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The method ueed by many commeroia) fime %o obtain the

041 from codelivers is to stean the raw livers for some definite
zoﬁwa. The steaming breske the ¢i) oelle of the livers, Then

he cooked 1ivers, the shum, is allewed to stans for a definite

eriod so that gome of the o1l oan w¥iss to the surface of the obum
This ofl fa skimmed from the cooker and ia Vo, 1 grade or Wedioinal
041, The chum etill contsins & large percentage of oil which osn
enly be separnted by some mevhanical means, The ordinery way is
to ;at the ohum into opnvas bsgs and to press the oil from the
m,* This 011 is 5 lower grads o4l and not used for human 00D

In the Fishing Gasetse, May 1929, Sric Leffler, Fisheries
Baginser U, 8, Burssu of Pisherles, resorts im an artlole "Nore and
Better Liver O11s® that by the use of » ceantrifugsl extyacter omly
B of the original oil is left in the ohum, A comparieon of this
- wethod #ith that of ytgﬁzwﬁ shum oan be shown mere alearly by
quoting Trom this articlet "Bithin the plants, the livers are
vooked for varying periods in live stean with & resultant sxirage
tion of sbout oneehulf the oil, If the livers are geod this firet
sxtrantion is medicoinel oi) for mutritive uses, The liver residue
is sacked in oanvas begs then sut through a beavy sorew prese with
s further sxtraction of 15f=18%, ordinarily sultable for tanning
purposes, The resainder or “ohum® still ocontaining sbeut E65 of
the sriginal oil goes to the dryer to be made inte liver mesl,

> To the 1iver oil inmdustry has besn introduced the cens
trifugal extractor whioh has proven so sf ficlent in other 1ines,
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As before, the first extragtion is scscomplished by the use of
1ive steam, Trom the steam beilers the livers travel autosatie.
oally to the new extyactors to be whirled st a very high apesd
~until the resaining oil ie sepnrated from the liver residue,
Then remnine only about % of the eriginael oil in the chum,
Thus with less labour snd in & shorter period & saving of 24§
of the oil is scoomplished,”

During the Susser of 1929 the writer begsn investige-
ting the use of osatyifugal extractors to resover the oil in
god livers, At this time the only centrifuge that was avellable
ane 6 5 "porforated basket® hand driven type of machine, This
wachine is not suited for this Sype of work ss the vil bas %o
pass through ths chum before it oan be collested, The dwme
plugs the verforatioms very vapldly thus wwwt&ag the oil from
leaving the basket, The basket could only hold 150 so RGO :
grams of ohum snd the spesd was shout 3,000 B, P, M, Ths oil
gantent of the livers with this dxtractor was reduced %o sbout
of the eriginal o1l is the raw material,

This report covera the work that hae besn oarried out

by the writer using centrifuges that have & 20144 wall bewl and
#&u&w to thoee ueed by leifler in his investigution of this
Probiam,

A oylimdriecal cooker, of the type used in the oil induse.
try made of galvanised irom wes used %o cook the raw meterisl,

At the apex of the cone there was o valve to drain the water from
the cooked materinl, The sapaoity of the cooker was about 50
pounde,

An sutoolave wae used ag & atesn boiler to provide the
steam %o cook the livers, 1t was very difficult with this _
sgquipment to keey the stews pressure at 10 jounds per squars inch
daring the period of ccoking, The ateanm wis introducsd inte the
sooker by a pipe extending down the axis of the oylindey; the end
of the pipe was sbowt two inches above the spex of the sonlosl

: W A1 the pipe lines for the steas were 1/ inoh brass

 fwe typee of centrifuges were used, These are dese
gribed later in the report, -

jrTHoe of JHE BAY 1

zv-: CERLIEL A ‘ ii ﬂ
Washing

éﬁé‘néw“magéfi;i; f ek i
The raw anterial ie washed gsarefully with fresh water

% to vomove all foreign substances, During the washing all gall

bladdere and other foreign tissuea and organs atiached to the
liver are removed,
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. The il content of sach lo% of livers ie depersined
by taking an ether extrsot of a sample of the rew material in
& Soxhlet Extraoier, To obtain the ssaple gvery fifth liver
 41s taken when the raw materisl 1s being washed, Each lot of
£ive livers being aboul the anme sise, The smple lots ars
gyound wp in s meat chopper, The ground wp livers arve
thoroupghly mized and the semple saken for the snalysie,

