's work done on ox musols,
He found musols, frozen in brine at « 19°C.for 24 hours and then
stered at «11°0 for 10 days, geve practically idensical results
with the unfrosen control, garon snd Foster found that brins
freouineg did net cause any spprecisble obhunges in the tissuss of
ox musgle, . ne (3) studied the extont and rate of hydrelyeis
of haddosk muecle by trypein, He fousd that the salting of
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hsddook musole raduced the rate and extent of 1ts hydrolysis

by trypsin: aleo, that trypein digested esoked haddoek musele
at & somewhat slower rate than fresh muesle, espeoislly in the
sarlier stages, As far ss is known, no records are available

?ﬂ&g infoermation ag %o rate and -xiaa% of hydrolyeis of fresh
iah susele by trydsin, :

- The sotion of trypein on protein saterial resulis in
& very marked dleruption of the protein moleouwle und at the end
of the digestion » large pevoentage of the nitrogen of the origls
nsl protein ie pressnt ss nitvogen of individual amino selds,

The method of investigation involved an setimaticon of ascunt of
amine aolds producsed at intervals over sn average period of 120
hours, : '

The Foreman (%) mcdifieation of the Borenmsen formel
titration method was used, Thie gave values for estimation of
sxine acids whiob agresd mere closely with the theoretical valuse
then 44d the origimal method of Sorensen, Foreman found that
smronie did net fowm fonisable compounds with yhenolphthalein in
aloohelic solutions ocentaining water if the concentration of ale
oohol wae eufficlently high, He sleo found thet when sgueous
aleshelis sclutions of certaim smine solde (containing about &
sloohol) were titrated »ith standsrd alechelie alkeli, that the
smine groups liberated from thelr %internal salt® cosbinations
ressabled smwmonie in showing ne basicity to phenclphthaleln and
the oarbozyl groups were seourately setimated, Othar smine :
aolide gave low resdts when titwmted in aloohel under these gone
dtione, The subeseguent addition of fermaldshyde vesulted in a
disturbance of the equilibrive so that the carboxyl groups %1trae
ted Qusntitatively, -

The titration nfu done in thres stages,,

Stage (1), ‘Titration in water, A % or 10 se, portion of the
solntion wap titrated =ith N/10 alkall, using phenolphthalein,
Stage (2), Titration in aloohel, 5 or 10 oo, of the erigimal
solution was traneferred to a flask or beaker of 290 e, caisolty}
10 volumss of S7% aloohel snd three dreps of phenolphthalein so-
lution were added and the mizture titrated in daylisht over a
white plate with N/10 alooholio sods until = light pink solor
whe 3!,%“@". ‘ ‘

Stal 2 ?3 . TMtration in sloohelic formsldehyde, After ob-
taining the reading for stage (2), the ssee liquid was ueed for
stage (3). 12,5 oc, of agueous snd neutral formaldehyde solution
weore added for each 5C oo, of aloohol used in stage (2), and the
titration was continued to the same end voint as before,
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i The vesult chbtained in stage (1) gives useful information
min dealine with dibesic amine scide, srginine and saltes of smine
aelidn,

~ Results ¢biained in stage (2} m@mw the reading in
stage (1),

The inoresse in titration valuwe in stage (J) gives an
14es of the charsoter of the amine sold and when dealing with am
smine apid sizture indlostes the amount of dibesio ssine nelde

and urolime present, On somoleting atage (3), the earboxyl
rovpe of thé o5l smino sslds aye setimated, excedting srginine,
'he results obisined from stages (2) and (3) gave the tots) smine
aseid groups eplit off during tryphle hydrolyeis,

