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tne of the most widely reed methods for the preserva.

tion of focd neterial ip thet of freeving., Trestment by
Execozlng net only permite gtorage of foed muteriale fer lopg
periods of time, tmt also 1@&?g¥$.tﬁ@ froven eubstencen, after
having been thawed out, in a gt@ﬁe which very clocely repemblen
thet of unirosen wmeterisl. Certein e&&gg@% gusn taike plece in
frozen meterial vhich vepder it életipetly infeorior to the
unirosen prodnct, some of theve chepges mey teike plice in
the dnitial f?@@giﬁg, ¢ the ethers doring the pericd af
ptorege which follows,

This paper will concern itself with the ehengesn ocepry=
ing during the initisal freezing,

Phyaleal changen are esslly oboerved in froren tig%g%,
“né have beon studied in some fetail by various @9?&@?%‘%)(Q)
Phe m@@h%éié%l densge whieh a tissye pndergoen ie' due to the
formetion of ice gryatels, snd to inercening internsl prescuve,
Yhen the freeelng tekes plece elovly, the number of oryeteliz.
atien centres meem to be tmall, with the resnlt thet layge ice
exyetels grovw within the eell, and eventuglly bring sbout the
repture of the eomtalsing membrapne with o coneeanrent eecrpe of
duleces which freoresn %ﬁh%%gﬁ?ﬁﬁi? in the intracellnler sreces.
%hen on the other hend the tiseue in frozen gulekly there sye
& grext number of crystelisetion centrem formed which result

in the oceurrence of piniley punbers of pmell cryetela, These
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gmall eryetels éo pot ruplure the cell membrene, and therofore
bring shout fer less mechepiosl demsge to the tismuwe. Ope might
gxpect the phenomenon of freesing which le reslly one of debyiyee
tion to be secompenied by slight chupges In the protely meterisls
themeelves, since 1t in almost lmpossible to ceol & beliky tlasue
down to the entectiec point inetentenesusly.

in preetice the yate of ceosling is sveh thet veter
firet freezes ap pure lce e?§$@%1% leaving » soluotion ef selte
in the muscle subntence vhieh hecomes mere snd more @@ﬁ@%&éfétéé
g6 the fresgivg oroeess goop on sntil en egeilibrlem ie yesched
a2t the finel temperesture. The state of thies ecullibrivm will
vary with the fivel temperstures Thug et & tempersinre of 2% o,
one mipght expeet the follewing rhases (o sppesr,- pure lee,
palt in selution, proteln in the colloldel stote nnd 'dehydrated’
Efﬁtéiﬂa 48 the temperature wep lowered ene wenld expoct en ine
ereage in ocore loe, the sppesysnce of selt cryetale once sn
inerespe in dehydreated protein.

Upon thewiog the serice of chubppes would be reversed
but not entlrely so 7 . iee veuld fiseppesy, esslts vould go
into molution ené the proteins lubibe & certeln smount of water,
PThe extent of thia imhibitlon by proteins le undetermined and
woplé be influenced by the ¢egree of égggér@tigﬁ end the chevgep
which had been brought sbout by the sction of the relt colvtione.

The present investigation wes pndertaken os o preliminexy
ptudy of the effeet of varlous rates of freezing and thavirg vpon
mosele proteins, Thie effeet hos been stvéled vinder the follewing

headpes



e The influencs of retes ol FTressing vpon digestion by Tryowin .

£. The sffeet i the rebe »f Ireezivg end thewing npon subolytic
deeoppopliion.

Fo The &ff@ét 0f the rebte of fveeceing sndé thawlng upon the votelr
gpluble profeipe.

&, 'The effect ol freeging uwpou sowe of the extractives,

1LIKG UPON BLOSSTICH BY TRYUSLU

(1) _THD_(NPRUEBOBE OF HAT
In thig puyt of the work 1% waw plauned to study the effaat

of repid snd slow freeging upon the digestliblilty of the pretein.
Phe protein veoed in this instance wep mmeele from newly killed deg
ginee 1% wee foond imnposepible 0 obiviyn ebsclutely fresh vrotein
ig leree epopph awmoppte fron othey sources, Trypsln wee vged se
an engyme for the reason thet grester wmovnte of amipo scid nltroegen
would be set iree from the digestion, the counvse ol whieh was fole
lowed by means of Vep Slyke's Miero smipo s0ld Hitrogen spparstus,
I prelisinsyy trilele with this E??%fétﬁ% it wasm fovpd Giffievwlt

bo ghisin econgietent YWlank deteruinations.

weter dyom ¥ (See Plote 1) fille the cenillexy lesding
e the Hempel piprette H svd alse the obhey capldllery sy fer sg G,
Into & ope pours u velume ef pleecisl acetie nzeld suflicieont to 111
one~T1fth of B, Vor sonvenlence A ie etehed with & merk Yo messuye
thiv awmeunt, The scld iz xup inte ¥, Coek € belrg turned go as o
let sir cwcape fxom Do Threwgh 4 ene now pours codlum pitrite sol-
ution (20 pme of HelOghe 100 c¢.c., weber) untidl D ie Full and soough

excere pregent to rise a little zheve the ceel inte 4.
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1t e conveplent to mexk & {00 the sessuring of this wmavnt wloo.

