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ANALYTICAL METHODS AND RESULTS IN THE INVESTIGATION OF THE

SEASONAL CHANGES IN THE CHEMICAL COMPOSITION OF HERRING
by
Desmond Beall
In the following report on the work on the condition of herring with
locality and season the report has been divided into three main sections:

1, Methods of analyses
2. A complete list of analyses to date

3, Recommendations concerning the future of the work.

1. WETHODS OF ANALYSES

(2), samples canned with water (wet samples)

vt

The markings and serial number of the can are recorded and then the
can and contents are weighed tb the nearest gram (wt. -A). Two holes are
then punched in the top qt the can and the liquid is drained off into a litre
beaker; the can is oponod’and the drained meat is put through a food chopper
with & bread crumber attachment. The minced solids are collscted in a litre
beaker ani the mineer is cleaned off with a scalpel, or knife, and then any
smll pleces of meat and the adhering oil are washed off with water into the
liquids besker. The solids are then stirred into the liquids, care being
taken that no large lumps are formed and then the inside of the empty can is

rinsed into the mixture. After being well stirred, the mixed contents are
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poured from one beaker to the other 12 t.i-u to ensure good mixing and 4
samples are immediately poured out into petri dishes which have been weighed
%o the nearest 0,01 g. (wt. B). If any time is lost during the taking of

the samples, the contents of the besker are remixed by pouring to and fro
several times into the other beaker. The petri dishes and contents are then
weighed to the nearest 0,01 g. (wt. C). The empty cans are dried and wel ghed
(wt. D).

Drying

The semples are dried for 24 hours in an oven at 985 C. They are then

dg¢siccated and weighed to the nearest 0.01 g. (wt. E).

Extraction

. The driod samples:;are ground in a gless mortar or evaporating dish and
tm.r-ma to: extrastion thimbles, the dish and pestle being rinsed off into
the thlnbla with carbon totndl‘la-ide. The thimbles are then extracted for
4 hours with earbon totraehlorido. drained, and then d'rhd for 1 hour at 98°C.
The contents of the thimbles are then transferred to weighing bottles, which
have been weighed to the nearest 0.001 g. (wt. ¥), eny meel adhering to the
thimble being removed with the aid of a scalpel or a cemel's hair brush. The
bottles are dried for 3 hours at 98° C., desiceated, and weighed (wt. G). The

contents are then stored for protein and ash determinations.
Calculations

i. Wt. A (can + contents) - wt. D (ecan) = contents of can,
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This acts as & rough guide as to whether leakage has occurred, If
the weight of contents is much under the average the results should be con—
sidered carefully before including in the data.

i1, Wt. C (petri dish + wet contents) - wt, B (petri dish
= contents wet,
Wty E (petri dish + dry comtents - wt, B (petri dish)
= contents dry.
Contents dry x 100 = percentage of solids in wet sample, This
Contents wet
should be constant for any series of 4
samples, If any dhcrcpaioin oceur this
is indicative of poor sampling anmd the

t

results in question should be rejecteds

111, Wt, E (dried contents + petri dish) - wi. B (petri dish)

& . = wt, of dried sample,
Wt. 0 (extracted cq;ut- + bottle) - wt. ¥ (bottle)
i = Wi. of extracted sample.
Weight of extracted '-Ep. x 100 = percentage of solids (as oil
. Weight of dry samp

free solids) in dried sample

100 per cent - ’p-_reuhgo of solids = percentage of oil in sample,
Remarks

The initial stage of -impling should give mo trouble and good checks
are obtained for the amount of solids in the wet sample (caleulation 11) (see
list of analytical results). Such close sgreement was obtained, during the

last summer, in the oil and meal values of dried samples of a series that only



3 samples per can were takem, since this allowed more samples to be done
per day. At first it is suggested that 4 samples per can be taken in case
of sny accidents, but later, if wished, 3 samples per can should be emple.

