


L.':Z/‘% Lo

BIOLOGICAL BOARD
OF CANADA

MANUSCRIPT REPORTS OF THE EXPERIMENTAL STATIONS

No. 50

Title

THE DISCOLORATION OF CANNED LOBSTER

Author

W. W, JOHNSTON

HALIFAX, 1931,



BIOIOGICAY BOARD OF CANADA
Experimental Stations

Hanusoript Reports of the

In 1925 Harrison and Hood (1) reached the conolusion
that the blackening of canned lobaters was of two different
typee, first chemiocsl and wecond bamteriolegioal, They belleved
that the former would asccount for 89 to 90% of espoliled processed
lobater and about 75% of the affected cans in the case of boiled

lobater,

About a year later Reed and Meleod (2) summarized their
findings in the following worde "The principel cause of discolora=
tion of ocanned lobster is éoaangasitian ef the lobster meat pre-
vious to sterilization of the gane® This conclusion was based
on the fact that the volatile lﬂlphﬂt from lobster muscle infeo-
ted with a certain type of baoteria isolated from lobster intee-
tine rose raridly %o a value which they found tc be necessary
before blackening could result, Acoordingly they recommended
to the lobster packers that a peried of not longer than four
hours should elapse between shelling and sterilization, The :
lobater packers, however, claim to have followed this recommenda=
tion carefully but nevertheless they found that blackening etill
oocourred ccoasionally, This led to the suggestion that possibly
some change affecting the discoloration of the muecle takes place
during the gradusnl loes of vitality of the lobster dut bafarl it

1a actually desad,

Cook (3) began an investigation of this qusstion during
the summsr of 1950 st the Figheries Experimental Station, He was
unsble o find any difference as regarde thefjuantity of esul phur
which conld be removed by steam distillation between live vigorous
lobsters and thoee, which having been kept on ics for some time,
were on the point of a&sth,

This report contains the Iinﬁiags obtained from a.atn&y
ef the quaat&nn erigiaaﬁly investigated by Cook, »
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The rAToEen mlphmﬁ progent in mmh we determined
by seration of 4 g, of sinoed wasole with 1 oo, of spnosnivated
hydroohloric seid and 5 vo, of water for 120 minntes and oollaoe
tim af %hn gae evolvad in 5 sinc soutate solution, The hydroe

de tranped in the sine sostats ean then determined by

G so, of 0,018, iodine, 1 oo, of concentrated hydvrochlew
‘ﬁa n&iﬂ and titration of the excess fodine with standard thipe
m&gmﬁm The sine scetute solution was prepared by dissolving

. of sine asetate, 10 g, of sodium sostate and 0,05 g, of
m ahloride in water and making the whole up %o s Jitre,

Te test %M mwumay el the mﬁ%ﬁﬂi some impure zmﬂ
sulphide wue ovepared by bubblisg hydrogen mmgﬁ %m' pagh =4
sGotate, ﬁnai the reenlting wwt% tate and deyd

was then ground Tinely, sporoximately o wErTe welg

the smount of hydvogen sulphide 1iberated from thie on tr&%ﬁ
with sold ans semation wae detersines in the manney mtnamt B
Table 1 shows the agreessnt obisined,

Bipesriment |lodine squivalent|Eaperiment|Iodine squivalent
mamber ef 1 smg, of sine| wmwmber |of 1 meg, of sine

1 1,30 ¢,6, 5 l.ie 0,0,
2 1.27 ¢.0, 6 1.32 6.0,
3 1,38 6,6, 7 1,29 ¢.0,
i 1.2 6,8, & 1.3 6,6,