3

rom B le wov closed et € and, 4, welng oven, D i

Py
e

The gae exll
ghegen for o few peconds. The nityrice oxife vhich inptently col-
iecte de leb ont st € and the shezing vepected, The wecoud Qrep
which weehes ont the lest portion of slx 1o sleo let out af €.
D ois novw coppected with & mobtoy snd sheken uwatil 211l hut 4 Cc
of the solutlon have hoen dilsploced by pitrle eside apd driven
buck into 4., 4 mexk on U ludiochfer the 4 c« point.
Grie bhen closes 1 and burns ¢ and £ go thet D and ¥ are connected,
The pmine soid soluiion $o be snglysed is wessured nif
in B oand the desired ancupt zun inte B,  2pn sntifesn speh se H.
Heptyl sloohol 1ls pow atded frem He D i novw ehaken antil the re-

v goEnlete (from

oot
b

sction betuwses the aulno soidés sud nitris acld
b 16 10 minntes), the pun menersted esllecting in ¥,

The reaction belng domplete, all the ges in I e Glsnlaced
inte ¥ by Liguld from & and the mixture of nlbrogen snd nitrous
orlde is driven fxom ¥ into ¥ which conteing slgilipe permanponsbe,
H 1o novw shelken by mesns of o motoy end the nitrous oxlde shavrbed.

pure nhtrogen ies then dxiven into ¥ upd measured,

gy

-

o o

53
g

A wodlilestion to the apparetus {(Fip. B, Plate 14), wese
meate in owvder to obbaln accurste Sempersbure roadings of the e,
Tavle I showp blanks which were obbtaliuned aslng Bublbaum
e DO, end  Herek's Gleslsl acetle Acid, ‘The eodinm ﬁi%iit% wap
of Zre~%er ftock snd ls conaldeved to be of high pority., “econdary

Ceapryl alochol waee uged to prevent fosalng.
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Loom - Hempe  Time oi Burette Hg

Towp, Herom, He Hos, Apitebiont vesdlogr imipne H,
Ling, GoCs : Tofle

2%, re.8 257, B 6,91 0,115
0,14 0.076

1

1
0,19 0,104 1 e

1

1

dint.Ha0
g1 78B.& 28 "
vl.6 T8bB.8 2870,
2leB TEb.2 2%,

2leb Wubep 28,

0s81 0,115 .
0o17 0,085

g e = W@

4%

Table 11 shows Wlank determinetions mude with & 0%
KHOp wolution, alme Keblbamm. In thewe hlenk determinetions
the gold pitrite mizture wee phaken back three timee  before
adding 1 ¢sve Hgh dor the blunk detersinetion.
T4BLE Il
— _— B0 DT selution
heem T e Tine of Herette Mg

fempe Burom, LHDe eln, Desmindzatlon: reading: sming §
‘ ) Hing. [ Cnlo

80 T4%.6 BT 5 0,15 0,083 1.0 10
19,6 " BB B 0,155 0,086 1.0
19,0 " R4, 5 0u14 0,078 1,0 ©
19,0 " BB 5 0156 0,086 1,0 "

In oxder te exsmine the effect of varistisn ip the nnmbey
of evops of NO which were dipeerded, the deteralvstions reported in
Peble 111, were mede:

o TABLE 111,

- ; 0B RROs Bolutlen - ‘

Goom Toips 6% NO.0F croph of  Time &F i

Tempe Berom, YHOo slne WO dipeerded: Deams,  Burette:smino I,
) i Bing, oy

19.0% 748,86 21,8 e 0,18 0,100

19,0 28, 10 0,12 0,067

19,0 ¢ 28, 10 Q.18 0,108

19,0 " se. 10 0,5 0,004

e,:[




From Table 11L. &% esp bve seep that there ie o slight

drop In the blapk with ipcrecseling penbere of divesrded Cropte

1t woe doeided o tiy the wethod ep @ﬁ%lié%& by Van
Blyke Cinvwhich sele mitrite in sheien bagk sﬁe%; ané the
Gpparatus arrsnged o thet all geves penersted for the next ten
mionntes in the desminizing chember were pllowed to EHOLT B,

§§§%§M%§a

, _ENO. “0% polution —

Hoom TG of pré- Tiwe of Decine iy

Tomp: Beromilime shekine: indsetion:  Poretbte: tmieg Ko
' Bing, ming, Bals gs.Ca

20,  MB.6 T 0 Ya1b 0s 088

i

? 10 0,16 0,088 1 v
20, " 8 10 0u16 0,088 1
19,6 744.4 8 , ia‘ e Be1B6 0,086 1

20, "

Hesulte eobtalned in thip nanner sre glven in Tavle 1Y,
Heem thove resmlte seem felrly gonelintent, 1t vee declded te
cheek the scouracy of the epperetus by suvelyzicg & 1% solution
of elening, |

Tevle Vo gives reonltes which were obbalned by uvelivg

fu Aox)

this new procedure of Ven Zlgke®s, and a 1% wolation of
Zehlbawm alanine, Conelderuble veriation lp evident, and
thovgh none of the valuew come very clove o the cslenlsted
velpe, they are not eonsistent in themeelven, Per thie resszon
it wee declded to atudy the eppurstue wotil cspeistent regulte

gould be ehtuinped,
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17.8%

17,0
17,0
18,0
16,0
18.0
18.0
1806
18,0
1840
18.0
BE.0
85,0
8440
2% 8
24,0
21,0
21,0

21,0

Toi. 8
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w
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1
¥
e
3
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e
1848
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8
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ke