In weighing the dried samples in the petri dishes, weighing is to the
nearest decigrem and this should be done rapidly since the samples increase
slowly in weight, on exposure to air, As a result, samples should be kept in
g desiccator, except while being weighed, and unless extracted soon afterward,
should be stored in a desiccator., If covers are used for the petri dishes
this objection is largely removed, but the welght of dishes plus samples plus
covers is rather large for a balance welghing accurately to 0,01 g If welgh-
ing bottles are used, the samples taken are too small to give consistent results,
and also due to the depth of the bottles, drying is not always complete in 24
hours, as it is in the case of the shallow petri dishes. 1

The oven is maintained at 98° C. (just below boiling point of water)
to prevent spattering of samples which ocours if the oven is over 100° C.

htrutim; is strai ghtforward but the tops of the thimbles must be
nhovo-'ﬂn siphon level of the soxhlets, as otherwise, due to the high specific
gravity of the carbon t-truhla."id.. meal will be floated over with the oil,

Removal of the dried meal from the thimbles introduces the most serious
error in the procedure, d_uq to'th' d;rnculty in removing all of the meal
without removing part of the thimble. It has been found that by exercising
care, consistent results are obtained but the technigque is capable to improve-

ment at this point,
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(b)., Semples camned dry (dry ssmples)

As in the case of wet semples, the can and contents, and later the
cleaned can, are weighed as a check on leakage, although more variation is
found in these figures than in the water filled can. Two holes are then punched
in the top, the liquid is drained into a litre beaker; the ﬂn is opened, and
the contents are put through the mincer using a bread crumber attachment, The
cutter and surface of the mincer are cleaned with a scalpel and then wiped off
with a little ground flesh, as is the can. The liquid end solids are mixed
and then turned into the liquids beaker and remixed, Samples are taken by
inserting a scalpel to the bottom of the mixture anl lifting' the scalpel to
obtain a gross-section of the sample., Approximate 40-g, samples are taken m
placed in weighing bottles, with 1ids, and weighed to 0.0l g. Sinee mpritien
is a serious factor, every operation should be considered from a point of view
of ti? il well as from other aspects. It is found that this method gives eon-
lisf.;t results, o
: The drying and -ub;cqumi. treatment is the same as in the casé of wet

samples.

Protein and ash ,g for both wet and dry camed -_l_ghs)

The dried extracted samples for each can are stored in a common container.
This sample is ground until all passes through an 80-mesh seive. This is
accomplished by grinding the semple in an iron mortar til1l most of it has
the seive
passed throughyand the remaining sereenings are ground in a small agate mortar,

The seived material is mixed anmi sampled by the ordinary method of rolling om

glazed peper, quartering, and remixing.



Protein determinations are run by drying part of the ground semple
for 1 hour at 98° C, and cooling in a desiccator and th«l welghing out approxi-
mately 0,40 g. to the nearest 0.1 mg. Approximately 7 g. of potassium sulphate
are placed in a Kjeldahl flask and shaken around the sides to remove any
moisture and then the weighed meal sample is introduced on the tip of a plece
of glazed paper which reaches dom mst the meck of the flask. The potassium
sulphate is put in firet, since it ab-ﬁrbs any moisture and thus prevents the
meal from sticking to the sides of the flask. A glass bead to prevent lumping,
a plece of copper wire 1 em, long (about the same thickness as bell wire) are
added anl then 25 cc. of concentrated sulphuriec are put in to digest the mixture
till it has become colourless and then for half an hour longers The flask is
cooled, diluted with 200 cc, distilled water, a teaspoon of powlered pulico
added and 85 ce. of 40 per cent soda poured down the side or the flask to fm
a layer at the bottom, The distillation apparatus is mrepared by placing th.
coﬁunr tip m 1: o1 contnlnin; methyl red as an indicator, the gas is
ngma the nuk oonnoctod to the rubber stopper and them the contents are

mixed by shaking, If this r.ronehro is not followed, the following errors occur;

(1). If the soda is not added to form @ lower layer, smmonia is lost
at this stage. Similarly, if the flask is connected to the condenser and the

contents mixed before the receiving flask is in place, ammonia is lost.

(2) If the apparatus is set up and the contents of the flask mixed before
the gas is turned on, the heat of reaction of the acid and base cause the flask
to suck back the standard in the receiver and spoil the determination,

Titrate with .1.‘! sola to a definite yellow,
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Two l-g. sqmples are accurately weighed (to 0.1 mg,) 'rmn the dried
desiccated meal which has been ground and well mixed. The weighed samples
are placed in weighed crucibles and then heated cautiously until gases are
no longer evolved and the mass does not bubble any more. (This step requires
some time and pticnco:) The contents are then heated at dull red heat for
half and hour and then fho crucibles are completely cooled. The ash and
carbon adhering to the sides is removed, as much as possible, to the bottom
of the crueible by using a sealpel, them 4 to 5 drops of comcentrated nitrie
acid are added and the contents carefully heated to drymess and then heated
far 3 minutes at dull red heat,. desiccated, and welghed. If the ash is not 1
white, it is cooled and retreated with nitric acid, but in ail the samples

done so far the ash became white on the first treatment.