By diveot titration 1 smg.of the sine sulphide prepa=
gation wes found to contaln 0,273 meg, of sulpar or to bave an
fodine squivalent of 1,29 ce, Hanoe 1%t 18 appsrent from the :
ahove table that srxgsmxiuulr 0,80 meg, of sulphur oan be detere
uim«a #ith an acouragy af asbout 3%,
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To dotersine whether lobster muscle had sny effeet on
the quaniity of bhydrogen sulphide whish eould be Yibersted by
sepation, approximately 4 mmg, of the sino sulphide sregavation,
80 on, of mter and & Tew drops of ospryl aloobel were sadded %o
% g, of minced musole, This wee then noldified #ith 1 oa, of
sonoentrated hydreohlorio nold and serated into $ine socetate,
After subtvsoting s blunk for the hydrogen sulphide sresent inm
lobster muscle, the following table shows the reocovery of auiphur

from the sine sulphide to be complete,

slodine eguivalent
of 1 meeg, of sing

- T L

Jedine eguivalent
of 1 mug, of aine
sulphide sxep,

1. 31 ﬁ. @.
1.3% €.0,

i,28 ¢.¢,
1&35 eoe«c
1,39 0.6,

By direot titration ths lodine equivalent of 1 emg,
of sine slphide wae found %o be 1,55 o0, Accordingly 1% &8
found that the presence of lobster susele does not interfere’
with ths complete respwsl of hydrogen sulphide by asration,

finoe the pH of raw lobster musgle desvrenses contisually
for the firet few bBours after killing, some method had %o be de-
vised te sveld thin ohange, Henos bafore taking s pH reading
the awsule sue dropped into bolling water for 10 minutes, then
resoved, minosd and % g, of the musels tremted with 25 eo, of
dietillad water, Thie was allowed to remain Yor 10 mimntes when
1% waa f1ltered andthe pH of the filtrate wae determined colori=
matrically using 011 caple's method,

The volatile bases ware detewsined by asration of the
minsed musole in the presence of o considersble exoess of »
#ium oxide, They were colleoted in approximately O,01N, seld
and sstimated by back titration with stundard slkali, The fele
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loviag table and socompanying grsph indioater that 60 to 90 mi
ars required for am;%m% Mmtmm of 511 wvolatile beses,

Tine rocuired for mws romaval csf ’&aug by semtien from

i £ 8, 0f Jobster »
?aﬂ%sﬁi of Mag, a§ nitrogen ?aﬁm& z@f Wmg, of nitrogen

%g &%ﬁi.
Qs #

6 o _ _
Fron m above table 1% iz seen that the resoval of the volatile

banes iz complete in sbout £C sinutes, In all experimental work,
bonever, serations #éﬂl run for a sinimus pericd of 90 mimutes,

1.84
1.6
1.&%

Iaflvencs of lobstar's consdtion on the awownt of wolatile sulphmy

In erder to stady the influsnoe of the lobeter's cob-
dition on the ssount of wolatile sulphur sressnt in the muscle
s musbsr of lobatere were purchased and held on lce for varying
perieds, After a definite perisd the tall from each wae removed,
minoed by passing through s wmest chopoer, snd § g, soidified with
1 se, of cuoncsntrated hydrechlorio aold, The muscle wmas then
sarsted inte s3ing woetate for £ boure nnd the hydrogen avlphide
determined by titration with fodine and sedlium thiommlphate,
Tuble & shows the results obtained in thie manner,