The washed livers are ecoksd with live steas in the
gooker whioh has slready been desoribed, The stess preseurs
in the boller is kept at 15 pounds per square ineh during the
time of cooking, The livers ave cooked for helf an hour, The
" process takes place in two stages, the firet fiftasn sinuics
the stess s turned on so that the livers bubble vigovously, for
the lasst fiftesn mimutes the steam s cut down 80 that the tabe
bling in the cocker is very moderate, This prevents the chanoe
that the oil and water will fovm an gmulsion, After cocking is
sompleted the cooked livers are allowed to atand for 15 mimites
go that the oil that has been libemated from the ruptured cells
oan separate cut to the top of the esoker, This oil is skimmed
off, filsered t}w«a%& sotton snd weighed, This ig¢ the skimmed
oil, After the o1l has besn shimmed from the cooker the waley
is drained off the oooked material and the remaining solid,
"ohum® whioh still comtains oil ie run indc ona of the gentrie
fuges to resover whatever oil is obtaimabls by thie mothed,

ENTRIFUGAY EXIRACTORS

- The two axtraotors wers obtainad by the Experimental
Btation through the gourte of the Tolburet Machine Works, Troy,
#ew York, and the Fletoher Works, Philadelphis, These machines

are similar to the ones used by 'iaffzwh ' : ,

The Tellurst meohine is & susgended bowl laboratory
roe masohing, The diameber of the howl 18 12%, 1% sune atb

72% R,P,M, The bowl is solid wall type whioch osnnet be dew
tashed from the shaft of the moter,

'r}
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A  The sketoh shows & oross seation of the bewl, The hot
V@kﬁu from the vookey is fag inte the spinning bowk, It is psoked

sinst the slde under thelower flenge, As the oil is lighter

han the ohum and water 4¢ 1s in the layer next the centre of the
bowl, When more obum i» sdded %he oil ie foroed up inte the next
ssotion through openings in the flanges, When the bowl is filled
with oll, ochus snd water, the oil flows over the rim of the bowl
into an outer oasing whioh is drained by o spout, It osn be
saslly noted when moat of the oll is out of the bowl as the o)
layer and the water chum layer are different in colour, Ususlly
when the bowl is etopped some of the oil remsines behind} this hus
baen s thin loyer next the solid, To revover this oil & little
water 1z run into the bowl shen 1t 1s spilanimg to force this ofl
over the rim of the bowl, Care hae to De taken not %o add enough
water a0 that solid matter is alee forsed ovoer the sdge of the bowl,

‘This type of machine ia & batoh machine, Then the bowd
is 11104 1%t must be stopped in order %o smpdy 1t, The solide ..
are emptied thruuﬁk.aa opening by raleing the ocone A and eoraping
them from the bowl, It is net Jossible te olean al) the solids

9.
from the bow)l so for this reason the ohum gould net be collected
and wolghed, It de very diffioult to olesn this machine quickly
unless ateam or hot water is turnsd intc the bowl snd the selide
are flushed out, This would not be sulitable in the il ia@uﬂ@gg
48 the chum is colleoted in many plante %o bo wsed for liver mesl,

Bach batoh of chum eas centrifuged until no oil dripped
from the spout, then s 11ttle water was added to recover the thin
layer of o1l whioh alwaye resained behind, Ths time of cperation
- for ceantrifuging enoh Bateh s about twenty sinutes, The oi) that
is cclleated 1a filtered through cotton, sllowed to stand so that
any water oan separates out and welghed, eo that the yield of oil

obtained oan be ¢alonlinted,

2 This gsntrifuge hae » 12% #0114 wall bowl which runs at
€200 R, P, M, The bowl reste on & shaft which i¢ driven by & motor
by means of 5 belt, : _
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Ths sketoh shows ths oross seotion of the bowl,