40,8

5
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10

8ot
1,775
1o 686
1,895
1,798
0.126
0,180
1,78

1.81

1,78
1.78
1.97
0188
0,16
016
2ol

1.68
1. 6%

b 68B

£.84
1.08
0.98
0,069
0. 066
Q. 287
1,00

0,987
00 987
1.067
0,108
0,086
0,086
1,128
0,926

£ 90
0.8E
0,94
0,89
0,069
0,066
Q.82
Q.08

0.92
0.92

0.98

0.102
0.086
0,087
1,046
0,202
C. 827

0,905

0,04
B84
Q.84
0,84

Cotla
ettt

0.6 2lanine sul
.5

Q*,; é 2] ]

Blank G.B §§é godn

#

02,84
0,84

O o
0.5 zlanine”

0.5 * ggln,

Sppiled

Q.84

Q.84
0.84

Blank

¥

4

0,84
0.84
D.84

0,84

Qof plenin
0.8 " soln,
0.8 "

Qob Hy 0 wotn.
G ¥ ﬁ
B8 7 "
0.6 elesnin
Q.6 " solne.

@a 5 1 i

N

debermingtion

The peture of the inert ges which is collected in s Ylani

The sppavsetes illustraled iln Flsate I vae constructed for the

purpore of voeording the volume ef gus genevated, and to furnish &

mesne for lie anglypis.






PESCRIETI O OF |

The Bitrite to be sromined eap pleced in Plaek & vrtil 1t
wae eompletely full, the szcege eseppivg throvgh D, Pipette B
ver now filled with the gleeoial @@éti@ acié, and sllowed to run
into 4, ezcoss nitrite apcaping fren D, The evolved pas wan
firat neseured in the E&ré%t& B, &after which it wal ponped into
the Heupel pipette ¢, which contalned aliglline ?&?ﬁ%ﬁé&ﬁ%ﬁ@a
The pipette 6 was now asgitated until 11 the KO has heen
aboorbed. G wae then chenged fov o plpette conteining slkeline
Py¥rogelliol, The ges meentime belng stored in B wus then paseed
inte G, snd left for & considersble zeried of time with freonent
agitetion, efter which ite velume wap spein mespured, By mesng
of the meyenry pump Xoli.N. the gag ves drie€, and pleced in the
eulemeter in the trough O, The ewrdiometer £ wop eonivred with
platinum eleotrodes, and connected to an i?éﬂgtiaa eeily Peoversl
G:0e of pure 0y were now pleced in B, s8nd a fov e.¢. of nitretoo
free § per cent LOH run inte the mixsd gapes, an electrie zyxo
wes now caveed to flow bebtween the eloctreden, vntil there weg no
further reduction in the volume of the zege  The EOM solutien
was new drawn from the evdiemeter 2né tooted for nltretes. Alksline
pyrogellel was injeoted into the endiometer ané excess grymen abrorhed,

Bxpeoriments of thie nsture showed that with & 20 pexr cent
Ke Ky (Zohlbawm) solutlen, snd glecial seeblé seid (Verok Balis),
the gen coneisted of & large fractisn MO which wag sbeorbed by
alksline perusngenste, #08 & susller frection which wap oxidired
to §§§§ by meeans of the sleetric gpark and oxygen, no sbsorption

bhaving token plaee in slisline pyrogeliols Thoe the inert ot



vhich eslleote

Pable

ofl sag apd the

£

during & blenk determination 1w M.,

Vi. sphowe the rete of evolotien of succevnive eréps
prepertion of this velume which wes inext (¥g).

TaPLE VY,
He 10y « Glsolsl ﬁHgESQE

Hoom

Time tuken
o evolve
LG eoc.

tomp. 55" Temp. of HefCy, RE

Yolone of Vel ef @?
o per ’
fgi} A §§3 ) ] ) 150 oy

28 wmins,
20 mins 4

@

on

b,

EBD mine,

. SN
LH0 ee2, 1.1

160 ¢t Out
LEO oot 0.4

3.%?-@@; Bg {39%

It wee thovght thet the kigh velve of the By from the

fivet LED ¢. 0,

in the reagentn.

af Ko ﬁ%ﬁ beve bPeern 2ue to elr keléd lp selatien

To overcome thie poeribility the nitrite and

the voetle seld wvere beiled before wmixing snd the determivstion

¢erried ovt ever sir free welor,

Tuble

Y11 wehove tke repelis obtalned with Bolled

pitrite which was stored vpier oll wnf of scetie veld vhieh

wer holled, Ceocled  end ueed lmredletely,



six ¥ree

Foom tempersbure 24 . , e e et o
ﬁﬁﬁiﬁszﬁiﬁ ef Ble = soelbic seid rivive Teoom 24% 16 20w

Fime fox Volane of Vojune of
evelation BO o Hg Be pex 180 eoe.
2 160 g.e.