Thres five hundred so, {lseks, sach containing 80 gre
of musele, minced in a food chopper, s 3:% ee, boric acld borate
vaffer mi%im (pH 7.5) were orepaved, - Toluel was added Y0 pros
vont buoterisl asotion, The frosen fillata wers minosd frosen %o
svold the leaking out of muacle juices, The flasks etood overe
nizht 8% yoom tempavature, Nex sorning, to two of them, 1,2
grams of panorestin were added, The sclution was rendjusted to
pH 7.5 when neoessary, The flasks wore inoubsted at 37°C.and at
intervals samplee were remeved, filtered through #1 Whalman paper
and titrated, nosording to the jrecedure ueed by Foreman (%), A%
the snd of an experiment the pH of the remaining digest mixturs
was determinsd and =as found %o we lowsrsd slightly, warying from
P 7.5 to pH 7.2, ‘

Presh susole of the haddosk, ood and mackerel was tosted
socording %o the method indicated mnd the resulte comparad with
these obtainsd from the frosen fillets treated in the saws way,
 The following tables indloate the renulie, :
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PERLE 1. Baddeok Mugele (Cont's,)

Frozen 7 months Frozen {months
T@ﬁ@ﬁﬁ&tﬁr@ of st@f&kevﬂ”?. toc =58P, Tespsrsture of storage 090, %0 «5°F,
{Ttagne & nba o) (f%ages € and )
Time oo, 8/10 NaOR per Tims o2, 8/1¢ E208 pex
1Gba, samile, | | 1600 sample
€ hours 6, 1% 2 hours Ge 9%
5 # 25 * 18,59
" gﬁ 8 ﬁg'y
® 7 ® 8,88
5 97 * 31.§@
; » | 350 * 33.10
2l |
Tomp, of wiorage 0OF, to =5e7 X Tesmp, of storage 0OF, to =50 P, *
(Stages 2 andt 3) z (Stagee 2 una 3)
Tims eo, %/10C NaOH per Tine lae, B/10 MaOH par
10 ge, semple 10 ¢o.mmmple
1 § houre 6,74 1.5 bours . BB
@ $§ . 16'52 k.5 = 17,22
? . 0,12 96,5 55.95
’ 30, 08 Pond i So.7h
|

*

Teap, of atorsge D°F, tu HOF,

- {(Btages 2 and 5e)

Tims as. /10 BOH per
10 oe, somule

.5 hourn T.2%

50 . : ah, 38

TS * 29, 42

100 : 3¢, 98

155 33.58
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¥ For three weeks, when chsnges were being sade in m
noket of the eold storase room, this smateris] was soved and
ing that time wae aub) Mﬁw w & temperaturs of «50F to -108F,

TABLE I, |IBuddook Busole (Cont's,)

(Btages & nnd 3J (Stages 2 andg 3,)
Time La. ﬁ/tmawx 10 o0 Ba. g/m NaOH pew
Qs % Thoure o B 1,18»
gh,5  * 14,76 12. 4
) . z‘, g ?1 _
1e.5 ¢ 2?.% »‘-%

By oxasination of Table I, snd of Craph I, 1% #4111 be
soen that the total digestibility % haddook musols by trypsin
shows ne wvariation whethesr the susele be fresh or froser and
whethey the length of storage of the fwtm paterial be lens than
2% hours oY as long as 1% months,

TABLE 11,

(Btages 2 and 3) | (8tages 2 ana 3,)
Time ee,ﬁ&/w HaOH por [Tims 0c, g]w Ha0H per
Wi | g
3, 88,5 - 3160
32,50 138,5% -
52,2 184, 5% j2 80

— e e o i
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TABLE II.

God Musele (Cent'd,)

3& xsaa
1& a@. samplae

Zept in tin box wrsooed

e
or

ﬁl{}“? =

é8 « 8and 3,)
ce, N/lv N20H* per
10 cec, sample

»ﬁ,ﬁ houra
&%.5 :

120,5 *

6, 0%

26,
30,00

2

0,5 hours b, 82
ﬁ'ﬂ% s 19.?
20,5 ¢ 25,50

Kept in 8in box éma&yﬂ& in wax papar,
W gtorage =109F,

{ﬁt& e £ and 3,)

95

kiuﬂ /1¢ BaOH per
3@ em. pemple,
@.5 hwaxm 6,7
- 13
Bals j2.28

By an exasination of Tubls II an

and Graph II, 1% #11) be

pesh that fresh or frosen god susale tend to mainta&a equivalent
total digeatibility wveluse when &K&ﬁﬁﬁﬁ to the aotion of %zvpaﬁn
over a ww#&aﬂ of 120 houra,
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PABLE III.