lebster | Paried |Velatile Tebatar Period | Yolantile

munber on ice |sulpbur per |nusber on ice | sulplmr per
; . o0 g, T)as : 100 g, flseh
1 & hre, 1.6 vmg, 6 2% nrs, 1.3 mog,
2 2.1 Z 28 @ 4 *
g o .8 * e » fzr,g bt
, o Q.8 @ g s » 5 8 o
5 2 0,15
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Prom the sbows tablie 5% 1o csbasrved that no ﬁ@&nﬁ
gifference in the seouwrd of welatile sulphur is foupnd betweun ‘ﬂu
\rmmn lvbaters snd tuene which baving besn kept on les for
varying pariods ware on the point of death, It is soncsimble,
war, thet olthough so hydzogen sulphide wes sotually ibarveted
iw w::mﬁm.; Goommt in the wusgle siEht have Bask
PHN ﬂ‘m B susplia : 4 m
26 altered that 1 i smounte of sulphur would be libarsted on
ETE mﬂis«ﬁﬁ% Te ftess thls mwﬁﬁ%&y B g, from the
P &um,. whioh were vaported on in Teble 4, were welghed
inte tubes and 25 oe, of m;ﬁﬁiﬁ watey addad t@ uﬂs, g
Yubes wore then cownsoted Yo sine ageisbs tubes snd the fm
gm in bolling water fer 1 heur, They ware thes cooled and
a8, of concenteated hydveahlovie soid added, sereted for & bours
m the | Mﬁ eulphide detersined in the sanner mﬂm&y ot b
he results thue obiained sre recorded in Table 5,

tobater | Pariod mg;ﬁgﬂa Lobater Paried ?s‘iﬂﬁstiib
| & hrs, 1.7 wng, 6 #% hes, (4 .
2 g = EQ; ? @3 . &1£ m
: o g6 * # iE » .55 :
‘ o * 0 9 E = 1.1 L
5 2h o G.a9

It #3817 be chesyved Trom ap exasinstion of the sbove
takle that in coeked lobater the smount of wolatide sulphur ie
net grester in the oaed of thowee which Bave bewn kept en loe
thun Trom quits vigovous lobsters, By comparison of Table 4
with Table 5, 4% #1111 alee Be seen that ¥Yhe wolatile enlplmr
fron ocoked susale i# net grestly in oxcees of that libarated
by the unssoked mest, Um sﬂmﬁs&y s the pH of this me?}.t
wha net taken but as it sse sinced lu ths uwasooked sfuts
since &t least one Bal? howr weuld elapse betwasn zmmi of
the tail Tyom the lobstsr snd belling, the pH would unselbtedly
be lese than 7 sad probebly sbeut 6,8, I, however, the pH
of the musalse had Lean shorve 7 shen 1t see bolled, av iz often
the gaee with lobebters ss %aken Trom the teaps, %‘ #ith those
whiah are held on foe Tor soma Sime, it ia mwmla thst much
greater awcunis of hyseogen oulphide would have besn liberated
slnge cvetin wshich 4o probably ihe sain soures of sulphuy
wm& m mueale fo guite sisble im nels, but is manf

sgonposed In 2lks)d =ith the Jibhemtion ﬁf free hyiver
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sulphide, Mnfortunutely tisme 41d not sersit of a careful ine
veptigation of thie gquention, : '

The hydrogen sulphide content of two Dadly diee
oolorsd and one normal oan was deteymined, The eap in

d eondition was packed by M, Ga)lsnt in Princs Bdward
Iglama, Jone 15, 1950 snd was oponed and exenined Awgwat 10,
19351, The disocloved osne were paoked by Cook and Hees at
the Pisoheries Esperimental S¢stion in Bususet, 1550, Unfore
funately the normal onm wae snamelled a0 thet a compurison
botesen this and the latter is not entirely jJustifiesd, JHowe
svar, no other can in good comiition and of comparabl '

; A ‘ L8 age
and paocked without this protestion was avsilabls, The hyire-
en sulphide ocontent end ths pH of the lokle from shoh can
8 recoyded in Table 6, '

mi A ) 5 l.g M, e ?.3
'&m%lg disoolored 1.5 ®

Table & indtontes that apmavently there is no more
hydrogen sulphide in osmne thet are badly discolored than in
parfectly norsal oans with s lower pH,

Since lobeters which were Guite active, 1ibarated
ne lses sulphur dlther in the raw or cooked condition than
those which were held for some time and would probably dlee
eolor on cunning, and einoe the wolatile sulphur from the
1ielted mmbar of cans whioh werse exsmined wse nc higher in
the gase of discolored than normsl lobeters, the conclusion
bas besn drasn that any oanned lcbster would discolor slowly

