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A CHEMICAL STUDY OF TEE OIL OF SALMON IN COLD STORAGE.

The investigation to be reported in this manuscript is one wiich
was undertaken in connection with the general siudy of the chnages
which occur in fish when stored for short and long periods in cold
storage. , It is of & preliminary char.acter only.

Certain visible evidences of chemical chungc make themselves
apparent on fatty fish vwhich are kept for any lengti of time in a
frozen condition. The most common phenomenon is tac appearance of
a reddish-brown exudation known to the trade as "rust" and commonl§
ascribed to the oxidation of the oil of the fish. This "rusiing"
of stored fish is a source of continual loss to tiec trade. It was
with particular refercnce to this condition, that the chemical ex-
amination of the oils of several salmon, storcd under difforent cong

ditions and for varying lengths of time, was carried gut.
1 2

The work of Smith and of Pecrlzweig and Geis °~ showed that
the faets of the fish that they examined (fluke and flounder) under-
went no hydrolysis even whén stored for a period of two ye;rs.
Clark and Almy(S)reported on the chemical composition of some

fact

twenty fresh fish on different species. The most strikin

{0

about their analyses of the oils of these fish was that tlhey founc
tiie acid value to be a guantity verying inversely as the oil con-
tent of the fish. Forinstance, they found the acid value of fresh

bonita to be 28.6 and that of Spanish muckercl Z.G.



In this regard, they say, "This seeuns to point to the presence, in
lie tissues of fish in ¢ more or less constant proportion, regord-
less, of the fat content, of an acid substance soluble in the fal
solvent, or carried out withh the fat". It might be staled at once,
that no such values have been obtained f§r fresh fish during the
present investigation. Clark and Almy(4 also reported a chemical
study of the composition of fish storcd for short und long periods
in the frozen condition. In regard to the changes of tae oil of
the weakfish and of the bluefish (with which thicy worked), they
concluded that the wcid values of thwe sunples increased and tie. i-
odine sarniples dcercased with the lengili of time in storage. They
again found uigh aeid vilucs for the fresia samples. Their data
showed that thicre wus considerable variation in tie oils of the
different fish of tiic same species. One specimen showed a higher
iodine value after being in scor.age for ten wonths than that of a
fresh speciment. In the case of tue Lluefish examincd, fish that
were in storage for four, five, elght, twelve unu sixteen months

respectively all had higzher iodine values than one of the two

(@]

fresh specimen cxamined. It seems to tiie present writer that no

-5 e

definite conclusions can be drawn from the anulysis of so few I

1sh,
in view of the great variation which occurs in the character of the
oils of fish of the same specics.

In the present investigation, salmon verec used. Wwith one éex-

ception, they were all of the genus Oncoriyncims, tie exception be-

ing some steelhtad trout which belong to thie clousely related genus

3

Salmo. The salmon used verc as follows: redspring, Oncoriaynchus

tschawytscha, coloe, Oncorhynchus kisutceh, chwa Oncorynchus ketg,

humpback, Oncorkgnchus gorbuscha; the steelhead trout examined wus

the Salmo gairdneris



Preparation of the samples ol oil.

bach fish was skinned and the duark muscle removed from the
great piﬁk muscle. The oil was extractced from the greut pink
muscle separatcly from that of the skin and derk muscle. The ex-
traction was carried out by cooking the finely chopped-up material
at a pressure of fifteen pounds for about fifteen minutes and then
immedictely pressing the hot mass in a Carver hydraulic press at a
pressure of from three to four thousand pounds. The resulting mix-
ture was allcwed %o separatc and the oil sgimmed off; the latter
was then dehydrated with anhiydrous sodium sulphate and filtered.

Methods of arnalysis.

From the »reliminary investigation in which a sample of salmon
oil was oxidized slowly by means of a current of air, it was found
that the iodine value, the saponification value, refractive index
and the nercentage of ether-insoluble brdmirated glycerides were
changed to the greatest extent and it was tius possible to follow
very closely tae gradual oxidation of the oil. The determination
of the inscluble btrominated glycerides was only made in the fish ex-
amined at the commencement of the work (Experiment 1). To determi
very slight oxidations, the insoluble bromides were not found re-
liable. With the brominating reagents tried in this invescigation,
it was not possible to control the bromination with sufficient ac-
curacy to be of any value in detecting small chonges in the degree

of unsaturation.



However in Experiment 1, whefe)this determination was made, the
method cf Bailey and Johnson  was followed.

The iadine values, saponification walues and refractive

indices weire cete nad according tc the metnods suggested by the

Committoe on e Uxamination of VYils, Fits and waxes of the Amer-

7

ican Chemical Society. The methced usod fcr determining toe acid
(6)
value was Davics mecdilication, using &iker ond aneutral barium

(5a5!

The reir “cu¢vc;muLces were delternmined with a Bausch &

2
35" €

efraccometer with prisms maintaince at 2E Centigrade.

chloride.

Lonmk
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CAPERIMENT 1.

h taie exoeriment fish werce chosen at random from the sieor-
age roows of the Conadian Fish ana Cold Stornge abt Prince Rupert.
The objact was U6 zet samples of fish in alt stages from the striat-
¥y frazi. irazer %o Lne hadly rustoa conditisn. As it wus necessayy
now¢ sanpies that were avoilavle, 1t was not possible %o
optain ¢ cigprete get o1 Iresk to 1vsied flsh on une specie. The

A3lstosy i tuese fisa other than <he lingin of time in cold storage

] L £ s e S i W e o A ae 2 - oF -y, A o~y e - Lo
and choe face Lout ey weve aly frozen in @ ghary Treezer, was Nov
o IR i E o - = K= K3 2 & 3 2 bOX s o R o = e
Imcwn Tne conldicica i the fish at the time of sampling, was notead

4

&N tae pw. scuple: o il were extracted Iren Bulh specimen% in thz
manner alreudy ~utiined. The acid value, iaodine walue, inscluble
Yremides and saponification viive were aenelained for the rmajority
of these samples. In one case (Number 15/8,, nov cacugh oil was

obtained for conmplete analyels, dihe refructometer war evailLapie

enly at the end of tiie exnerimont.
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Ezch samplc of oil was tested for the presence of organic peroxides
with alcoholic potassium iodide and starch but ncgative results werc

obtained in each case. Thz biochemical reaction of Vintilescu znd
’ ry
]

Popescu also gave negative results. The results of the analysis
of this lot of figy are given in Table 1.

EXPERIMENT 2.

