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llttnuscriptReortsoftheBiol·iclSttions

StudiesofliusclcJ.ice.

Report of Work Done at St. Andre s Bioloeical Stption

DurinethcS eroflnO

At the present time the best nown stem for reserving

for di tribution at a distanc from the 1 c here it is

take and for use some time nfter it is caught, is th t of

freezing and cold stornge. Unfortunately, in soms c es, these

rroccse cnusechane;esinthefla.vQurandtextureofthisfood.

of tbeFe difficulties and as to their chemic 1 nature; but, with

re rdtoflavour,ourknowledceissoslicht, th,t e have not

informo.tionofcertainbra.nchesofcolloidchcmistry, before we

c,mhnve a cle r picture of its nature.

Investi tor. have followed veri us -possible means of study,

tr"ing to gnininformation in reg rd to changes due to freezing.

A number of investigations have been mode to determine the groas

chel.ical chnnges due to cold iltorll€'e. Pennington (1917) made an

exhaustive chemicnl nnd bioloCic 1 study of chicken in cold stor­

age; and Clark nd Almy (120) hnve determined changes in moisture

co tent nd inthenitro"enous constituents of fish kept under



eondtion e·poeible.

J,.tdyofthe1t.rat're·ofthcceitryof~

e. therefore, de dtie resentreportfD s

co unietionof etud ofertinche:1clcha en occurrig

in the rotei of usclejuiceaeaffectedbytl-estiffeninc

ndeoftenin followin denth.

The muacle juie or pIa un reoes a peculi r form of

elotting, which ie npnre tlyrel t t~andthejuice

Iteeernedprobble leo thnt the lnsolble ntcrinlofthe

cle - the etro. - 11 uld v ry nd inveeti tione ere conee-

q e tly u rt with th I s and tro t cec if ther



wit different ualt uolutio and by d1alys1B ccord1ne t.> eth-

tes on st ding but nlso in th t it uho u oculi r1ties

of he t coagul tio. Von FUrth. th r tore, cho crt in t ­

ertureuBtwh1chtoproducetlecloto dk",ttheflu18 t

the e t er tur 8 tor exnctly f1v cute8 in e ch c e. The

clots, 68 he form d th ,wero, h kn. 1 co Oil d of c r-

t in prote1no but w re 1 >rgely I:l1x.tur 8; but by th1B rbHr ry

nrrnnec ent he hnd "lwnyu the u e tor1al in eoch u t of ex­

Thet1rutclotwa to=d t40·C, the econd, t50·C,

t t1rd, t70·C n f rth tIO·C. T1:'e con, third



In my

by the met od described by VOD ~iirth. and i Bl 1 r to the tl:.­

odB UB by 1Whne end Halliburton f'or t elr Btudi B with fro 0 end

Tho nBh were ec pit te and In 0 t c Be. ere InjEcted

thro h th JU/tUlar vein. with a 0.6% solution of' sodium chloricl •

until th nui nO'lli fro th ecUoned blo v e8 18 and fro

t e body cavity. s no longer coloured red. It is difficult to

fid the Jucul,r vein inf'loh of tl: l,e vnilble,andlnBDm

exp ri nts, the inj ction" 0 it. ri nts J!lt'de ith

fish, pnrt of who e 0 e the point of 1n-

J ctioD and p rt below. showed tllllt the injection mnde no ch nee

&:lb.
1.603
1.01



In 1 ter ex eri ents. a 1% solution 01" salt w

the e 1"ree i point de .r-in tions in ic t a high r s lt con­

tentthnhedbeenexpcted.

Sosoonnsths1"isloreaeledthelabortory.ori eeliately

arter injection. they were cut into stenks, which were used at

onc or put into tho r 1"riger tor. or lett in th arm room, or

trozen. nelexcminedlatcrallrcquired.

The I!IUscle was treed 1"rom bonell. skin etc. and t throu h

ameatmincer. using one 01" the1"inerknives, lliththetresh1"ish

this lies done nS qUickly sspossible. son to voidnstrno

couldbe.thechemiclchangesot~andthesub8equentso1"t­

ening. lIanyinvestigtorsstrelllltheneedot rinding1lithsand

in order to be able to squeeze out the juice. Th s

edly servell to moro c pletely brenk u th tillsues. ut it re-

quired ~re ti e and trouble 1"or itll use nd 1"or co rative r -

sulto. I. thre1"ore.thoughtitwisertoullethequickertlnd

easier m. ",,1. Tho quicker method is certainly the better as

nil 01" preventing loss ot time during which changell can occur.