4f givan & pH sbove s certain definite sinimum, Fosd has
fixed this figure at approximately 6,2 =nd. the bigher the
pH the more guiokly would the lobstar heoowme discolorved,

is contention is suppovted by Tebls O and aleo by Table 7
whish showe the appearance pH of the plekle sand history of
the meat previcous to pseking of some csns put uwp by Oook
%xku during the sueser of 1930 and spensd in September,
]
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Histery of PH of |
lebstsr prise | Plckle
£o eanting

S

o

Moat iﬁ@mxmm Oaningd &t onoe £.95

&

3 Hent %;mmrw Same ns 2 ‘ £,8%
6 | Hest diecelored fobster kept on 1.6
XX : fae 3 bours
15 ¥sat falr | Boiled at onoe 6,70
XX west kept 12 hourse,
i1b Moat "ﬁ bad : Lobeter kept on TedH
XXX foe 12 hours
17 Heat disoclored Holled at ence 7.1
m ment kept 2% hours|
18 Mont normal Lobater dead 6.3

X before bolling
24 Meat very bad lobster kept on Tel
IXXX fos 36 hours

The nusbaer of X'e, appesring in the gclumm headad
sposarance of meat furnishes n rough index of the degrse of
visokening, Attention ia diveoted tc two faote, firet the
leust discolored sans had the lowest pH and also that the
lobster whioch wae dead before oanning and which is generally
 guppossd to discoloy very resdily was noraal in appearance,

This can be sttributed teo the fact that the lobater muat have
boon canned scon after dying se thst the laotie acld whioh is
rapldly produced aftar denth Bad not yet bemn neutralized by
the basie sredusts of autclyeis whioh do not socumlate &0
gulekly, Thue the pH of the muscle was deprsssed to a value
whore blsokening takes fl=ce only very slowly, It should
alme be observed that the cans from lobater whioh have baen
kept living on foe for varying periods had »H valves whioh
wgre hizher the longer the lobeters wers held, Thie point
will be consldered in greater detsil later,

If as i: suggested by our reeults there is suffiolent
wolatile sulphur in »1) lebsters to produce Plackening provided
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othey sondltiona sre saitable, why do lobheters mbioh have besn
held on loe for waryisg perieds dissolor mors readily than fredh
vigorous lodeters 7 ‘

Provided that sulficient fvon 12 always sresent in
sanned lobater, two other factors exerting great influence on
the discoloration are the gl of the medius and the sbundance of
hydirpgan sulphide, Sines the asount of hydrogen svlphide fs
aporezientely wiuel in soreal snd inaotive lobetere as well as

in normel and discolorsd cans (Tadle 6 and also table on pag

i‘&@ Magnmmaript Rmpﬁrﬁ-ﬁgﬁ %&‘@%ﬁfﬂ %ﬁnaa ?ﬁﬁm -

dedding factor im n matber of pH, By sdding swmonia (”1.2 )

to a known weight of lobeter musele¢ the ssount requived tu ralee

the pH of u guarter pound esn o 7.2 was csloulated se 1.8 oo,

Henoe im order to teet the valldity of the above hypethesis, 12
e onns of lobster were packed, & of whioh wers held

quartsy pouni o ;
as controls (1«%) and %o % of which wers sdded 1.8 oo, of 1,088
ammonds (9e12), Thess were prooessed st s temperature of 252
for %5 minutes, The remsining 4 csne (5-8) ware packed as
gontrels but ware Srocssesd for a peried of 180 simuten, The
appoaranes of the most sand the pH of the plokle on opening these
onns vhich were packsd Ssptaember £, 1931 snd examined Kovamber
Bs 1931 18 recorded iz the following table,