In this experiment fresh redspring sulmon werc used. Three
of these fish were analysed whilst they were in the Iresh condition.
One of the three was fresh frozen, the otler two simply being chilled
The remeinder of the fish used in this experiment were air frozen
in a sharp freezer at*EOO Fahrenheit. One hzlf of them were
.glazed, the other half left unglazed. They were placed in four ccld
storage rooms of the Canadian Fish and Cold Storage Company, euch
room being kept at a different temperaturc and having a different
rate of tocmperature change. In each of these four rooms, both

1

glazed and unglzzed samples were stored. The semples were analysec
for the most part, after scven and twelve montns respectively. 1In
one case where the fish were kept in a sharp freezer, they were a-
nalysed at the cnd of three, six and twelve montils respectively.
The temperatnurc of these four rooms werc recorded euch six hours
for the whole twelve months. From this datu, the degree of temper-
ature fluctuaticn was calculated. The lowest and highest temperaturs
of stipage has also becn included. The results oif the analysis Qf
this set of fish will be found recorded in Table II. In this ex-
periment the acid valiues, lodine values and sazponificution values
only have been determined. Fach socmple wuas tested fo¢» traces of

peroxides by the tvo methods mentioned previously and in each cuse,

negative results were obtained.
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Out of Zorty-four samples examined, iorty specimeun showed o
higher acid value of the oil from the pirk muscle than that of tho
211l from %tas ckin ond dark muscle. Of the other four, threc of the
samples werc Iroia humpback salmon vhich contoin very little oil.
The pinlm muscle of samplé 18/8 was éivided into two portions, the
first being that purt of the musclie Lv.ng witliin one inch of the
backbone anc the second the remaiﬁder of tae pink muscle from -one

&ndl
inch .of the backbone to the dark muscle sxin. The acid value of

the skin and darl: ruscle o0il, outside pink puscle and inside pink
muscle oil were 8.82, 15.98 snd 14.88 respoctively. A similar di-
vision was mofe in sample 12/8 “hen 8.77, 1084 uand 14.28 were the
aeid values waich werc obtuined from *lLe dark mmscle and skin oil,
nter pink muscle and imner . pink muscle dile rfegpectively. A 1 2
therefor> apparent thet tie hydrolyslis of the oil proceeds more
rajyidly ar thae intericr of the [isn _ban i* dieg fow.rds the oul-
3il9.

There seeng te b2 ro cloar-cutn relriioasuip hetween the degri
of hydroiysis znd tue teupera.ure «i whnzh tne samples were stored,
the apoani og terparctare flactvation o> the glazad or unglazed co
Gltdom oi ton Tigh. vE3 general, the leoaper o fisais-in gtorage Tt

higher the ..0c3id value, Wwi su mony exce.tions cceur that it is
grite aviieas thav the zeles at waich c¢he it hydrolyzoes iz differ-

o

eat fish stored wiacr irilur conditions miguv be totaaly dilrereat,

-

k34 3 SEpS % =1 b o 130G £ A o S QSS £ 55 N Bl v y : - e AL s
Fnether or not the Ldseery of a Jisk fron the tige that 1% 15 eaiight

o .

)

to ‘the time that 1L is i'rozeu has cny 'iel on t.e subsequent rate
ni tne hydrolysis of e oll is a prodles chet 15 now being worked

on.



In the case of fish stored in the differcnt gases, those
kent in ammonia gave by far the lowest acid values. Apparently
the ammonia haod penetrated the flesh of the fish, neutralizing
tae fatty acids. These samples were also the most rusted of the

scries.  In this regard, it is interesting to note the results of
some experiments now being wvarried ocut. Whilst determining the

oxygen uptake of some salmon oil, it beceme nccessary in one case
to keep the atmosphere above the oil strongly ammoniacal. It was
found that the oils kept in such an atmosphere turned a rusty
brown colour. Whether or not there is any connection between the
two phenonani., has not yet been decided.

The statement tiat tie amount of rusting can be estimated by
determining the acid valuve of the . oil was not substantiated in the
oresent wock. Tor exauple, camples 3/8 and 4/8 had acid values of

.7, 40.1 cnd 3.38, 4.25 respectively, yet the two fish vere
sqrally rusted. In many cases fish thati had noc shown any signs
of rusdting had higher acid values than thosc in which rusting had
ncen very marked.

Net a gregt deal of infermation could be obtained from the
.0dine ‘values. There was so much variation between fish of the scu.

el

srecie that it wus difficult to draw acny conclusicns from values
obtained from different specimens even tihough they were stored uncer
»dentical cenditions. In general, the degree of unsaivration of
the oil from tis inncr pink muscle secmed %o be highor than that of
the oil from the darik muscle and skin. This was true of fresh as
well as stored fisa «c¢ that oxidation during storage could not be

the controlling factor.



That the oil of fish in cold storage unuergo’ “percecptible oxidation
is neither proven nor disproven by the duta prescnted here. Cer-
tainly, when one considers how qu:ckly the oil oxidizes when a
sample is exposed to the air and how eusily this oxidation can be
detected by the fall in iodine value or by sensitive peroxide
tests, it is surprising that the iodine valuc of the oils from fish
that have been stored for a long period do not shovw a more definite
decrease. It is even morc remarkable that not a single sample

gave a positive test for a peroxide.

No rancidity was noted in any samples. Even the samples of
0il which had the highest acid value and which came from some of
the worst-looking fish werz not rarncid when judged orgenoleptically.
Since rancidity is caused in part by oxidation and since there is
no chemical test at present mere sensitive in detceting rancidity
than the organs or tastec anu smell, it must be concluded that the
oxidation which teook place in thc oils of thwese fish during storzge
must have been very slight. The writer has cbtained some evidence
that the oils from certain stored fish hove very short inductio

periods when subjected to oxygen absonrprion tests. These oils
did not give any reaction when tested for perocxides. The inductic
period is not lengthened by subjectinz the il to vacuum treatm:s
and it nust be concluded that the oxyzen abserbed is in the "mod
ide" condition. This phase of the preblem is now under investi-
gation.

The saponification yalues ond refructive indices of the oils
also corroborated the evidence that (itlle oxiduticn had taken

place.



Samples of fresh oil when cxposed to the cir of the laboratory fc¢:
three or four days, sometimes show w«n increase of the suaponificati
value from the normal valuc of about 180 to a value of 200 and ove:
whilst refractive indices increase tieir valuc in the same length
of time from 8 to 15 units in the fourth decimal place. No such
abnormal values were found for any of the c¢ils examined.