s
E
EAl

@uﬁs

oo

&E mine, 150 e. e, Py
20 ming, 180 cacs Q.4

3@ mipg, 1%55 Golle s LBa

Velumes of veagents srprovinstely 100 .o, Halihe o 10 €., 00 0000
& W »; g

From the fesolis shown in the shove toble it we unlikely

% 0T e Ay
P -3

that the 1.2 g.ee Lo due te alv in olres

In oréexr to determine the periled or mexinus evolution of
By 10 wes deolied to snelyze zucecssive evops of BO e,0. cuneh,
Table VIII showe yesults ohtolped, -

TARLY V1 §15

ips e et iz

aboré ot Hw K0y

fosi Tenpiraiive TEY

d

Timg of Volume of Yoluwme of ‘
Bvelekiong BO « He , , Ho por B0 ¢,0,
‘3; A . * Ee {%é

AR

B 0,58

80 Co 5B
60 0,156
0,156
&0 0,80

&

B0 | 0. £0

o

Volumes of Hewvgents spproviosntely 100 c.e. ﬁ%ﬁég « 1b e.u, CHCO0H



¥rom the creceding it sppesrs that the mejor evelintion
of doert ges teson pleage duripg the evolutlsn of the first 100 ce
of ¥O snd the subpecuent crope eonbtelp o opnslebl ouspblty of Hee
iv order {0 detersine the responsibillty of woetle scld
in the resction, 7 g.c. égﬁéﬁg were cdded te spprorinmstely
100 voco He DO soluption, «ndé the gue olloved to evolve, wvntil
the By evolution becsme econatunt. & wdditlsnsl ce of scetie

5018 were Lhen wdded to the seld nltrite,

Tobm Yonperniure abH9 o
Femporeture Pelfs 257

Qi?i}-i%?ﬁ?&’ ot Volvme of Eg’f
RO - . , . e e BO a,

160 oo, 151

160 _¢a. | L o G,

L]

ge, agabie soid cdded

ot
oy
i

2 eo, - » o . Oe4b

Phiaa there o o glight incresse in the rete of evolpilon
of §§ when acetle a6l is séded, fhio wouid ipdieste that the
ecld wey be responeible for the wppesrsnos of He.

A% Yhis polet attenition ves drsen by noehor Irgveldsen o
the goneiderstion that the secondsyy Qayfsl #leobol which had
been uveed bo prevept Fosming in lbe | 2lyke ppperabup nuy heve
heen rewponsible for the verdstion in the velvew of the blank
deternination.

In order to determlpe ite role the following ?T@é%éafﬁ

was sdoptedy
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The epperstus was thorsoghly clesped end & serles of

blonks fetermived without the additlen of any entifoem,

o
Blenks - Ko aiebﬁ 0__ (&0, 205 soin,)
Burette Time of |
Tempe Baroi, Ee&é;ng,  Jesm,
21%  7ea oobs b ming,
219 " 0.085 b ming,
gl % 0,085 | 5 ming,

The resuits sre fairly constant.
Hext & wveriev of blanke wers Cotermlned uelng one

drop (epprox. o1 0.0.) of secondery capryl alevhol..

TopLl XX.

Blenks -,)lec gecondsry Cepryl £loohol - 1 ec %26 - (FHQE 50% soln)

: TTime of

Tempe Barom,  Burxettie; ____Deamn,
Bals A

21 714 el 5 mins,

£ - Q.87 b ming,

Considerable vailatlon is evident
The apperatvs ves sgein thorvoughly clesned ené M, Heptyl

elecohol substituted for the mecondary ceprilie, 4 20% solution of
ENOg heing used,

TABLE FI1,
EROp = #scetic selé « 1 drep He Peptyl sleohel & 1 co. HgO

Teiipe  Baromg  DUTGLLEs ... Deim Eime
. Co Co

£20¥ (L 0,0% 5 mine,

£l " 0,073 B ming.

21 " 0.8 5 mine,




bt

Z0% He HCp - saetls ﬁié w - drop ¥, Hoptyl sleokel « 1 G gl

Tonp, Bayom, Beam time,  Barettie,
‘ ‘ [
Bl 41,6 B ming, o1

pav n 5 ming. 0,148

ES@ N W 5 ming, ‘ e R

?rgﬁ the ahsve ﬁata it wjll be a&an th&t ﬁ%ﬁ&ﬁﬁarg e&pryl alsah@l
isg zeapgﬁﬁible iaz @aﬁgiﬁerabla variation in the amgnat of inert
pab evolved and thet novmsl heptyl sleohul doves not havé this effect,

and that consistent blanks can be obiuilved.

et ion belwoen Trogen

Gompurioon of the Hate of Dig

and Unfrozen Rep slbnmin,

?h@‘%biﬁgs ef two wewly 1234 eppe were epsrsied fyom
the yelke snd mixed by gentle whipping,

Gne half of thie elbusln wse pleced In & olean fliaek,
which wes lamersed in o froeving mizture sné the albumin ellowed
Lo freoze molid,

20 6.0 2f the rempiving slbomip wvere mede up to HO e.c.
with 0.5% Hag oy solutien and mized thoroevghly. ¥Five cece of
thie mizture were placed in sach of & test tobew. To ezch of the
bept tubos was @fded L0 ¢.c. @;%% Bagllue B 0.t glge%rél %4
of hog pevcress end 2 ce¢, teluene, the tnbes belng. stopoered with
rabber stoppers to orevent evaporation,