« & » B

Bihb $883 ®83d

4

-l
s
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. The mumber of X'a, appesring after ssoh nusber is &
rough indiontion of the degres of discoloration, sither on the
musale ftwelf or on the centainsy, One X denotes a normal can
without suy notiossble Blackening, 48 say be observed those
osns with the higher pH walues wers somewhst inferior to the
sentrole, although the difference in hydroren ion congentratien
batween controle and osne SelZ wers not nearly as great as had
baen sxpsoted, Desplte this foot, bowever and the Taot that
the pevied of ﬂnugo #ne only 2 sonths, pevoapitible differences
in the sppesrance of the musels were obeerved, It i1l be
neosseary, however, o resest this exjeriment a%t n higher pH
before say sbeeluts sonnlusion cas be dvswa,

In 1923 Barrison and Hood reported that hydrogen sule
phids was 1iberated ot o more or Jess uniforas vate for & peried
of two and one Balf howrs in the oass of lobster boiling in
water, In 19% Oook vrenohed the same conelusion by steusm dise
$illation of musals over prolonged pevicds, Accovdingly the .
lsnger s lobeter is sterilised the greater the smount of hydrep
aulphids one would expset %o have foresd snd aince the ohemionl
esuse of diesolorantion Is the formation of iron sulphide, it is
reamonable to supivse that the longer the lobeter is progessed
the greater will be the resulting siscoloration provided, of
gourse, that an exoacs of iren 1s srosent snd that the resotion
of the medium s suffisiently slkaline to permit the formation
of the firom sulphide, Henoe %o test thie theory cans 585 Table
£ wore processed at a temperature of sbout 242°F, for 1¥0 minutes,
The appearance of the meat and the pH of the sdekle on epening
ars resorded in Table €, The {lavour of these osna wae PurtioUe
Jarly poor snd the lesh was not nearly ase firm ae the controls,
It #1411 be obesrved that the pH of these ocans has rissn to 8
value almwost ne bigh ae those to which 1,8 oo, of 1,020 asuonis
had boesn added, snd this, coupled with the faet that suoh larger
amounts of hydrogen sulphide would Be Yiberasted by ths long steris
lisation, say agcount for the inersased disooloration of these
~ gans beiny quite obvicusly in o worse sondition than numbers

Gel?2 in sodte of 5 semewhat higher pH on the part of the latter,

_ : Table & =lthourd not conclusive would tend %o confirm
the suspliodon thet an slialine medion will result in discolorme
%ion but does not of 1tself socount for the faot that an inovessed
proporiion of oans are 4idonlorsd 17 dying or insotive lobsters
ara uasd, Harrison and Hood heve stated that the pH of lobetar
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susals may vary beiwee

 the lisite of 5,6 and 7,9 desending ¢
sheiher the lobater sas taken befers or gﬂw wltmg, Simi)
1t ens balisved that some obsours phyelclogioal chance ﬂiﬁg&%

‘onour during the gradus) loss of vitslity of the 1obster which
woulad result in an inoressed slkallnity of the musele and
m&%ﬁmﬂy in sn inoresmed susceptibility %o Pinckening,

Tain fiﬁ%&%iﬁﬂ ses iovestiosted Trom & platistioel
m&m of vigw, A nwsher of Jobaters cenerally & were sither

trapped or mrshased, ¥ of whioh weve boiled ismedintely, 2 of
widoh wers heli for sbout 2% howre on lee snd the remainder for
s somswhat lgnger period, The B of the suscle was detersined
By ne the lobster Tor 5 simetes, sinoing and sllowing the

boiling

mesle to stend in Aeti) ed water for 15 simutes, then
filtering snd detersining ths pB of the Tiltwate m&w&%&ﬁrim&h
Table § resorde the pH walues of lobetere m@%mwzy af toy
proouring snd after wvarvine paricds on fee, Az w11l be obeerved
saveral lote of lobeters wors purehsesd from sholesn)ars and the
Bistory of thess prior o reselving thew in the laborstory s
not known, It is poseible, bowever, that the pH of these
partioular lobaters was wmmlsm loney Inet Mtw trapping M
"ﬁm were whan suasised,

