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ANALYTICAL METHODS AND RESULTS IN THE INVESTI GATION 0F 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 nain sections:

1. Methods of analyses

A complete list of analyses to date2.
Recommendations concerning the future of the work.3.

1. METHODS OF ANALYSES

(a). Samples canned with water (wet samples)

Sampling

The markings and serial number of the can are recorded and then the

can and contents are weighed to the nearest gram ( wt. A). Two holes are

then punched in the top of the can and the liquid is drained off into a litre

beaker; the can is opened and the drained meat is put througha food chopper

The minced solids are collected in a litrewith a bread crumber attachment.
beaker and the mincer is cleaned off with a scalpel, or knife, and then any

small pieces of meat and the adhering oil are washed off with water into the

liquids beaker. 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

After being well stirred, the mixed contents arerinsed into the mixture.
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poured from one beaker to the other 12 times to ensure good mixing and è

samples are lmnedlately poured out into petrl dishes whioh hays been weighed

to the nearest 0.01 g. (wt. B). If any time is lost during the taking of

pies, the contents of the beaker are remixed by pouring to and frothe s

several times into the other beaker. The petrl dishes and contents are than
weighed to the nearest 0*01 g. (wt. C). The pty cans are dried and weired
(wt. D).
Drying

The samples are dried for 24 hours in an oven at 98e 0. They are then

dislocated and weighed to the nearest 0.01 g. (wt. E).
1

Extraction

The dried samples^are ground in a glass mortar or evaporating dish and

transferred to extraction thimbles, the dish and pestle being rinsed off into
the thimble with oarbon tetrachloride. The thimbles are then extracted for
4 hours with carbon tetrachloride, drained, and then dried for 1 hour at ?8*C.
The contents of the thimbles are then transferred to weigilng bottles, whioh
have been weighed to the nearest 0.001 g. ( wt. ?) , any. *

thimble being removed with the aid of a scalpel or a camel’s hair brush. The

desiccated, and weighed ( wt. a). The

1 adhering to the

bottles are dried for 3 hours at 98° C••
contents are then stored for protein and ash determinations.
Calculations

1. Wt. A ( can + contents) - wt. D ( can) « contents of can.
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This acts as a rough guide as to whether leakage has occurred* If

the weight of contents is much under the average the results should be oon^
sidered carefully before including in the data*

ii « Wt. C ( petri dish + wet contants) - wt* B ( petrl dish

= contents wet*
Wt. Ï ( petrl dish dry contents - wt* B ( petri dish)

» contents dry.
Contants dry x 100 - percentage of solids in wet sample. ThisContents wet

should be constant for any series of 4

If any discrepancies occur thissamples.
is indicative of poor sampling and the

:

results in question should be rejected*

ill* Wt. S (dried contents + petrl dish) - wt. B (petri dish)

wt. of dried sempla.
Wt. 0 ( extracted contents bottle) - wt. T ( bottle)

•w

r1
,

*'•

r

= wt. of extracted sample,

x 100 « percentage of solids (as oil

free solids) in dried sample

100 per cent - percentage of solids percentage of oil in sample*

Weight of extractedsample
pieWeight of dry

Ri riCS

The initial stage of sampling should give no trouble and good checks
are obtained for the amount of solids in the wet sample ( calculation 11) ( see

/

list of analytical results). Such close agreement was obtained, during the

last sunnier, in the oil and al values of dried samples of a series that only
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3 samplea per can were taken, since this allowed more samples to be done

At first it is suggested that 4 samples per can be taken in case

of any accidents, but later, if wished, 3 samples per can should be ample.
In weighing the dried samples in the petrl dishes, weighing is to the

per day.

nearest decigram and this should be done rapidly since the samples increase

pies should be kept inslowly in weight, on exposure to air. As a result,
4 desiccator, except while being weighed, and unless extracted soon afterward,

If cowers are used for the petrl dishesshould be stored in a desiccator.
this objection is largely removed, but the weight of dishes plus samples plus

cowers is rather large for a balance weigiing accurately to 0.01 g. If weld-
ing bottles are used, the samples taken are too small to glwe 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 petrl dishes.
intalned at 98e C. ( Just below boiling point of water)

to prewent spattering of samples which occurs if the owen is ower 100e C.
, Extraction is straightforward but the tops of the thimbles must be

i

The owen is »

r1

above the siphon lewel of the soxhlets, as otherwise, due to the higi specific
«

gravity of the carbon tetrachlaride, meal will be floated ower with the oil.
Removal of the dried meal from the thinfcles introduces the most serious

error in the procedure, due to the difficulty in removing all of the meal

without removing pert of the thimble. It has bean found that by exercising

care, consistent results are obtained but the technique is capable to impror

ment at this point.
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(b) » Smnples panned dry ( dry sample»)