¥ive of the tubes were pleced in sp inevbeter ot 57.8%0,

the yomelping tobe belng snelyred lmuediately,
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:.These raﬁult% &igf%%%éﬁ gzayh;aally, Bre @hé%ﬁ iﬁ @rgﬁh Ee
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Braminstlon oif the Eifect apon bhe rales of

Frypbhe dlipeptiop vpon iroven sud wnirowen musole,

L oréer thut the mest used should heve vpderzone uw
1ittie post mortum ehunge aw poselble, 1t war declésd to voe
mupele Lroaw s frevhly killed dog,

4 dog wes killed lp svepthewis, wsud the museles of the
iere sud hiué Lilmb dissected oub swé freed se fer ae popsidle
from taniong &méffats, after which they were minced,

¥our prame 0f this mineed meberisl were piludet in sach
of three serien ol seven test bubes, the nosl belng welphed upen
& #mudi plece of white pepsr which with 1ts oontenbs wes thon
placed into the tude,

Berless to @ wes nol ivowen.

Gerien 1 to ¥ waw frozen #lowly by vlaving the tubes in
between the luner ond bhe sborm windows of the lederatory, where,
though Yherse waB no ﬁﬂif@gmiﬁy ol temperatare, 1t wes jodged
thut the meat woulé frevse £10%L ya The temporstore oubtside
;wgg aﬁpféﬁiﬁ&ﬁﬁlg a1@@'§§ aud the yvoom bempersture v5%%,

ferime I Yo Y11 were frozen quickly by imsersing the
tubes into = Llguld freeslop mizture of &aﬁlg sH8 enow which
wes 5t 8 bemperabobe of wlgagg

 Series 1 to 7 sud L to Vil were Rept dresen wetil the
tubeswore yeoulred fow digestion, about 4 houre elspred %@%@é@a
the tlme that bhe dop wae kKilled and the wloeed mest wan pluoced

in the fressini wmedla,
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%E@ dlgestion vee carried out in the Yolloving
Mmupners

To ssch tube wes s6ded B0 c.e. 0.5% Ba Gz, £ e.q.
of potivated glyceyol extract of hog penorese end B v.c. of
boluene. The tube wes pow vioppered and thorvowghly sgitsbed,
ang plooed dn an lveubsbor ot 27.8% ¢o  Dlpestion v srrested
s vgriéas intervels by §1a¢iﬁg Eiie tube Lo bolling water fox
& Eiﬁﬁ%%%j‘ I thig Hantey the i%ﬁ?@?@ﬁ%?@ of the contents
rose Lo é%ﬁﬁa which was melinbuived for shoul three miputes.
Whe bube wus nov eooled snd the contenbs Tilbtered through
eheeuvs cloths The Llltrabe wes conbrifuged sué the eupex-
ustant liquid uwsed Lo sl yalie |

- The rdesults are shown in Table XV and GravhII from
which 1t can be seen that slowly frozen protein is digested
more rapidly by trypein than is Guickly frozen vrotein.

The latter more nearly apvorosching the rése of digestion of

unfrozen musagle.

S
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{2) The Difest vi the hebe if Freeging and

Thewipe wpon sutvlyile decowposition,

4 fog wag a&@%tﬁﬁﬁizéﬁfgﬁé laed dyom the hsart, The
hing lege were guiokl) skiuned ané the muscles removed. Portione
of sbost 10 gwes. were frecd of fut end btendon, weighed in tlered
shoppered glese veesels uné covered with toluene. This ggssatiﬁﬁ
waa §§E§lélé within 40 winvtes of the death of the animel,

Otie deries of senples wore placed ip an stmosphere of
=16%G, Prooging wep vomplete in & 1o 4 howrg. After belng left
in the ixggéﬁ stnte for & hoore Lhe seteriel wee sllowed be vemsin
iu the roon tempersture tzggsé for 70 minutes when thewiny was
complebe. It wam now pleced in sn ipewbator for £4 hours sb 57°¢,
efter which 1t wes minved and exbructed for iwe hours with BO ¢.c.
of @letilled water and b 6.0, of 2 per ceub weebls sold on & boile
ing weter bath. This extraction wes (vepested foro one heur with
@ similay qusntlty of seidulabed weber., after heing Lilbered the
extractives and weshings were wede L0 & wpown volwse, Hibrogen was
estinalbed in the solid snd liguidé porticns by the gleldahl method.

. Anpther series of ga@pl@@'%éﬁg traated ln ez%@ﬁly the
peme neader with the omlmelon of iréégiﬂgg

The resulte obbuines wre recoided in Table XVILI.

from which it will he seen that freezing does not effect the
rate of autolysis as judged by the non-coagulable water soluble

nltrogen.



o JE
foluble non-cosgulable nitrogen ln per ceut of
total nitropen Bf iucubated froven znd nop-

fyvzen nusels,

TEb, R R 3
Joe  Froment ~ Ho, i Unfrozen,

WP lb.s 13 16,45
12 6.4 1B 16,45
ABF  MeB 1 16.2

i)

The effect of xates of frescing wnd Lhewing vwpon the
gongrleble end non-coagulsble water soluble nitvopen wae deters
mined in the followlug nannexr:

Prom 1 bo & grams were welghed ipto taved csntrifugsl
tubsa, The tubes wers treuted as followk:

Gories (1) - Hobt frosen,

feries (B) ~ Prozen repldly, thewed rupldly.
{Beferrved to ap F.H,9.5.)