-



List of semples with serial number of cans

Date of Corresponding Remarks

Series Place caught catch cans in table (Note: can mumber underlined means cammned dry)
c Cowichan gap ‘ Nove 17/31:. 1,2,3,4 Series complete

D Shel ter amm Dece 7/31 5,6,7,8 Series complete
E Vernon bay Dece 8/31 9,10,11,12 Series complete
F Nootka sound Jan, 13/52'-' 13,14,15,16 Only one smalysis made on cen 15 but results used
[V} Barkley sound Feb, 9/32 11,16,19 Can 20 lesking on arrival, rejected

No mark  Point Grey Tuly 9/32 21,22,23,24 Series complete

" H Point Grey \ Octe 13/32 25,29,30 One wet sample lost - not fit for analyses
1 Trincomali cheannel Octs 22/3% 37,38,39,40 Series complete

L Pender harbour Octe 24/32 41,42,43 44 Series complete
K Pender island Nove 13/32 45 Cans 46,47 rejeeted, can 18_ had been destroyed
L Pender island Nov. 20/32 33,34,35,36 Series complete
v Barkley sound Nov, 22/32 50,51 Cen 49 destroyed, can 52 missing
N Pender harbour Nove 21/32 53 454,56 Can 55 missing
0 Barkley sound D;c. 1/32 57,58,60 Cen 59 missing
P Pender harbour Dece 1/32 éi,62._6_4_ Can 63 missing
Q - Sydney inlet Dec, 5/32 65,66,67,68 Series complete
R Kyuquot sound Dec, 21/32 69,70,72 Can 71 missing
s East coast Dec. 24/32 13,26 Cans 74,75 missing

(Trincomali channel)

Can 31 belongs to series AB (AB7).

it was destroyed.

There was another can AB6 but the contents were not good so



2., A COMPLETE LIST OF ANALYSES TO DATE

d the tables of results

Gans 1 - 24 inclusive were analysed during the summer of 1932. These
analyses include wet and dry samples, and & synopsis of the results were sub-
mitted in a previous report.

Cans 25 - 73 represent samples done during the summer of 1933, 1In
order to facilitate the work, only wet samples were done, the intention being
to do all the dry samples in one series later. Protein and ash determinations
remain to be done on all the samples, In comparing the results of wet samples
for 1932 and 1933, it will be seen that the results for 1933 (when semples wers
dried in petri dishes) are more consistent than those of the previous yean.

As is explained in the next section of the report, the proteln values
rcpa:tdd for samples 1 -.24 are probably incorrect since it is doubtful :
lhoéfxor the tac{or N x 6425 represents the protein value. As soon as possible
a table giving the percentage N, found in the okl free dried meal for these
samples will be submitted. |

In completing the malyses the serial numbers on the remaining cans
ghould be used in recording the data, as the prévious data have been recorded

in an index system arranged to -helulo the se numbers.



Results of analyses (wet samples)

Can no, Wte OF Wte of "% solids 7 solids "% oil in T protein — % ash in
and contents wet sample in wet in dry dry dry, oil dry, oil
marks of can taken + % semple sample sample free sample free sample
__Be 8 (N x 6425)
2 850 515 2747 4848
(cm7) 50 o4 24,5 5343 81.8 12,87
42,7 " 2362 56.0 80.1 12,88
4246 22.8 5643
Ave 24.5 53.6 46.4 81.0 12.9
3 824 517 r21le7 5462
(cm7) 51.1 22.1 5645 8249 12,27
47,8 21,7 54,4, 8244 12,29
Ave > j 21.8 5500 45.0 82.6 1203
4 851 47.0 2344 5560
(cB8) 51.2 23,8 537 81.1 13.20
49,7 22,8 5346 81.2 134,58
48,3 22.9 553
Ava 23.2 5‘.‘ ‘5.6 8102 13.4
6 842 4547 21,1 57 «9
(BD5) 4144 20.3 5649 83.1 10094
47,4 2049 5649 84,1 10.80
42,8 2042 60.7
Ave ; 206 58.1 41.9 8346 10.9
1 836 4946 209" 5567
(BDS5) 48,2 20,5 5646 82.9 11,74
4340 20.1 60a3 81.9 11.90
48.5 20.1 59.4
Av, 2044 58.0 42.0 82.4 11,9
8 811 43,2 24,0 5643
(BD6) 4646 2343 3743 85.3 12416
51,1 24,43 5642 8546 12,28
4746 2346 5648
Ave 23.8 56.6 43,4 85.‘ 1202