Whilst the results described in this puper are not in them-
selves conclusive, they indicate very cloarly along what lines
further investigation should pfoceed. The following points should
be investigated further. (1) Is the unsaturated character of the
0il of fish of the same specie a function oif the age, spawning
stage, or type of food of the salmon. (2) How do. * the methods
of handling the fish from the time thot it is placed in cold stor-
age affect its subsequent keeping qualities whilst in cold storage.
(3) Are the keeping gqualities of a fish dependent upon its oil
content. These problems are now being workea on and it is hoped

report on the progress in due time.



uNOTE.

Since the above manuscript was written the auvthor has had
further opportunity ol examining the oils from the pink and dark
muscle of fresh Red Spiring Salmon.In no case was & specimen more
than six hours out of the water before the o0il was removed from the
flesh.The results of the analyses of these oils are given in Table 4.

It will be noted that in the majority of cascs the iodine value
of the pink muscle oil is lower than that of thc dark muscle oil.The
»efractive indices are also lower for the pink muscle oil than for the
dark muscle oil.No great variations are shown for the saponificaticn

values.The acid values are all nil,again in contra-distinction to the

results of Clarke and Alny.
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Fish Acid Ioc¢ine Sap nef.
Value Valw Value Ind.

TP 0 160.8 196, 1.4691
1D 0 112,8 196.1 1.4705
2P 0 98.5 196.8 1.4688
2D 0 110.0 194 .4 1.4703
32 0 119 .3 192..6 1.4716
3D 0 118.4 195.5 1.4723
4P 0 124.1 194 .4 1.4719
4D ) 132.5 196.0 1.4229
5P 0 no oil no oil 1.469i
5D 0 lo4.5 no oil 1.4696
9P 0 104.6 no oil 1.4701
9D 0 113.8 154.8 1.4708
18P 0 105.5 no oil 1.4700
12D 0 118.3 193.8 1.4713
113 0 133.3 192.9 1.4693
11D 0 124 .2 193 .4 1.4707
13D 0 s o A | 5 el ¢ 1.4780
13D 0 328.7 1831 1.4719
16P 0 91.8 no oil 1.4696
16D 0 111.4 no oil 1.4690.



3f. No. ' Deseription ! Time '  Condition at ' Source + Description : P e o
'  of Fish ' in Storage' End of Storeg@® ' T“of 0il i of 0il ' Acid - ' lodine ' Imsol. ' BSap. Rexzof%&cx:
' ' ! P ' Reisive | ¥alue 'Brom@ges' Value ' @ 25Y C.
1 2 T t ' 1 1 1 1 1 1 -
' [} - r - r reE—. — ' o = = =5 = Seen=t B e P e o
Cohoes d ! ' r ' 1
[~ = 4 - p i} T ¥ e ~ . F T i3
& A/8 | Tresh Frozen, 2 weeks , Excellent , Pink Musele' Clear light red. PR gso g e 518 ' 1896
5 B/8 | ; , , Dark ¥nscle' Clear light §eliow- ' ©0.91 ' 162.9 ' .4:che ' 131.2°¢ :
.'.'...'....".‘.....‘ < ¢ 5 C % ® & ¢ s © 0w ® © &6 20 O 0 O 8 ° 80 &8 OO0 ‘.and.skin..I’.‘iShTBrown.... e © ¢ o '.. o r ' ’ = ! - 3
] S ’ i ’_‘.‘ - % ; ° e e f e .Io.....-o..l'non.cotﬂohf\.o‘('.:.’ TR ey = e
3 £/8 , Clazed Evis-,6 2 years Badly "rusted®™, , Pink ilmscle’' Red, semi-solld at ' 79.7 ' 18%.8 ' a7.5 ! ; :
, cerated : ! not badly shrunks " room temp, i i ¥ ; .
en, unmarkstable : y : 4 : !
1 1 ! s T dl . Y . . s
3 Bfg : : ¢y Dark huscle: Red, depositing o R T SRS R D RS
. . )
y : il and skin  crystalline ppt. : : : : :
1 i
:.,..G...’..-"-.‘Q:j.'.-. 'L'--f'....r*."......."..I......"'.....'..ﬂ,’.—.G..I...'....l.l.ﬂ‘.‘..........Q....8'.0'.....00..,..“"f c < v y -}
4 4/8 | Glazed BEvis-, Not jknown' - .Badly rusted. Un~ Pink Muscle: ILight red, clear li-: DeEo N gery ' 4cl  ? iBg.e t -
, cerated : , marketable. ¥ . quid. : ! : % :
4 B/e | : . 1 Dark Iuscle, Yellow-brown ligaid., 4.25 ' 175.4 ' 52.4 ' 194.8 !
3 1 T 1 T i
: . . v and skin . ' y
4 1 T
.I....."i..ﬂ...’;.:.‘ '..D.‘l.‘.Iﬁﬁ..lﬁll‘...."-.'q.l:.'.......;........'Q....'..‘..Q'.....l...,‘l...l.....'..ﬂ"..0‘....0......'65;(
7 A/8 | Glazed Evis- K 2 years , Badly rusted, , Pink Musele Deep pink Solfd @ ' 74.4 ' 170.6 ' 42,1 ' 185.6 ' ;
. cerated. " , shrunken, and un- . 230 €, 3 % ' v ’ 7
" : , marketable. ' il 4 i ' s : :
i L . + Dark Ifuscle Yellow brown 1iquid,; 48,1 : FeLgd - az ' 186,.9 " !
" : 3 ‘ , depositing ckystels.’ . : : f ’
.l'..l.Q'.:‘oA...oll.C.ﬁ!..........w..u..o....'..lotiqotnlQ..l..u.'.'.‘.ld.o..-.‘.b..hv\"‘;..000’..‘...OIlo.t:.0‘oonlc}....-OIIeaolooccg,n(.,
Skum Salmon ' A P : ' '
b e e f N e s 1 4 %
8 A/8 , Glazed Bvis-, 1 year , Good conéition, . Inner Fink X Pink Liguid ; 14.88 ' ; : :
, cerated. ) , no sign of rusts; luscle. ‘ : y x : :
8 B/8 ; ; Ing Outer Pink = Pink Liguid 13.98 ° : " ; *
’ ; » Muscle ' ' 3 ) : !
8 c/8 ! ' + Dark Muscle' Pink Liquid ' ' b : )
; d y and Skin L ! J ' ' ;
1 1 i

OB SN R B LTSI RNestNdRtessvsOeDEsrstertecntsosphassetiRholeo o sdse @@ ssses eoed e s vine

#9062 00 6e0° e e e P00 80906000800 0c00 w00

.--,--o:.-loco.#,o-a




'able No. I continued.