Frozen repldly, bhawed alowly.
{Helerved Lo aw F.H,T:5.0

E .

Zeries (B)
SGeries {(4) « ??ﬁ%@ﬁ‘%lﬁ%lfp thaweé raplély,”
{RPeferred (o 88 F,2,%.h.)

gerles (B) - Frozmen slowly, thawed slewly,
{Referred to ae F.9.7,8,)

The rapld freocging wes accomplished by lumersning the
tubes in & freeging mixture ab -87%, Treoesiug wee comploebe in
ahout 10 nilvudes. Show freering wes obleined by leaviog the
tuhes in en stasephere of wéﬁ‘ﬁgiapgrsgig Proeging ves complele
in from twoe Lo three hours., Repld thewing wew broupht aboud by
immereing the tubes in wabter ot 60%C. Slow thawing was produced
by leaving the tuhes in un etamosphere et & &%, Theving was complete

in fxom £ $0 & houvrs.



411 Frosen meterisl wes brought Yo » bespersture of
spproxinstely wggégg bofers bhawlig,

sfter thiv %restoent 10 e.¢. of Gletilled vuler end & g.u
of tolusne were a6ded, The tobew were fhen luncubsied Ier 14 hovys
ot 2770, after which the meterisl wus extracted three times with
esld éintilicd weler, esch extraction soonpylug shoul 20 slootes.

’iéﬁ soesul by sre sumsarised in Toble Ali,

R IEN

Babey woluble, evspuieble snd tou-sospuloble,

iitropen iy per pepd of tolel plivogen,

T ; |
@i’iﬁ% { e, %%?ﬁo ‘
anbabion, 1s . T T

Grnfrosen B 2B.6 B85 280

Falla®eBla 24 4 - 89,0 . B9,EB

84 L oBB.2 L RT.0 | 276
84 B8O B9 . 80,6

R 98 841 SERUR I . 7%
No signifieant aifference is evident.
{#)  The Bifewt vl Bebes ei Treeglup upon bhe Yeter

Bpluble Frobaing.

The effest of freesing upon Lhe won-tosguleble pitrogen
in mpsole btlesue Ls shovn in Teble %Y. The techolohe suployed is
greebly w8 Lo deperibed on Page gyoept that the ssterisls

pre not ipoubuabeds

uker wolunle ponegosgulable nibtrogen i sex cent of

total nitvegen of froren wnd snfropen muscle Missus,



mgf}.tﬁ

L%%u ‘ w%@ 7 ;‘%%a
Hoe . Fropems o fio. ' Unfvegen.

148 15,99 4 1B.6 |
165 | 144 16 12,6 |
160 | 154 A6 12,6

Freezing therefore does not effect the non-goagulable N.
The effect of verioue rabes of freeeing sndé Lhawing upon

the wosgulable wndé non-eosguleble water soluble nltrogen was de-
%%f&iﬁﬁﬁ by ¢old water extzrection of the frozen msterisl, the
techuigoe bheing execlly the tone e bhat described om fage
inoubhution being omitted, '

Bk yesults ere shown in Table ¥5%.

Waber moluble cosguleble and non.odsgulable nltiogen
in per cent of total nlivogen in repldly sng slowly

frozen musele tlisbue.

TTheth, T be%ga I
Beriem ] g Loesn |

E——

Unfrozen e, 17, 18,5
ﬁza%eieﬁg i%s% 164;2 lgo?

?;%g@;ga 3,539 ¥ 5 1%;3‘

GeTalle 8.9

g
@

#

8.6 | £E.8

e

H “.}g‘s;{?s‘fo n gfhg . 235{3 ) giaiﬁ

Slow freeszing inereaaes the coagulable N.
(4) The Hfiecty of Freewlng vpon some of the exlractives

of ¥useole Tipsue.

Ae Lrestinine;

Crestinine waw dsteramined upon o watbey extraset of muscle

tissue which hs@ boen Lranted in the £9llowing @éﬁﬁ@?'



{1} Unfrozen,

(2) Uniresen incvbated fox £46 bhoure ei %?g

{(8) Frouen ' '

{4) Progen luoubsted for £4 hours atb ar®
about 10 grems of meterisl were used for ¢ach erxperiment, The
technione of irceging snd exbraetions were exsebly e feseribed
o Page

The zezulls sre swmerized in Table X211,

TLBELY XE1L.