A festure of thin type of machine is the method of sole
Asetinz the oil, Tws adjustable avoute ave iiﬁﬂtﬁ‘ﬁﬁ that ths
enils of thess sxtend under the rim of the bowl, These are At
| %;gggg by » morew mechenism se %hcd they osn be moved in and ond,
- ﬁ%&guﬁ$;¢%o§§a oi] that collsets above the flange onn be taken
offAln & manney that resembles the separation of oream by & oremm
peparator, This has the advantage that water doss not have to be
added to the bowl to celleat the laet trece of oil, Also, the
hﬂgi agﬁg not have to be oompletsly f11led before the oil osn be

The hot ohum from the cooker ie run inte the epinning
bowl, and when sufficient o1l hap sollocted above the wpper flung
it &2 drawn of f by the spouts, This oll e filtered through oote
ton to remore any solids, The machine is run losded with the
ohiss until no more oil can be ocliected by the siouts, This
maahins ia & bateh type but the bowl oan be taken from the spindle,
smptied and oleansd vary ¢asily,

| Ae in the other osas the ofl that is collegted from the
sestrifuge is allowed to stand a0 that any sater oan gsparate Trom
4%, It is then welghed a6 that the yleld can be saloulated,

Dus to the souroity of the supply of 1ivere in the
yisinity of the Ststion during the susmer of 1930, only 4 very few
rune were abls to be obtained, Before sony definite oconclusions
gan be made from s pet of results cbiuined fyom this type of work,
» great many obeeorvatisneg ars necsssary due to the changing come
ditions of the material which wnries with the physiologionl o0
dition of the fish at the time whan 4t is caught, From the few
vepults that have been obtained on Yhix work 1% oan be &een that
g;ag@ggithw yislde that are obtained are ss large as those radorted
r Letflen,

A ast of r&t&&%& i given %o 1N ustrate the method of
enloulating the yield of codeliver eil, .

schines Telburat
tiverst  Fresh ' - ‘
3:1 g% #'f Mﬂ‘ mtaﬁ%‘iﬁéi P EE R BN l. R Eﬁaﬁ 2&*,

11 in the raw livers .,,.,,.,»‘.,,,?&,&ﬁ
foht of oil in the waw livers ......17.6 1bs,
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Taleht of 041 # of weight

livers

" #0940

asentage of the welght of the waw livers precsened,

% of

eil
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%

»
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ariginal

The vield of eil ie ealoulated on the baels of the pere

30,0
%%.9
}: %
HX

S

20,2

Gl g
s

The follewing table of resulte gives the yield of il

enloulated se the pereentage of the origime]l oll recoversd,

4 041 in the
raw 1ivers

: E@@. Ba, |Bt, of raw llvere

Jaeid

F&iwaaa’

30,0 1bs,
30,0
21,0

2os

%@vﬁ
8.5

ggﬁ :

+ The 1ivers that wers vasd in Lot Ne, 1 were fronen,
rentar than any of the other resgults,

The vield 1¢ about 20%

This would be expegted from the resulte that have been cbtained
on the yield of oi) from froven livers at this Statlen,
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. Tolght of vaw livers %ﬂ,é ibsa,
% o1l in the raw liveras
Telght of ¢il 4n the raw livers n .9 iba,
Yield of oil, Wet. in Yos, % of wt, of £ of the original @il
© raw livers .
Bkinmsd m.? hE,3
Centeifugad 23.2
Peieht of Chum ‘ta b=,
% of 011 in chum b,
e, wf ¢4l in chum .a‘} 1be,
Mawtmﬂ 19ld of an 11,9 1be, = Z,% 1vs, @ 9.5 1ba,
Pelght of az lost inprovess 9.5 * = £,5 * o 1,0 ¥
% of the origima) resoversd 71.5%
4 of the eriginal oil in ths ohum _
, 20,19
% of the original o1l loet g, uf

fo far 1% has not besw poesible %o develop & mﬁm o
resover the ofl from codelivers by the uee of cemirifugal cdrace
tors which give a vield of ol supronching W of the ovizinal
231 4n the raw livers,

Thé  lenpth of time of cooking the livers and the steam
pressure used may not bo the optimwm eonditions to produse the
highaat yield of oil, 1If fm&%ar investigation 1s carried out

on this problem 1t is sugp «ﬂc@ that these funotors be varied over
a ﬁgg amgt to find the best conditions for the proceseing of the
e worn,