. No.' Description ! Time ' Condition at '  Source v Description ' J J & : '
! of Fish ' in Storage’ End of Storage: ' of 0i ; of Cil Bianid . ‘' Iodine ' Insol.f' Sap. ' Ref, Indext
! ' ' ! ! ' Value ' Value ' Bromidesg' Value ' & 25 C. !
T V- T T T T i e B T 1
! Steelheads ° ; ’ ¥ : t1 A6 00 : o140
9 4/8'" Glazed Evis-' At least 1' Badly rusted, Wn- ' Fink Muscle' Yellowish-brown ' 10.63" . 56.8 8 : L
cerated. ' year ' marketable. i : 4 g tE 1 - \
9 B/8? Y : ' Dark Iluscle' Yellowish-brown ! ghaat  149.4 -} 54,5 Y Lwaoe .
1 1 1 8 YClear 1 T 1 T 1 1
S bn AT IR RRRR CEE PR (PO e RS, GRS W aepgees (8 I PRFSURRPRMPAIERER- Lten a0 2 T L B R L TR O DU S AR (50PN, SR S
1 1 1 3 T T T T i T ¥ 3
0 A/S: Glazed Evis-' At least 1' Badly rusted, un- ' Pink luscle' Yellop-pink ™ MU 157 B8.00 194.0 ' 1.4782 1
cerated ' year ' marketable. t 3 ; ! x i - L
0 B/8' ! ! ' Dark Muscle' Yellow-brown" ST 34800 22.8[1 V. 1.4%84
; 1 1 T and Skin 1 1 'l‘ T 4 T
S D TR A SRSt SRRI PP . N ESRRNDR IR eRp g ICRRE AT s . B o T L TR T D TR 5 SR S S S S
o .&.i"Eed Sorings T T 1 T 1 T T 1 1 '
A/9 '"Glzzed Evis-' 4 months ' Good condition, ' Pink Muscle' Red,fairly cloudy' BD27 94.3 11.23 JEG.8 * 1,5685 §
' cerated ! ' Glaze 0.K. . y ’ : ’ y ’ ¥
B/8 ' ' No rusting ' Dark lMuscle' ’ ; ' & - :
: : i ' and Skin ' Yellow-pirk @l ear’ 4.18" A 4T 7.5@ 080 .8 *. M. ATEL ’
BTG PRI ST WP DA DS P, © (SELERRERIGRIM R T A R R SR L L R T L SO SR - < S A R
TH ey i 1 My S ey $b 1 85 S T 1 1 1 1 1
A/9 ' Ulozed Evis-' 4 months ' Good conditicn. ' Pink Fuscle' Red depositing : P05y 9655, ! 2 08 B20.3 * ~ 14718 :
' gerated ! ' Glaze O0.K. Slighkt ° ' erystals. : : ! ‘ a :
1 1 1 signs of I’UASJCiI]g ol 1 X 1 1 1 1 ' -
d 4 ' near oval fin i J ? . ! 4 ' ¥
B/9 ! 4 ' ' Dark Muscle' Yellow pink, de- ' 4,547 9846 7 f 188.6 ¥ L.4716
’ p 1 ' and Skin ! positing crystats'’ : : ; ! 3
-.o...‘oo-o.oooooo-o-occ:.-oog.nq‘-ooo-oucoun.a.o.oo.--‘-ooouoo.o-.-o'oo-e----.-oooco-en.'.-nn.u-a‘.o.o.o-oo,e-.-ocoua&o.coo--o‘!-eu-noe.aaen?
1 T 1 1 1 1 v 1 1 . 1
AJ9 ' Glazed Evis-' 4 months ' Good condition, ' Pink Muscle' Red, cioudy MHakB.6RY, 188.5 1 217 150.8 ' 1.4%30 3
' cerated ' ! Glaze 0.K. s 8O ! ¥ 1 1 1 1 1 |
' ! ' signs of rusting} ' Z ; 3 ) i y :
B/9 ' (lgzed Evis-! ! ' Dark Muscle' Yeloow-pink de- ! Bled8d VIS .6 " 28.4 0 190.8 ' 14751 :
¥ b aie koA ' 1 ' and Skin Y positing nystaIS: : : ‘: : :
% o-e.eo.eooeaono-n.--.ceae.na.-on-una«-nao'aueo'xu-ooouoce-.-ooe+ccaaono-uecoucaoooe»eu
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T
No." Description ! Time '"Temp. of Storage'Degree Temp.' Condition of Fish ¥ .+ Source 'ippearasece ' | inalysis of 0il
! of Fish 'in Stuve . -e'Towest Highest'. ¢luctuation' at E.f of Storage ¥ 2. .0f.0il Lot 0aE oidly | Lodame Sap.
5 : 4 4 ¥ . e rLols ; y *Talug 'Value ' Value
1 1 r 0 F 1 1 1 1 1 1 1
e T T e A = e
!Red Sprjng T T T 1 | | o 1 H 1
¢ Salmon T T 1 1 T i Yo 1 T 1
‘ 1 ) 0 1 0 L ¥ i 1 1
A/8 ''Fresh Frozen': 1l day b =20 F 23 ! £5 ' Excellent, perfecll® Pink Muscle 'Clear Red ! 0 G s R R
I Vetted, not ! : : 3 YAy Ffresns i & ! i .
T glazed. 1 ) 8 ¢ 1 1 5 1 R 1 Y i
B/8 ' Fresh Chilled ¢ ! X : ! Dark Muscle 'Clear Yel- ! 0 rEsa LT -
' not frogen. ! ! 3 X 1 L &Elow pink. ‘ :
STRTREILAE o) b2 o e SR TR R o 6000 sle oid 2o h mid e e b 5w w o r R, . o & o 5 wie b e ik, A et YT e i o il el et v e » o D L e B i e
1 : 3 o 1 0o T 1 ¥ ¥ ' 1 1 1
A/9 ' Fresh Giilled’ 1 day FetteEn, p et e J 1 ' Excellent, perfect?® Pink Iuscle ' ' ‘
' not frozen. ' ! b ! ' 1y fregh. | e e Blany Reg ' O ' 108.4 7 -—
B/9 ! : : : ! . § Dark Musele 'Clear yeil- ' : }
T | i n ' ' ' ' 'iow pink ' O E R
re D VR | AR PR R I SIS SRPURI . L0 RRRRERARENEE SRR T el . R T e S g ST T SR TR e
8 ' Tregh Chilled 1 day SRl ’ 28 . 0 ! BExcellent ) ianle Evie- ' Clesr Rea ™ O [0& 1E8B.4 '  486.7
LT RN 8 VR SN DR SRS SIS SERRERRE . A RGBT R B SRR RN . . L B AR TE BRI EE  AA
1 Tpegh Spring' 1 1 1 ! T ' ' 1
1 Salmon 1 T v T ' i 3 1 1 1 T
1”iresh \Jherl T ¥ T i 1 T A\ T 1 ¥
\f Frozen 1 ¥ T 1 ; 1 T 1 ¥ 1
/B T'E¥iscerated, ' 7 months ' 3 R ! 264 ¥ Presh rusted in B Pink Musele ! Clear Red © 1i.45 ' === ' 154.7%
V2lazed pert. . ." ¥ : ! ' Serior of fizh. » : ; ) i
'feetly fresh.! i ; g ' Stattad to discolo®R : y J y
? J 3 : : ' aiong eut. Fish &8 : : s ;
: : ’ ; ! ' firm glaze unbrokeh ! ) . \
B/8 i ' ' ' : } Dark Muscle ' Clear Yel-' 7.65 ' 122.8' 194.
L& TR SR TSR TR S DR P e SR NS . RO W RS PR B e T TR TR e A SRR T RPN SUNER ST
A/S'Eviscerated, ' 7 months 4 : 12 L 264 Rust comnmencing ail Pink Musele ' Clear Red ' 14.3 ' 148.2" 1 85.0
'wnglazed. 1 ! ! ' ' nape. Fisghifgirls ol ] § g
1 1 1 T 1 TRl e § Yo% ! T T T
B/8" ' ' ' ' * # Derk Masele ' Yellow Ded' 6.34 ' 128.57 193.0
1 aQ 1 1 i 1 ! Glear ! ! !
Sl e L N BRI s e s EROERE A R e R SR e R o B T ee T TR R o R e et s e e
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T gt Desc;;,ulon : Time "Yemp. of Storage'Degree Temp.' Condition of fish at : ; ; x