Erssh . Eresh
(Stagzes & snd 3,) (8tuzes £ ans 3,)
Time oo, B0 HaOH por | Time oo, R/10 ¥sOH per
e b8, 08, $BERLG N——- : 10 ge, mmple
23,98 : gh,5  ® 43 ;ﬂ
35.@‘ 69,5 o .78
3?0.’& 05 b ; 3$a
37.76 » WGy 50

hours 7.04 1  bours 714
. | 331&5 6 35.6
- g';'ﬁg 151 , T
" 37:36 10 39,78

g.14% 4 houre &,04
22,6 27 ¢ 28, 7%
21,56 .5 ¢ £9,
2,&5 ¢ .. 32- ,
36,58 i 6,35
37.58 18 » i 37

By an examination of Table III and Graph IXI, we noe that
mackerel susole shovws no 4ifference in total Mgeﬂtmiuy by tryesin
over s period of 120 houre,
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By examinstion of Graph IV, which shows the relative
mtes of teyptie W@m};ﬁt for fresh cod, haddook and mackerel
masole, a surprieing 4ifference iw neted in the initial rate of
hydreliyals bhtm n and also in the total digestibility over
a period of 120 heura, The total digestibility of maokerel s
desidedly higher than that of ood or haddook and the initis)
rate of digestibility of cod musele is quicker than that of

haddock or msokerel,

By examination of Graph V, 1% is apparent that the
inditial rvate of digeetion by trypein ie definitely retarded in
the case of cod musole frosen and stored at -10°F, for 2 &ww
Hacksrel and heddoek musele do not show this variation, but the
t:cﬁ ef time of storage in both these csses is chorter than
; yasee,

1, For say one epecise of Tish musele, the freesing
process does not alter the totsl digestiblility of the muscle by
trypoln whan 1t ile stored under sultable ecendlitions of tempera=
tare, Oond susols, even when stored Tor & yeavs at «100F shows
Bo marked variation in total digestibilisy trypein,

€, The relative rates of tryrtie hydrolyeis of the
freah suscle of haddoock, sod and mackerel show definite varise
tions over = period of f&o hours, The %total hydrolysis of
mackerel muscle 1z decidedly greater than that of ced or haddock,
The initial rate of hydrelysis of ced musele by trypein is higher
than that of haddock or maokerel, :

| 5s The dnitlal mate of digeetion of frosen magkerel
or haddook wuscle shows no deorenes as compared te the fresh
masele, Cod musele which bas besn frosen and stored for two
yoars at «10°F shows s lowered initial rate of digastion ss come
pared to frash god musele,

Bradley, H, O, J. B, O, 52, 467-84, 1922,

Callow, Biochem, J, 19, 1925,
BE, . Coatrib, to Cansdian Bieol Iv
- W, 2, 1929, o il

Poreman, Biochem, J, XIV, 1520,



Tryptio Hydrolysis of Fresh and FProzen Pish Musgle 9

An attempt was made to deviae s moethed for the detemmie
mﬁm of the rate of aw%u hydrolyesis of fresh and fresen fish

musels, g avwgtﬂ 3::’. the n:y % fzr the mﬁt of
poomilate Pro setenays racek
N 'ﬁ" 7] 21 Teuned,  Althoues tats

ntmﬂ wea tested, m u nothing to report until further work
hae bsen done, _
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GRAPH II  COD MUSCLE
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GRAPH III  MACKEREL WUSCLE
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GRAPH V,
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