Grepbinive in mg. per pram ¢f tiseng.
?ﬁfr@gﬁa o G hBE

Gulrozen ineabuted |« a 0f

ey

§3§‘€35‘§ﬁ o gg&%

Frozen inenbhated - 0,16

oS 3 A R T g3 i S L S

The orectinine detorniustion wae curried ont: by veing the

technigue desorihed by Gemeron for nee on blood,

B, lLegble Aceid:

4 dog wes wopestbetised ond pled {rom the hesrt. Slmllaey
maseles were rvemoved from esch of the hind legs, Treed sp fov ag
poegible from tendon sndé fatl, ané aplid lowgltuvdéivelly, The four
semples which were obteived wevs welphked inte glasy vessols and
coverctd with toluvene, Twe were frosen in an stmoophere 0f.10%,
piter which they wers thewed by szposure Lo room ﬁ%ﬁ?ﬁiﬁtﬁfée
One of these wse now luctbabted st 87°G. for two hours. Of the
tvo ssaples which were not frozen, ope wes Lnenbated for & hours

at £9%C. sud the other extraected lumetlately after welshing,



} . Unirozen |
)} Vnfrogen incubated
) Fyozen , \
} Frozen incubsted
Bxtraction war cayried out in the Lollowing menney,
The tiseue wae vlnced with 85 per coent ethyl sloohol st & tene
perature of ~B6%G, Phe minced muscle was then waeshed into s
flagk with BD ¢,c¢. 0f cooled 96 per cent sleohol snd left in en
ice chept for £4 heurs. The sleshol wes then filtered off und
evaporutbed on & water babhe fShe vresidue wes troewied with satb.
ursted wesonivm sulphsate to remove lipins snd proteins,. The
lagt tracee of slanhol were reamnved by £dding benzene, when the
low boilling terxtiary mizture sleohol-benseng-water culezly
boiled ofd. The precipituted liplns aud proteineswy were Tilbered
off through sehesbos, The filtrate and vashlogs were amude to &
7

known volume Ivom which aliquot marts were tacen for cstizmabion
of lactle seld,

Laotic neid wes é&%ff&%ﬁﬁé by the oxidation method of

, )
Frelamew Cobtonio and shaifex o The secarscy of thie methoed
pgonld not be esteblished slince neithesy oure lacietes or lacile
geld were availeble., Pelvruwinstbiony mude veon Berk,. V.4l
lactic scld which wes stated to coniain epproximately 66 pey cent
lactio seié, indloested that the reoulie obbtalped vere 14 anyibling
too bligh,
TaBkl Xx111
Bpe 01 Lecoble peid g&r wrem ol Tigsve,
B?’gﬁa fi%tfia %@ﬁﬁ

inivosen L L4 1o4 ; 1ot |
Unfrozen incubuated 0 4.7 o7 ¢

4,7
Prozen L 40 TS S 4.0
Frozen ingubsted = & -1y TN

g
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The glycogen coutent ni the muscles veed in the iactie

seid determinstion vwag exsnined. (5)
The methed nsed ig desoribed by Boylsué  sud consists

{6)

of variations on the procednre deseribed by Pilugen . laprove-

ments in bhe method have besn mude by %ﬁ%ﬁg.i?}
The revldne of the tisene inmssluoble in aleshol iz treated

for ¥ hours oh & wabter buth woth 0.8B c.es 00 per cent L0 for

gach pram of origlusl meteriel. Yhen cool the dlgest is dilvied
with veter to the extent of three btimes the volums of 2O usad.
Aloohol is now added upill the tolal volume le meven tlmse that

pf the originsl volvme of XO0H. after standing over nizhd tho
previpiteted glyvogen is filtered on a Soveh crueible and wall
woshed with 60 per cent sloohol. The glycogen snd ssbestos are
tronaforred to a el and digesteld on 2 waber bath with 2,2 poy
cent HC1 for § hours, The sslution is then filtaered znd made bo

& gnewn volume, alig@ot poxt of this sre Yuken for ths estimation
0f glucose, slages@ 1z dstermined by oxildution with exoezs slieline
Herrieyenide, the smcesy is v

| (8) (9}
Jensen  , issekuvtz snd Path

? gured lodometriscally, %ag@é@éﬁ gnd

Twenty-Tive g.6. 28 the ginzoze solution is hested for 16
minptes on & volling weter bath with 20 g.0. of = zolubtlion oope

Lelnivg 0,82 per cent X X¥elON), snd 2,12 per cent Hagtls. When

L&

ggoled 10 v.0, of & sslublon contuinlpg 7.8 per cend %o 89,,
26 per cent HeCl end & per cent 31, followed by 10 c.¢. of 2 por

cent CHL000H, are added. The liberated lodine i titreted with

g
H/100 HegB.0.o 4 blank is earxled onb on 20 s.e, 0f the ferrie



4 eysnlde solution without plueost, 1t pas FYound saszlier to obbtuln
sonsistent resulte i tho seid hydrolymete wew fivet peutvelized
with Hell 00y, solution, which provedure wog sdopted.
heoults are summorized in Teble XNIV.

5

e

TABLE XX
tg. of Glysogen esonitsinlug 96.2 per cent

(Qé gig ﬁa)g per gram of tlszeue.

Tettis Yathe
S B Hasn

a3

Unfzrozen : G B 0,468 0,49

ﬁﬁizaggﬁ iveubatad
a fﬁﬂf ﬁﬁ ﬁ? g Ge fo @a

Prozen 0,8 Q.8 0. 25

- Frozen iﬁﬁabﬁt@ﬁ )
2 ﬁ@gfﬁ at ? ‘§g _Qﬁ e éa‘

Phe work desorlibed muet be reparded se a prellimivary
gtudy of some of the changes whlch setur ia maacle tissae das
to freezlng eud of wethods by which thess chwnges o he foliowed.