i of Fish 8in Stora;e'Lowest " Highest'Fluctuation.' End of Stozmage périod. ' Sal rece ' A _aaraﬁce t znalyses of Oil,

' # 1 g 0 L o ‘ ¥ s siGrE U PR ""Acid "IodIneT Sap

! ! P ! ¥ ; ! ! ! | ‘V&lueo'Value ' Value

T T R
L Af8 ' Eviscerated,' 12 months' %) : iz s 587 § Fairly good condition. 8 Pink Muscle ' Licht red 12.,48" 115 &' 1905
' unglazed. 1 ; : ! ' Not dessicated, Busting' 8 crystals ° :
SR 7 e ' ' ' ' ' commenced 1 Dark Muscle 'fprecipitatd ! :

1 1 T 1 . T 2T | Yi:lg. | T 1 T

! ; ) : : ; . L dellowlpink 9.55'111.6 ° 8.

i ' T 1 1 T 1 1 cloudye T 1 T
ceesredacrsenensienidieiicn e e s R B O e e
> AJ8 'Eviscerated, ' 12 months' o’ AR ’ 537 ' Badly dessicated® but i fink Muscle Siont B "N 12.737116.7 T 1525

tslazed., A : : ! ' not badly rusted, discol Precipitatink ! :

' » ! ; : ' loration commenced °103g e ryotass '

1 ' ! 1 1 napess T T !

B/8 1 : X . Y b ' Dark Muscle 'Orange yel-' ' :

! : 5t ' : i ! Flbw, clpidy® 7.56'115.5 | 196.4
|.......!.-eoo.....‘..!?n.‘o.n...t!.o'-.'Ioc.o.‘.‘!tolo.-..aa-o:a.'-nuoa-n--c.o..un.n:-ec.n..-n‘-.-sooo'oo.-e.o-o-o-o.-us..:'eohral-o. >
Af8 ‘tIviscsréted, ' 7 months ' 6 e 3 671 ' ¥igh feirly firm. Naped$ Pink Muscle ! Clezr Red ' 11.62¢ ¥o150

'glazcd. : " : G "bedly rusted. Cut belly ; 3 i :

Ly i " also discolored. § ! ! 1 ‘

FBre T A : : 1 : ! Dark Musele ' Yellow| Red’ : !
,....o;tn.,c.r.....fs..........;....,..5.......¢E..c.‘g,ng.‘ci.c‘,c;,cg..tO..houn.,.e.i.....,........f.ulwmru.a,.ig o.?b:Lé” D.;eldé-i.
3 A/o 'Bviscerated, ' 7 ronths 6 s : 671 ' Fish fairly £588 nrajes’ Pink Musels * Light Red * 21.32"'140.8 ' 191.1

'unglazed. ! : y : ' badly rusted. Body ca- ' g ! |

3 § i \ ] ' vity discolored with ' : * ! t

1 : o | | T T 1 rusi}. T T T 1 1
. 3/8 1 ] i i . | ' Dark Muscle ' Yellow red' 6.6 '127.4 ' 1y5H.4d

1 'y ' ' 1 ; { and Skin - ‘ '

) ; ; B L T iTe s ot i OCI Bo (R . Shs B e e o v & B W IS e e
¢ e BT R R AR RRRRL RSt E RS AARIR LR - ; : : :
A/8 ' Eviscerated '12 months ! 6 L1738 . 1,589 ' Pairly bactly rusted; ' Pink bFuscle ' Light red ' 12.42'133.3 ' 1U&.0

' glazed. >y 1 1 it 7 - firm A% ' GICUDY ' . 1 ' £

B/8 ) , ' ' 1 ! ' Dark Muscle Yellow red' 8.84'133.7 ' 191.7

1 1 1 o ' 1 - and skin kS . : i

o 5 &Y LR e e 6T e UGBS
c.o‘.o'ocuoc-sce=v¢-auo¢.uo-ooo-olucncoo--.qogc.‘.‘.oo-o.--o.u--o.--..bn~¢ﬂ a8
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« Nos.! Description '. Time '"Temp. of Storage'Degrees Tenp! Condition of Fish at g rSéuree 'Appearancie ! Analysis of 0il
’ of Fish 'in Storage'Towest Highest 'Bluctuation ' End of Storage BBriod. 'S of:01l. Fogral W TEcTd Tiodine T | Silie
' ' IR LR 7~ . ' : : 'Value . 'Value.' Value
-2 T T T o : o T T e oY ™ 0
4/8' Eviscerated ' 12 months | 6 : 13 ! 1, 89 ! Fairly firm. RuSEing not Pink Muscle ' Red Ulear 4,8l " ——-= V194,32
' Unglazed 3 . ’ - so bad as in the Elazed ' i ' ; :
1 : : h r sample. o , ;.
B/8, Dask Kuscle ' Yellow Red' ; !
T iy it ! ' : i 'and Skin ' Slear ' 7.03 '112.6 ' ————