PR after 2b pH after % 7

(3) 7.4%
.;%vemaw 2} W e
rehama

finoe the sbove table iz the record of statiatioal
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sxperiments wshere the nawber of lobeters exssined =as »ather
Iimited, one wicht not be justified in drawing the conciusion
that the pH of suscle rises during the loss of vitality yet
the figures reported would lend supsori to this sugnestion,
Thie hvpetheais 12 slme supperted v TablTe 7 where the pH of
the piokles from lobsters whioh were sanned by Conk and Hoss
aftar helding for warious periods on ise is revorded,
Aovordingly 4t sypesre that the greanter unumber of discolored
gene whish roeult frow procsseing nonesotive but living
1obeters nizht be acocunted for on the grounde of an inoveassd

0 It the pH of inuotive lobsters incresses sz has
besn indioated by Table 9, tse poasidble sachanisms smong
ethare wight soocunt for %hie result, Thers meay be an
inorease in the wvolatile buses owming to eome fors of sutolyasis
durine the gradunl lees of vitality of the lobster or there
say Bave been a decrenge in the awount of lsotio sels in the
suzele, The latter of thess assunptione sppears to be the
sore probable in view of the faet that during exerelise aon~
sldersble yusntities of luotic aeld sake Shelr appearsnos An
the susole snd sgein dieappesr during Yest., Accovdingly,
sinee s lobster 1iving under natural conditicns moves about
gonsidevably 1te suscles might conoeivably have o much higher
lnotic seld sontent than one whioh bad besn placed on loe and
tamaing perfectiy otill, Unfortwmiely time d4ld 80t permit
of sn experimental verifioation of this sssusption; evidence
is avallsble, bowever, in TaBlelD %o show that the former of
the weohaniems wgm%aﬁ will net account for any incresse in
the pH of sueels from an inmotive lobster, The following
table showe the volatile bases liberated by lots %, § and 6,

 the ol of whish are recorded in Mble 9,

f 30 BT

b3 2 £
o

1

g, vol, ¥ .

Hmg, vol, X, :
par g, amgeh :

sef g, wuso

4l
]

0,213
8,110
6,115

own e |

The 1ot nushber and lobeter nusber refar %o the same
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lobsters whose pH valuee are recorded in Table 9, It is svident
fyom s ocomparison of Table § with Tebls 10 that mo correlation
san be sstadlished betwsen the pH of the muscle and the asount of
volntile base 1iberated by that susele, Accordingly any -
inorenss in pH of musele which resulte from prolonged tenure on
ioe must be sttributed to soms cause other than the development
of volatils base snd soselibly o the dissvpesyance of lsetie
seid from the insotive musocls,

3 number of cuns of nores) snd diseelered lobster were
axamined with the ebjeoet in vies of atisepiing to correlate the
sppenvance of the osnned musols sith the smount of wvolatile base
present, The first series dwseined were packed a% Polnt Dn
Ohene in ensmelled cane on Awgust 28, 1930, end epened fsptesber
16, 1951, The mest in al] oane of this nevies was in good
aondition snd the pH of the sdckle below 7,0, The second seriss
sxamined were paoked in lain ¢ans by Ceok and Hess during the
gummar of 1930 and opened in Ssptesber, 1931, The pH of the
plokle, sppearance of ths meat and history of these lobaters are
shown in Tble T,

San | | pH of (Mmg, of vol, | Oan pH of Mag, of wvol,
plokle |H, peT K, of plekle B, per g, of

é“n% @,31& 2 (pE ne 0, 905
; @,3%  dndianted
. 35 O, 3358 3 |in Table 7 ¢, 74

g H0
=
AFH
L

_ From the sbove table 1% is evident that Servies 2
whioh wae for the most jart discelorsd, iiberated conside.
Fable mors wolatile base than Seriss 1 whioh was guite normal,
Howevey, ae Seriss 1 wan jacked in smamellsd oans and as the
pHl of these cans was such lower than Series 2 and sines hoth
Saries wers srobably net processed st the same temperature for