Results of amalyses (wet samples)

Ten no, Wt. of Wts of 1 solids ¥ solias % oil in ¥ protein ¥ ash in
and conten ts wet ssmple in wet in dry - dry dry, oil dry, oil
marks of can taken 0 gample sample sample free sample free sample
23] Bo == (‘ X 6-25)
10 856 4246 22,8 551
(BE7) 5049 22.8 5640 82.4 11,83
: 43,9 T 2246 5307 80,2 11,98
44,0 2245 5641 81.3
Av, 2217 ' 552 44,8 81.3 . 119
11 826 576 - 2042 61,0 ‘
(BE7) . : 44,4 20,2 58.3 79«2 12,11
T 4347 21,1 593 7942 12,09
Av, ) 2045 v 595 40.5 792 12,1
12 854 42,6 2042 5845
0 (BR7) : 4846 2044 54,6 8049
- 48,4 20,2 5668 82,2 12610
54,7 1,.9 ‘ 56.3 8107 12116
Av, 2042 56.6 43.4 81.6 12,1
14 ? 51,7 18.0 68.9
(BP6) 40,2 17.2 674 85.4 11.76
s 41,6 17.4 67.0 84,0 11,66
47 .4 17.3 6649
Ave 17.5 6706 32.4 8407 11,7
15 - 843 spoiled samples 1,2,3 8549 11,83
(mr6) - : 85.9 11,78
5540 1549 6949 30.1 8549 11,8
16 791 30.0 15.3 T34
(BF6) 2545 16 45 74 4 8544 12,82
2640 1645 135 85.4 12468
Ave 16,1 73.8 2602 85.4 12,8
18 857 . 41,3 15,5 72.7 82,3
(Baé) 49.2 1544 T3e4 80.6 11,91
5045 1644 6947 . 83.1 12,08

Ave . ‘ 71.9 28.1 82.0 12,0



Result s of anmdyses (wet samples) contd

Cen no. Wt. of Wte of 7 solids 7 solias Toil in % protein 1 ash, in
and contents wet sample in wet in dry dry dry, oil dry, oil
marks of can taken sample sample sample free sample free sample

e e e (l! X 6025)
19 857 44,3 ‘" 15e3 711
(BG6) 4943 18,1 6745 8304
‘8.8 15.4 7106 82'8 11.12
548 . 17.1 6846 8243 10499
Ave i 1605 69.7 303 82.8 1l.1
21 822 2643 45,5 47.8 _ 8640 11,28
Pt, Grq, no marks 34'8 , - 3740 47.9 ' 86.0 11435
Ave . = 41,2 47.8 52.2 8640 11.3
22 834 377 34,8 41.7
Pt. Grcy . 40,1 - 36.5 ' 4040 80.2 110“
no marks : . 2944 i 3.0 41,7 80.4 11,36
) Av, 56.1 41,1 58.’ 80.3 11,4
23 851 3443 2947 5065
Pt, Groy 36.6 ”.1 51.3
no marks 38.0 3242 ‘708 83.1 11,18
330‘ 3100 5005 83.3 11016
2243 30.4 504 83.2
Av, 308 50.} 49.9 8342 le2
25 861 83.0 22.4 5249
(BH) 7645 PR ] 513
8640 22.4 5144
Av, 22,4 51.9 48,1
29 858 60.8 20,47 47.5
(mm5) 7849 2047 4846
62,9 20,46 48,2
7840 2047 48.4