1 1 1 T ! p 1 )| T
'.-I.‘...'......Q...‘..ﬂlhD...I ® © ¢ o © e @ ¢ ¢c 0 o0 c e ® © o o 0 o @ ¢ ¢ 0 6 C & © 08 & & & 0 C S O S 6 S SO O B O C O CE 6 O O 0 O O 8O 0 O e 2 & 0 ® D 4 0O @ 608 © O Q@ & & 9 0 C 0 e © O 0@ 0 e 00 O 0O S O O
4/8 1 Glazed Zvis-'3 months ' -20 14 i 1,130 ' Good condition, firm, no' Pink ! Clesr Red '10.19 '125.6 ¥ 1387.4

-ecrated L ! y ' ' gign of rusting 8 . : % ' !
Bfg : ; E ’ : ' Dark " Clear Ted ' 5.66 '128.8 ' 190.4

1 T 1 T 1 ¥ 1 T T
© & # C © 0T € C @ b 5 &0 0 @ © 0% &0 e C & 0 MO OO 0 0 ® 0 o ¢c o o ® © ¢ ¢ ®» @ o e © © 0 © o o 0 ¢ 6 ¢ ¢ " & © " ¢ O 0 # 0 0 0 © ¢ O 9P 6 c O & OO & O 6 8 60 © 0 C OB D C 9 5 6 6 0 0 00 ¢ 3 8 0 68 0 OC © O C O 6 0 C BC B L6 C C 0 0O CE D 6
A/8 ' Un:lazed ' 3 months ' -20 ' & : 1,138 ' Gool condition gMrm, no' Pink N e =p RO .68 *125.8 1. 1870

 'DEwiscerated ' ; ! : " signs of rusting. ’ ; ; ; a
B/ G | ¥ Y : . N Duik o N VoeBY 1BRLE T L JO1 R
lﬂ-Ql:....0..0...'.!...0".“.: ® o 8 c 1 o o © 0 0o 0 I. © © 9o © 0 o zeoeoo.!‘.ﬁ..(—tOGDI-JL...BIIQ.OGHH o o ¢ L ':,csle%rhI:J:I\‘:.ﬂl!loﬂoOICQIGZOGQCQ.QO
1 1 1 ¥ 1 Y i 1 1
i/G ' Claged Evis-' 6 months ' -20 ' 30 A 3,407 ' Tair condition, W@t W ivmar sdpk. - v Clesr Rq@ '14.26 '131.7 * 189.4
' eerated J ¢ : ] ' started at cut peFtious.’ ; ‘ : ]
B/& ! ' ! ! ; t ' ' sink ' Clear RKud 'l10.84 '131.0 ' 189.4
c/e ! J ) ; y . ! ' Yellow Pink : g
i : ’ t . ; ! LT, TREL.EY Mlobid 185
.'.Q..‘O005.0.'0.0.0'00..0...0.2 e ©6 ¢ ¢ o : e o o 0 o o :. @ o © o 0 © 100ﬂ'o.lGOBBOI.O...‘OCIDQC‘I.Ctr‘at" - v & Zn-‘"\va‘(‘O‘ICZOQHBCBOD.D‘O.I...BQIO.
T < 1 1 T i ! T ! 1 1
Afs Y Ungzlized ' & penths ' -80 . " &0 : 3407 ' Frir conditionsiating 8% Inner Tink ' Light Rod '2l.4 '129.6 ' 187.7%
' Bvisecorated ! : ' ! ' cut surface more advanced ' glear. ’ ) :
. 1 ' ' ' ' thHan in Sample 12. ' ' ' ' '
B/8 ! : ! . J - 2 A ' Quter Pink ' Light Red '14.12 '126.5 ' 186.4
 § 1 1 T 1 1 T 1 cloar° 1 |
G/8 " ! ' J ' ' ' Dark ' Pink Yellow 8.99 ' 122.1' 18%.9
! 1 1 1 1 1 g 1 1 clcar. ! 1 T
! | 1 .!
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vble II continued. | Page 4.

:f. Ho.' De-ceription: Time "Temp of Storagc'Dogroes Temp! Condition of Fil ! E§-urce "Appearanee!
; of Fish 'in 8torage'Lovicst ' Highest'Fluctuation.' End of Storage < of Oil ' of 011 '  Analysis of Qil.
: . t.opl ; w3 g : : "Aeid” ‘Todine ' Sep.
3 ! : : ! 1 > 1 'Value 'Value. 'Veluo.
1 1 T 7 1 1 1 1 T i
T e g‘—‘ bl a0 (e A T Wy T T L TR : ;i T e R T T e T T \ T e
3 Af8 ' Glazed Evis-' 12 months' -20 : 30 BN TeeED '+ Badly distorbeds &essical 2ink " Redi@loudy 14 .87+ 125,97 * 152.4
'“cerated ; i b , ted, glaze necarl@ oif, ' ; ] ' :
1 ' 4 1 1 ! T Dd_l?/ I’U_St(’@. 1 T 1 1 Tt
y3/,8 ¢ S ! ! - 1 : V. Harc ' Yellow s 1153 1358.8 1 198524
1 1 T T 1 1 1 - i Di'ﬂk ) § 1 il §
'. - & - 4 - L e o y ‘ ! = < : . c k!
I ® e & & o 9 o » 3 @ % & 85 B O © 0 6 0 ¢ ® ¢ 0 P OO0 0 & ¢ O O b S C e 0O O C O ® © & 0° © ¢ o @ © 00 © 9 © ¢ & P 00 00 O .« 00 Cc O e 0O .q.ueba‘o M & 80 . J ¢ 08 C 0 P C B DL S0 clE LT O R 03I YV L s a < e <P .kt e
y 1 1 / T 1 i 1 [ i 1
s . L) = : 3 X e 3 g N
v 4/ 8 ' Unglazed * 12 months' -20 ; 30 i 7,270 ' KMore dessicated than sam+ Pink ' Red Clﬂudv 14.49' 126.9 Yoz
' BEviscerated ! \ : : “"ple B4, very badly rus tcd 1 . !
1 1 1 1 ' ' 2t cut surfacess : ' '
Lnjg 2 ' ' ) 2 4 ' Dark Yel low B11.323° 1829 7 . 1950e
T 1 1 1 ! 1 1 piﬂl( 2 C- \f i . §
' Glazed Evis-' 6 months' 3 4 11 5 484 ' Yairly good condltlon Y Pink nght rua b a0 - becaf T RE G
' cer=ied i } | s ' elight rast oF cut sur- ' ‘erygtalg. ! ) :
5 8 y ’ ' faces. 2usht slfEht unde®’ he ' A
: ; : : ! ' glaze on backs. i : 4 ‘ .
i i I L : : Dy Tiohlow ~fr 5.30" 119,99 * 2R
i i : : - : ! “elear 1ide :
' Unglazed “ 12 months' & . 13 ; L84 ¥ Rush commenoed on cut I Pink 'Hed Ulespnd 10.22°' 122.8 " 182.%
| Zviscorated ! X { i ' surface, dg s1catcd no ! i ; 1 '
4 1 3 ; i ' rust along vaeks ITDark " Yellow P BWETNEBLD. T IUERT
1 i 1 A T r 1 | 1 ' clesr 1 v 1
1 ) | 1 T 1 1 1
l.l.-wC...O.‘ﬁ.c‘ﬂl...l"..OGBB.".O.GD..‘...Bl..'l....lﬂﬂ..’ﬂ.&’b..‘al.ﬁo-G.‘JOODODBGGD...C..DDHiﬁc.oﬂoowa;yﬂ “
1 1 1 1 1 1 | i v 1 1 1 '
7A :Glazed Evis- : 12 months: %) : 13 ! 886 i W Pl MiHeGEer vt 14 S 387 11900 % 18 L2
Ycerated ! : ] ' % ' gfalling ' ! .
) 1 1 1 1 f = 22 e S el 43
I , ¥ Bark ' Yellow A2 62 1343 T e
.'....1.'...‘°."...1..°°'...°°“"00.a.l'.‘.'.-.'.l.oco....uo.eco-.o-.r-.c'.nenﬂetaa.oﬁurGlaecn....oo.e‘uclﬁar"ﬁtllG.f.bgto.oooejnnn:ﬂt
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No.' Deseri_ tion 'Time in ' Conditions "Condition of Fish ' Sourge , 'Description ’ : > e