The inced muscle as quickly I'ut into squarell of muolin of

about 25 - ~O 1"ibres to the centimeter anel these were 1"olded

ovrtollrapthel!!llscle. Thesepds ere then utintoastrong

iron ler.lon squeezer and the juice pres oed out into clean lass

It was ususlly 1"ilterod through 1"ine muslin. in 1"e1l c oes

thr ugh p er but in all c eB. mnterisl fr e 01" Bolid pe.rticlos

was used and was subjected to the slUlle kind of 1"Utr tion tor

copsrativ tso.

Undoubtedly a ore ccur te metlood ot squee'ir •



p.6).

Ii tcr Cont nt nd Pl

~not ·cier

80.3
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ot u cle t J'i h.

~u~to~UiCsc~~~eeZed

Theexpl etound in the c lloidal n tureot

teri ardnotintlie ountsotwteradsol1ds. !tis





onecssenoted.1iherethequantityofjuiceavailsble1istoo

sl:llllltoallowofthi. Theduplictes reedvrycloselyin

ellceesbuttheonenoted-thntforthetotleoeguablepro­

tein of the fish of Aegust 5th.

Thecoaeultedproteinsbavebeencalcu1ated

es ofjulce and of solids of the juice but could not be cel-

cu1eted 0 percenteges of the muscle bec u e the ethod of ob-

talnine the juice c used so ItUch los of m terls1. th t the c81-

cu1ations of percentage of Julce re only approxi teo
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oetiteestingresults. Thisclt, odut,c sitelrel

of t t scle clot which i co bl to th fibrin clot of

, in its amount evidently v riee with the co diUon of

the f, lh. Ite W!lount 18 practically 3% or more of t e juice in

hours old - but is alway. less and usually much less,- 2;' or be-

low, when the fieh hae been ke t. Thore re indic tione, too, that.

The clote obtained at 70° a ar tly cont in the whole of

tecoagulnbleprotei

jUicethntokee theweterbathat700, the co InatlOOO

are the better onee to use in 1 te ex orimentc. Tie v luee ob-

tnined for theBe clots Beem to Buegeet a convereion of the I-ro-

teine coagul ted at 400 in the juice from fre . fieh to proteine

of a form co ul ted above 50° and e,) a earing in the e 70° nnd

100° co la, for the diminution of omounte of tot 1 co ulabl

proteine B n reeult of keeping arc rot ne rl eo great n are

thoeinthe ountaof theprotens coagulated t400C. Thie

asectoftheinveetigtionnleonoedsf>.rtheretudy.

The few experimenta mnde 1lith the stroma of the uBcle ave

eoindecieivereeultethtthieworkehollldberepeatedbefore

anyconclueionecnbedrawnfromtherr. Themoethopefullile f

attck18cntailythntofthehetconculationofthejuice.

T1loexperient arerecordedirTaleV.1lhichwre de



Unfortuntelythehnke 1l01egivessD11ttle.1uio

verydi1"1"iculttoobtainsuf1"icient tri fDrworki •

Two experiments i/ith oDdcusole .1uic e incl din thio

tabl , t oU{';h the result are in eti ite O1Iing tD t e difticulty

C0nculable Protei s t R

Rake
ought

Prot in oong'd t TiCDndition ot I

lOOOoincB Kept
ought in

e 8m:;pled

J111y29 1.55

Aug.

"poncBY,trDzeninair

• quickly

• Retrig. Sort - good

Tbegretestvnritioninthototoreher tudied,eeemD

tDboin the mnounto 01" the rotoin co Itedrt40oC. Deter-

mInations Dr theBe omou~ts ith 1"res d 1"rozen fish houl thUB

as81st uo in nDti dol in 01: c 1 chnnge produc d by cold stor-

o. This 11n Dt st dy .111 also be tol101led t a later dato.
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