Av, 2007 ‘802 51.8
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Results of analyses (wet samples)

contid
Can no. Wte of Wt. of % solids % solids % oil in % mrotein % ash in
and contents wet sample in wet in dry dry dry, oil dry, oil
marks of can taken sample sample sample free sample free sample
2o & : P (N x 6425)
31 854 66.1 2043 5343
(AB7) 81.1 2043 © 54,0
551 2043 5402
76.8 % 2043 54.0
Av, "'20e3 53'9 4601
33 83" 163 2044 537
(BL6) 47,2 2044 537
T4.7 N 1200 5}.8
" 8544 2044 54.0
Ave ‘ 2043 " 5348 . 4642
: g - el
24 845 60.1 ~ 0 18.1 5345
(BL5) 6245 18.0 5348
57.7 17.9 534
6104 18.0 53.7
AVa 18.0 53.6 ‘6.4
35 849 6740 19.1 5446
(BL6) Tl 19.1 54.3
712 18.9 5443 :
6643 19,1 61,2 (I‘JOOtOd)
Av, 1’ «0 5"0‘ ‘5 06
317 848 64,2 19.1 49.4
(BI6) 68.8 19 49.5
67.8 19.1 49,2
69.4 19.3 49.7
Ave 1,.2 ‘9.4 50.6
38 850 54,4 17.3 5443
(BI6) T1e5 17.3 5348
61.7 17.3 . 53.8
T1.4 1763 5443

Ave | 17.3 5‘.0 ‘600



Results of amlyses (wet samples) cont 'd

Tan no. Wt. of “We, of ¥ solids 7 solids L oil in "% protein 7 ash in
and contents wet sample in wet in dry dry dry, oil dry, oil

marks of ecan taken sample sample sample free zl'lph free sample
N x 6625

39 854 7746 1944 5340
~ (BI16) T4.4 19.4 5346
- 54,8 o 1944 53e3
59.0 19.4 5363

Ave ‘ 19.4 5343 4647
41 856 6548 2642 4947
(B75) 6949 C 22 48,2
- 597 2642 - 49,9

. 55.8 2646 . 48,3

Av,e : ' Sy i ‘,} 2693 "QO 5100
a2 855 83,4 27,7 465
(BT6) 62,5 27.6 4649
7540 26.8 47.0
7067 2746 46,48

Av, 27.4 4648 5342
43 824 61.3 2542 48,2
(BT5) . 6l.3 2542 4740
72.8 25.1 47,0
7849 2502 47.1

"’ v 2502 47.3 5207

45 850 81.1 2044 55.8

(BK5) 6242 2043 558
771 20.2 5649
8047 2002 56.0

Av, 2043 5‘.1 4349
50 858 86.4 19.6 54.4
(Bw5) 7049 197 . 55.1
: 7348 19.6 5347

15.5 13:8 348 45.5

Av,



Results of analyses (wet samples) ‘ cont 'd

Can no. Wt. of Wte o F 7 solids % solids T oil in "% protein " % ash in
and contants wet sample in wet in dry dry dry, oil dry, oil
marks of can taken sample sample sample free sample free sample

& __Be , (N x 6,25)

51 851 76.1 17.9 5640
(Bu5) 6640 17.8 5640
: 67.1 ., T8 564
64,4 " 37.8 56.2

Av, L . 8 5642 43 «8
53 866 T2e2 e ——
(EN5) . Blel 2}4 , 50.8

- 8‘.0 2l1.4 ‘,‘9 »

AvVe 2144 ) 50 .4 ) 49,6
54 837 - 65.7 7 2044 5240
A BN5) T4al 20.4 50.6
& 88e1 203 51.8

Av, 20+4 5144 48,6
517 179 67.6 19.3 60 40
(BO7) oil stains 839 19.4 60.1
on top and 9046 19.3 595

Av, sides 1’0 } 5’ o7 4003
58 743 65.7 20 .4 5249
{iBo6) 68.4 . 20,4 52,8
? ? 53.0

Av, 2044 . gl 52.9 . 47.1
61 803 70,2 21.7 61.3
(BPé) oil stains 68.0 2146 61.5
on top and 78.9 21.6 6144

Av, sides 21,6 61l.4 3846
62 834 7849 1932 57.6
(BPS5) ‘ 83,8 1942 -~ - 5944
7044 19,2 60.0