: of Fish "Storage. ' of Storage. 'at End of Storage ' of 031 Set 91l Theid '/Jodine 'Saponi- ' RHef.

’ . : b 1 : '"Walues' Values 'fiecation'' Index

1 1 T 2 1 1 1 1 1 1 ’ 1

Fresh Humpback Temp. 8-19 F. ; ; % ! SET
it Salmon 1 e ; 1 1 1 1 1 1
429" Prozen in the ' 6 months' Ordinary atmospheré 3 Fish, Ixcellent ' Pink Musele' Pink, clcar ' 14.06' t 11,4790

' round y ' of storage room ' condition, no rsut?! " ’ ) ! v

v i "(conteining a trace' ing or dessication! F g . y 1

¥ ) ' of armonia) 4 ' : o g : Y
B/9" : . : ' Dark Muscle' Yellow pink, ' 14.71' 3 11,4785

' . : : ' and skin '"clear. : ' ! '

T % ] 1 : |/ T b T 1
............‘....“'.."‘."."l.l'.0.....-...."..I.'I.O‘...'O. @ 0 © O 0O 60 ©C ® & ® O 0 O ® © C © €@ ©° ¥ € 80 C © @ O ® 8 0 © O ¢ ¢ OO0 O € 8 O S PO SO S0 P W S SO G VSO B VO O 0O S O O C PO OO OO
4/9'Eviscerated be- ' 6 months' Ordinary atmospherd 2 Fish. Fairly good ‘Pink Musele' Pink, clear ' 11.80 ' '] ,47%6

"forc freezing. ¥ ' of storape room ' comdition. Slight'’ L ¥ ’ ! !

¥ ’ ! (containing a tface' rust on cut portioi’ ) 5 I pe ’

] 1 1 Of a“monle) 1 1 1 T (N 1 1
3/9! ! ’ ! ' Dark Muscle' Yellow pink, ' 13.53" ! 11,4770

: : : : ' and skin E elear ; ; i ]
l'..:..-.....‘.....'..:.Qi'...c.: ...‘l..'.ll.....lﬂ!llﬂ.....l‘.lb.c’..l!.....'e.t\id:.l-..d'..\.ﬂI.G.‘)‘l...!..'..‘.l.I.C.....l...'....
0 4/9 Frozen in the '6 months ' Sf red in sealed '2 Fish. No - uabting ' Fink ¥uscle' red, clear LA 2Py o) ; 11,4743

' round : ' container in 2tmo- or dessication. 1 - : : : ; I

2 ! ! sphere of Gxrgen. ! ' ; i ! : L
0 2/9 ' ' : ' Dark Muscle' Yellow pink, ' 13.82' ' 11,4737

: 1 T L T \ . ¥ C‘,lear. 1 T 1 1

2 T X 3 1 = ./ 1 3 T 1 T 1
e & & & 6 » 0 & 8 " 8¢ s ¢ 0 & 8@ # © @ % © & % B 8 8 C O O & 8 O O T O G OO O @ & S W S e QT S E DL O G GO B & 00 A O S s 0 B S d o 8B O S eSO EE S eEeCeseo ® # P @& F & @ 4 £ © @& €& & % 8 G 8 O 00O " SO LSO O C 0 & T eSS o0

1 ) ¢ ¥ 1 1 L 1 1 1 T
1./9' Bviscerated be- ' 6 months ' Stored in sealed ' 2 Fish.Slight rust-Pink Muscle ' Red, clear ' et 1 ! 11,4769

! fore freewing. ' ' container in atmo-' ing on cut portion A : 3 £ i

A ¥ ' sphere of oxygen. : . ' q : :

B/9' ' i ! 'Dark Mascle ' Yellow pink ' 15.99° } 11,4773

1 : Y }: Y 1 1 ClCaI' T 1 1 T
‘O..J.l".’.......‘.l'1'..5'...51..5..'.‘...0.'"Gl.’ﬂ..lll...OCOG..OGQ...I‘EG."'..WQ..0'...’.Q‘.......JG...‘....5’.....!....'06.........
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gble IFTL continued Page II