1t be evident that the uze of usecondery capryl sloohol
in Yhe Yan Slyte smino aold sppurstus cauces verlstions in tha
ampuate 0f lnerts gew which sze evolved during o deterninetlon,
Hormel heptyl aloohol doew wnot heve thls efiect, The svolutlon
of the ilvert ges, which hes beaw shown Lo be nlbyegen, 1w greotast
in the carly sbages of the resclbion and texes plece i the ghsence
of wny “eubifosm® substenece. In the leler steges bhe amount of
gas avilved bevomes goustenb. Thixw wolnte to the negespliy of

discarding & sufficienb number of the eaily arope of gag 9 Ye
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& bhe upparebie for an wmle scld deterwiuation.

evolved before uein

the nitropen held lu wolution by bhe yesyeats lo of no #lgnlficence,

lapuritien guch ap forustes ow seld in ths seetic aeid may
be reasponelble for the e¢volution of nitrogen which thevretically
should not ocouxr ln the yoaction beiweep sceble meid azud o nltrlte.

Freeging does nod affect the rebe of Ergptic digestlion
of egy vlbumin to wny extent. From Greph I 4% will be geen bhut
the retes of dipestion sre preeticelly the same. Phis is vob gur-
priging elace Lhe proteln is E@ﬁ#@éllﬁl%?véﬁﬁ songeauently does
uot updergs the mechsulesl dswege whivh loeresses the contack o
the ég%%%fat% With the engywe, thet e celluler meterlal would
have %ﬁé%?géﬁ% during dreezing.

| Glowly fvozen musele proteinsg sre dlpested more ropldly

by trypeln then gulekly frosen proteins, the labier nesariy spprogche
lug the rete of Clgestion in unfrozen mussle protelins. PThat thie
ig due to @@éﬁaﬁigal Gemage coems llkely sivee spbtolysis does not
Vary in rate in non-Irozew and frozen probtelns. Thle s gndwn in
Teble XVIIL, 16.3 mg. of soludvle nltrogen spesaring 1 both the
frozen sud anfrozen tlssue which wes free Trom becierial sutivity.

The effect of freeslug wlove upon the weber solvhle
protelns le shown lo @edes X4 wnd XL, frow which it cun be ceen
thet there Ls veryl Little effeot upon the pon comgulable nitrsgen.
The cougrleble water woluble nlbropgen seens 19 be inercased By #low
fr@gﬁiﬁg, rapld freszing having vo influvence in Lis PEOdRCLIoN.
Forther luvestlpatlon of this would be of intereut,

Lwed of tlue prevented s wore bthorough ezaminsblon of the

efiect of fresezivg upon Lhe muwele extractives, Thies work i¢ In



¥
i
i
3

need of extenelon end verifieatlown hefore copelusions ¢an be dravn.
H1lth regard to bthe Isetio seld determivstions 16 waa
found that epecisl cere wep neceggary ln the remoevel of the aleohol
from the exbtracted lsetic seld, Whe addition of bengensg to the
smaoniom sulphate solution of the resldue fyom the sleoholieo extract
was only effcetlvs when were traces of aloohol were present. The
evaporabion of the aleohol exivsct upon the waler vsth vwee theree
fore gorried oub until po trace of aleohol conld be detevted by
pdonr. This provedure mlght be si-ended by losges of isctie selid
and Lo io need of laveetigetion. The effeet of wldehydes in the
aloohoel used ghouwld niso bBe spamived.

{

IR ;g A 3?% ¥

Segondary cepiyl sleokol Lg founé Yo cuvee & veristion
in bhe saount of inert gaw evolved duying bvlank determinsilions

carried out lp the Ven Sligke asmino aeld spperstop. Hormel heptyl

g.ﬁ..
%

sleohol does not have this effect.

The luert zzp iz shown To Ve nitrogen and itw eveluiien
wee fonnd to becowme constent sfter o Initisl pexind.

Impurities dn the scetlc weild uzed saye probebly reésponge

ible for & consliderable part of the nitropen evaivﬁde

gezlug does not affect the rete of tryptico
pf sgp slbamin bo any extent,
Blewly frozew musncle proteins sre more gniedly digested
by trypslp then sre rapidly fropen musele proteins, the luttey unore

nesyly spprosching the rute of digestion of unirsgen protelus,



§
q‘{ i
-
¥

saalysie e pob enbenced by fresgling
“lew freexing ioovesses the stount of eospulshle
wetoy soluble nibtyogen in the tlsene,
4 preliminsry evsminetion of the slfeet of Iressing ﬁg%ﬁ

gome of the sueele sxlrsotives la vegulred,

‘%éi% work wep vndeyteken in ap endesver to find s
ghemiael beels for the unpelatihillly of fTrozen To0d muterlal
with gpeoisal reference to fish, Binee 14 wee lmpoosible o
gbteie sufficient guantities of Tieh in which poed novitum
shenpes were nob well sdvenced, meat wes substitvited. The
remulte go far obteined do pot soenm bto shed mueh Light on the
§§§§Léﬁ§{g§$g§}%‘a%%%ig%ﬁ that othey Beane for ite solgtion

will bBave Lo be fpund.
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