The Discsloration of Canned lobeters =

m; pame period, 1%t ia doubtful Af this compuricon is of any

. plendficanes, Comparing the ssns of sSeries 2 with one

umm 1% §s apparont that no serrelstion esn be drsws :
betwoen tha aopsarance of the flesh ae xmgm in Thvle 7 w4
the ssount of MM Tiberated,

2,

e

Te

g‘

Aotive mm:ﬂwa and :{aﬁ»atams smm have beosome insotive
tmt' ueh warving pericds on foe were szasdned both before
4 after cooking for volatile swliphur, lo mwemm

; mm by demonstrated betwesn loos of vitality and the

quantity of volatile sulphuy preseat in the musols, This
sonfirss ths CTindines of Oook,

A limited nusber of normal snd disoslered gans ware
exmmingd for wwilatile svlphwry, Yo sorrslation could be
#8tablished between the wﬁtmx of the sent and the
guantity of volatile sul phur found,

The pll of s number of norms)l and discelersd onns was
deternined, It wus found s a general rule that the soTe
Mehly dlsoolored cane had the higher pH,

& nusber of sorsal snd discoloved caunsd were quuntitstively
sxamined for volatile bases, fAe n ruls it wee found thad
the disgelered oans had sabout twioe as much volstile base
a8 the normal omns, However, for ressons given in the
gontext 1t {» dowbtivd H this oomparison is of such sig-
uifim,

The effect of srtificislly incressing the pH of muscle

prior to sterilisaticn was detemsined, This experiment
wae net decisive bet indisated an mzﬁzinm affeot in o0
fay = the sppearsncs of thes meat was sencerned,

The offeat of prolonged sterilisation was found to be
dms&%ﬂy injthrious both %o the flaveour and %o the

pasrancs of the meat, The pH of thees cans was con
ai;ztsa:ﬁly higher than the controls, owing te hydrelysie
produced by the long sterilisation,

The resulte obtained fros p stetietioal axperiment oarriasd
out olth a limited nusber of lobsters supmest that the pH
af tha Tlesh insreanses when the lobeter ia ;mmﬁw,

¥o increase in the velatile bases was chasrved witen the
lchatars wers held on 102 and aceordingly 1% i sugpested
without any experimental verifiontion, howaver, that the
inorease in pH may arise from a dieasvenvance of laetio
aglid from the musele of the resting lobster,
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In songlusion 1t suet be strasted that before summariss
5 mﬁ T oan be definitely accepted these experimsntes must be

sinoe the esperiment on whish No, 4 wae Dused was not
satd ﬁwﬁa gwing to the faot that the final pH éixtwm
betwonn ﬁhﬁ Wﬂnw and ocontrel was net sufficien “{ groat,
On the other hand sumsnry Ho, 7 is based on & statisti
sxperimont snd as such is inesoure unlees confireed with s much
lazger punber of lobeters snd preferably 1cbeters whioh have
besn taken from the coean so that their history fyrom the
s&! teapping ie known, It leo further ewrgested thst the
dats m&ng in Table 11, be rechocked under more oarefully
aoutrell ed oonditiona, that iz, lobaters sufficient to psck
m%mwnshﬁam% one bBalf of which would be
canned at onoe, and the second half sfter s period of sey 36
hours on foe ba!mg enretul te procses both series at the ssme
tenperntare ?m axnotly the sseme perigde, Then after s peried
of from 6w9 monthe storage boih sets should be exasined with
referonce %o the appearsase, PH of the plokle, and volatile :
baesae, thus attespting to establish or dieprove any correlation
between spponranoe of the sueole snd the extant of bydrolysis,

i, Herrison & Hupd - m;amatiﬁm of tm mmx Society

3. Oeok - Mapusoript Report ¥o, 28 Pisheries
Expepimental Station, Wulifax, N, 2,