Av,. ’ 19.2 59.0 41.0



Results of analyses (wet samples) cont'd

Can mo. Wt. of Wte of ¥ solids % solids L oil in 7 protein % ash in
and contents wet sample .. .in wet in dry dry dry, oil dry, oil
marks of ecan taken sample sample sampje free semple free sample
g 2 & e
65 856 ‘ 19«1 . 19.4 6048
(Ba5) 77«9 . 19.4 61.2
T72.0 " 19.1 61,2
Ave 19.3 ‘1.1 38.’
66 857 7685 - 21,8 59.8
(BQ7) 83.3 2t.8 \ 58.8
E - 71-1 2 vB 5’.5
AVe 21.8 59.4 ' 40.6
67 845 79.5 4 18.8 57.9
;(B7Y 7342 18.7 5845
i 80.4 19.1 57.5
~ Ave 1809 5801 ‘1.’
69 827 178.9 1649 5946
(BR7) 690 169 5848
72.‘ 1’,00 GOQO
Av, ; 1‘., 5’05 ”05
70 840 ~ B4.5 1940 60.1
(BR6) 875 - 19.0 59«9
’005 1,00 60.2
1’00 v 1 . ‘0.1 < 3,.’
7943 1749 5645
8342 17.9 56e0
936 17.9 5642

Av. 17.9 5602 43.0




Results of analyses (dry semples)

Cen no. Wte of We. of ~ % solids ¥ meal m ~ % proteln £ ash in
and contents wet sample . in { (so0lids) in dry, oil dry, oil
marks of can teken ﬂph water dry sample —nh free sample free sample
&e e (N x 6425)
1 637 29,02 - 32,9 5449
(ca8) 32.73 : 3340 5445
32.04 33.1 _ 5743 81.5 13,01
52060 ”.1 ; 58.1 810‘ 12.”
38.75 33.0 54.3 : .
Av, _ \ ! ’3;1 . 66" 5504 “o‘ 81.4 1’.0
.5 647 31.78 32.1 54,3
(AD6) . 317.78 33.3 . " 5649 84,2 12.10
: 35059 - i32.1 57.1 8647 12,10
; ‘ 38.34 31.1 5648 8349
/‘ 3‘.‘8 }2.2 5’02
' 32,86 32.2 5648
Av, 32.2 67 8 56.8 43.2 84,2 12.1
9 641 28.85 30.3 59.9
(AET) 35.89 30.4 58 .8 83.0 12,19
36485 30.6 60.6 82.6 12,07
37.68 30.5 597
29436 - 30.3 63.0
: 30.69 30.3 64,1
Ave 30.4 6’.6 61.0 39.0 - 82,8 12,13
13 536 31,81 27.3 73.0
(ar) 35,21 27.5 72.8 85.1 12,80
33,88 27.4 7049 85.0 12,78
35.19 2745 72.0
32.82 27.4 70.0
31.55 27.4 70.0

Av. ' | 27.4 72.6 71.4 28.6 85.0 12.8



Results of amalyses (dry samples)

Tan mo. Wt. of Wt. of 1 solids % meal ~ % oil in 1 protein % ash in
and contents wet sample in 4 (solids) in dry dry, oil dry, oil

marks of can taken o o pemple water dry sample sample free sample free sample

17 532. 32410 2646 1349 |
(AG) 32,20 . 2646 72.5 8l.4 11.72
34,08 © 2646 154 81,8 11.70
35498 2646 T4.9 . 81.2
34,82 2646 Fouh 75.4
26455 - 2647 7643 ‘
Av, \ g606‘ 73.4 14.’ 25-1 81.5 11.7
24 585 28.20 3546 4549
.. ‘ 32010 S5 } 35" ' ‘ ‘6.1
Pt. Grey 28.69 7. 3549 46.8 81.9 11.29
!p marks 35420 }508 ‘508 82.0 11435
' 35.18 3549 45.4
3195 36.0 44,9

Av, 35.8 6‘-2 ‘5.8 5‘.2 8200 11.}




3« RECOMMENDATIONS CONCERNING THE FUTURE OF THE WORK

Besides completing the samples collected in the intended mnner, there

are three points to be checked in the amalytical procedure, They are:

(1) The loss of nitrogen during the drying of samples

(2) The affect of air on the oil value of dried samples due to
oxidation

(3) The effect of various solvents on the value cbtained for the

oil content,

The following notes are pertinent to the points listed.