£ SR g Ny Vi A ; g
ab. No.' Description ' Time in ' Conditions Condition of TFish ' Shlrce ! Deseription Analysis of 0Qil
! of Fish ! Storage ' of Storage. 'at End of Storage. Y alEOLL ' of 0il ' Acid %:lcdtne’ Saponi- Ret .
' s Y ' : ' ' Vzlue' Value 'ficaiioH' Indrx
1 T t 1 1 % 1 1 1 1
T Y S T - 7 s Y T ¥ T
] 1 1 1 1 i ! 1 1 T
5 4/9 'Frazen in the '6 months 'Stored in sealed ' 2 Fish. Rusting ' Pi¥8 luoele ' Pink, clear L 1 ! "1, 4050
'round : 'contdiner in atmos! fairly well advanced i : Y ! A
! 3 'ohere of ammonia. ' ’ ; ; ' J :
5 8f9 ! ; : : : ' Darle Muscle' Yellow, clear.' 1.51° : '1,4796
.@...-0..‘...0l..ﬂl............v.0..Bl’..l.0.‘.0.‘.‘.‘.&..."0&nﬁ.c'..l‘EG..09..l..z.......I.DQIOOQODOQ...Q..ﬂe'.00:..@.
1 1 1 1 T 4 1 1 1 1
5 439 'Bviscerated be- '6 months 'Stored in scaled ' Rustifig fairly well' Pink Muscle' Pink, clear & S . "1.4788
'fore freezing. ! 'cont ' in atmos! advanced cspecially' : ¢ y i . A
: . i 'phere of ammonia 'around cut portions.’ ; 3 ) ’ :
By ! ! RPN (T ] ' Derk luscle' Yellow, clear ' —--- ' ; 11.4790
.....l.:...l..'...tﬂ.I..l.......l..-.o.'...'........ﬂQ’.l....O...OS...'090!’09'....0000.!’.5000B’Uﬂt"‘0.5..?GB...JOO..D..!..GDDDCADQM
1 . 1 1 1 T i 1 1 1 $ 1
t Lf9 ' I ozen in the ' 6 months'St red in &caled 'Very slight signs of ' Pinmk Muscle' Yellow pink cledr 16466 ; '1.4800
¥ round. ' 'container in at- (rusting, fairly good® : + : ! !
5 ¥ 'mosphere of carbon'condition. ¥ * ; : : :
! ! 'dioxide. y { A ! ; - ’
boigre 1 % d . ' Damsiuscle” Yellow elear, ' 14.57"' ; "1.4770
i..‘.l‘!......'-‘.........".O..Q.!l..‘.'b0..50?009'.'.:}0‘.0000..&..‘.560.0...'.'.I.I.D....O'....ll.0.0.1.I....D.COOIIDIQGOQDGGOQUH
X 2 | i 1 3 t T 1 1 T T 1
T : > ! 5 . . fed . L2 = 3 ~ 3
§ A/9 ' Eviscerated be=? 6 months' Stored in secaled "Wery slight signs of' Pind8'uscle’ Yellow pink, .1+ . POo.B1° - "1 4777
' fore freezing. ! ' container in atmolrusting, fairly good' L gleaxs ; : % ’
: : ' shhere of carbon 'condition - : ; : 1 : ;
: "3 ' dioxide ! ' Barf¥iuscle' Yellow, clear ' 15.87' ¢ 'l L%00
T T 1 1 T : § T T 1 L R
'Fresh Hack Spring X ; A 1 . = { ) :
A/9 ' Eviscerated be-' 6 months' Ordinary atmos- 'Rusting startcd but ' Pink Muscle! Red, clear 0S8 LE8.2 r 188.9 - Ml 4756
t fores freaginz. ! v phere of storage 'not asdvanced. i ' ! ! : 4
' ' 1 room (containing * ! ' ! ! ' !
B/ ! ' ' trace of ammonia.! ' ' Dark Muscle' Yellow pink, ' 7.,79'136.6 ' 188.3 '1.4735
1 ! 1 H 1 i C]_Gal":. T 1 1 1
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= P, , - _———— - —— -
. No." . De-criphion P ifimein- ! Condition Condition of Fish ' Source v« Description Analysis. of 0il
. of Fish. ' Storage ' of Storage Yot Bnd of Storage '. of Ol - of 01l 'Leld Todine Saponi- Ref.
; ¥, . : : 4 Valpe " Wtluc ' Tieation ' Index
1  / 1 T 1 1 T T 1 1
T T R ET Y il I i T T T [ ET T LA T T
/9 'Eviscerated be- 76 months ' Tenk #1. Stored ' o rusbting, very ' Pink I nlé Bed . eleax aaeds ' Be.D " 188.8 'l 724
fforc freozing. ' in sealed con- ! gcod condition. } . . :
Y , . ' faincr in an at-! ! ¥ 1 T . ! T
i ! ! mosphere of ox—2t L 4 r T % ! '
1 T T SEN o T 1 1 T 1 1 ¥
3/9 - ; ) : "Derk ‘4 le ' Yellow, clear, ' 8.44 ' 123.2 ' 188.4 PLATEY
I....Il'...........‘...:...500'..10l!‘...' lO...i.Q.:o-o-eocaeen:s'oetoxee.-on:-oaoua'oa-.ouvvooooo.eoneoooonouoo.o.n.‘no-aooootvo-a.eono
13 1 1 T 1 T ¢ iy 1 1
£/9 I'Byviscorated be- '6 months ' Stored in sealed! Rusting advenced Pink “usele' Deep red, clear' 5.12 ' 124.2 ' 185.1 2 ¥a s
"fore frceziag ’ ' container in at-' ] : 1 ‘ i !
: ! ' mosphere of ammol ! ; : : : J
1 1 1 l’lia- 1 1 T 1 | T ¥
B/9 T ' § ¥ "Dark Mg@kle' Yeklow pink cledr 4.42' 1A7.1 ' —--ee- 11,4748
l_‘.'I':l..-...'/.00......:....I....LI.'I.I...0.9..00‘:.'.0....Q.o..l....uoo..‘tclooo:cnou..QOCH-BG.oﬂ‘aolccouooo.loo.aJn-.a.ola..o.....o.
¥ & T 1 3 1 1 T 4 T T
L/9 'Eviscerated be- '6 months ' Stored in sealed Very slight signs '"Tink *mugelcé Light red, clear 11.14' 133.4 ' 194.7 ;
"fore freezing : ' container in an ¥ of rust. Very good' ' i { i !
1 ¥ ' atmosphere of ea8f-condition. : : ; i ; ‘
1 ! Y F S e | 1 7 1 T v ' § § 1 L]
’ , . hon cioxides ' i : , S e ' d j Bi et :
3/9 Dark kuscle' L ight orange, 7.92 ' . 8 191.2
1 1 1 1 1 1 C]_C&I‘. T 1 T 1
1 1 T | 1 1 1 ! T T
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