(1) G. Buglia and A, Comstantino Z. f. physiol. chem. 86: 137-140,

in a supplement to their series of papers on muscle chemistry, note that when
muscle tissues of oomi_n marine animals were dried at iOOT- 102° C. there was
& loss of some v_olatu_e zlhlino-roaeting substance originating from the do—

conxf;dtion of_..tiq muscle extraetives. At a temperature 110 - 112° C, a loss

of -i:bstancu. which weré acid in reaction, was noticed, S. Yamatmato and S,

Masude, J. Imp. Fish. Inst., (7apan) 22: 53-55,. 188-197, 1926, note that when
fish musecle is dried by hgating for a long time monoamino acid N is, in the
most cases, gradually deeqlpoud and is lost,

In the results of the i932 enalyses, protein values were obtained by
multiplying the Kjeldahl nitrogen by the factor 6.25. When this was done and
the value of ash for the dry extracted meal added, the total was 92 - 96 per
cent, Since all the fat had been extracted and since the carbohydrate content
of fish is negligible, it follows that the dry oil free meal must be composed
of nitrogenous material and inorgemie substances and that the total of

=
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protein and ash should be 100 per cent unless some nitrogen has been lost.
The papers referred to above point to a loss during the drying process.
Another place where losses mrobably occur is in the extraction of the oil
since some nitrogenous materials (such as lecithin or allied substances) are
probably extracted. This point is discussed by J. Johnstone, Report Lancashire
Sea Fisheries Lab, 1917.and he points out that it is doubtful whether the
protein factor should be taken as 6,25 x Kjeldahl N,

To study these points it was intended to dry samples in a vacuum
desicecator fitted with glass tubing leading to a receiving flask eontaining
enough 1IN sulphuric acid to absord any nitrogenous mroducts ihuh were driven
off. The weights of the samples, before and after drying, are detemined 80
the amunt of moisture lost could be caleulated. By concentration of the
contents of the receiving flask and by a Kjeldahl doten:l.ution (run in .
tripligat; on samples of the concentrate) the amount of nitrogen could be
found ud hence the loss per um"]‘.e caleculateds If this loss were found to
be cpp.;‘oeinbla 1t would be well t‘.o run experiments on several samples in
order to obtain emough data to calculate the correction l'uodod for the protein
factor.

A = dessiccator at atmospheric prouuro.

; B = flask containing nzso
LY, (.t C = trap containing to mrevent
g absorption of NH NH; n-%- the air by
w i , flask B and thus”prevent erronecus
A & results.

To study the loss of nitrogen during extraction, Kjeldahls should be
run in the usual manner on weighed samples of the extracted oil (1- 2-g.

samples).



(2) In mamy investigations of mrine products, the procedure has been
to dry the samples in a vacuum oven to prevent oxidation of the oil. 1In this
investigation, a vacuum oven was not available, and since Johnstone points out,
that while air drying does introduce en error in the oil value that this error
is esmall, all samples were air dried. One experiment conducted in 1932 showed
that on drying the samples in a current of C0p the values for the dry material
were the same as airirio.d samples, It was intended, however, “to carry out some
experiments by drying samples in the air and samples, from the same can, in a
vacuum desiccator, extracting the dried materials and seeing if there was any
marked differemce in the oil values, For this experiment it is recommended
that 6 samples, from a can containing water, be dried as usual in petri dishes
and then 6 samples be dried in petri dishes in a vacuum desiccator and ttlb oil
and meal of both series be determined as usual., Six umph: are recommended in

place of the ususl 4 since the imcrease in number should be suffielent to rule out

s 3

any ‘differences due to errars in sampling.

[ ; ; A = desiccator pumped dowm with water

+ ‘ g pumps "

Te S‘;j‘_'\‘?" B = distilling flask to receive moisture.

' C = Winchester to take up any changes in
pressure and prevent the water from
sucking back.

a. B <
The tube T should not extend too far in the flask B or otherwise if there is

any sucking back, the condensed moisture will run back into the desiccator and

ruin the samples,

(3) The effect of various solvents on the oil values

The two most complete pieces of research in the literature concerned

with the composition of herring are that of Johnstone and a paper by J.R. Bruece,



- 12 =

oy 18: 469-85, 1924, and both these workers used carbon tetrachloride
ctions, For this reason, together with the fact that it is a
vent, non-inflammable, and has & high enough boiling point to prevent
ses during extraction amd repurification, it was used. Mamy warkers
kinds of fish have used ether or petroleum ether. Since some literature
suggesting that the type of solvent will affect the oil value, it
was intjnded to dry semples in the air (and if possible in a vacuum desiceator)
extract with either carbon tetrachloride, ether, or petroleum ether,
mine the differences obtained for the value of dry oil free meal and
oil content. While ‘_thh iz not essential, it will add greatly to the
s of the paper if it can be included, since it will furnish a basis

son to workers who have used solvents other than carbon tetrachloride.

1