As in the oase of wet samples, 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 oan. Two holes are then lunched

in the top, the liquid is drained into a litre haaker; the tin is opened, and

the contents are put through the mincer using a bread orumber 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 and solids are raized

and then turned into the liquids beaker and remixed. Samples are taken by

inserting a scalpel to the bottom of the mixture and lifting the scalpel to

Approximate 40-g. samples are taken andobtain a cross-section of the sample.
placed in weighing bottles, with lids, snd welgied to 0«01 g. Since evaporation

is a serious factor, every operation should be considered from a point of view

It is found that this method gives oon-of time as well as from other aspects.
# /

sistent results.
The drying and subsequent treatment is the same as in the casé of wet

samples.

Protein and ash ,(far both wet and dry canned samples)

The dried extracted samples for each can are stored in s common container.
Thi3 sample is ground until all passes through an 8o-mash seive. This is

accomplished by grinding the sample in an iron mortar till most of it has
the seive

passed through*and the

The solved material is mixed and sampled by the ordinary method of rolling on

ining screenings are ground in a small agate mortar.
glazed paper, quartering, and remixing»
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Protein determinations are run by drying pert of the ground

for 1 hour at 98e C. and cooling in a desiccator and then weighing out approxi-
ple

mately 0*40 g. to the nearest 0.1 mg. Approximately 7 g. of potassium sulphate

are placed in a KJeldahl flask and dnakan around the sides to remove any

moisture and then the weigied meal sample is introduced on the tip of a piece

of glazed paper which reaches down past the neck of the flask. The potassium

sulphate is put in first, since it absorbs any moisture and thus prevents the

meal from sticking to the sides of the flaric. A glass bead to prevent lumping,
a piece of copper wire 1 cm. long (about the same thickness as bell wire) are
added and then 25 cc. of concentrated sulphuric are put in to digest the mixture

till it has become colourless and than for half an hour longer. The flask is

cooled , diluted with 200 cc. distilled water, a teaspoon of powdered pumice

added and 85 cc. of 40 per cent soda poured down the side of the flask to form
. I-

a layer at the bottom. The distillation apparatus is prepared by placing the
i.

condenser tip in _2L HC1 containing methyl red ae an Indicator, the gas Is
14

lighted, the flask connected to the rubber stopper and than the contents are
If this procedure is not followed , the following errors occur:mixed by shaking.

(1). If the soda Is not added to form a lower layer, ammonia is lost

at this stags. Similarly,, if the flask is connected to the condenser and the

contents mixed before the receiving fladc is in plaoe, 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 -2L soda to a definite yellow.14
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Ash

Two 1-g. samples are accurately weighed ( to 0*1 rag.) from 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 erolred and the mass does not bubble any more. (This step requires

some time and patience.) The contents are then heated at dull red heat for

half and hour and then the oruclbles are completely cooled. The ash and

carbon adhering to the sides is renured, as muah as possible, to the bottom

of the crucible by using a scalpel , then 4 to 5 drops of concentrated nitric

acid are added and the contents carefully heated to dryness and then heated

far 3 minutes at dull red heat,, desiccated, and walked,
white, it is cooled and retreated with nitric acid, but in all the semples

>

If the ash is not .
\T

l

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

Sr
% «

t

s

\

.*

*

»

«

»



List of samples with serial number of cans

Corresponding
cans in table

Date of
catch

rks
(Note: can number underlined mean a canned dry )Place caughtSeries

NOT. I7/3I

Dec. 7/31
Dec. 8/31

h

Jan. 13/32

Feb. 9/32

July ?/32 r

Oct. 13/32

Oct. 22/32̂

Oct. 24/32

NOT. 13/32

NOT. 20/32
NOT. 22/ 32

NOT. 21/32

Dec. 1/32

Deo. 1/32

Dec. 5/32

Dec. 21/32

Deo. 24/32

C Cowl chan gap 1,2,3,4

I,6,7,8

£,10,11,12
II,14,15,16

11,18,19
21,22,23,24

25,29,10
57 ,38,39 ,40

41,42,43,44

Series complete

D Shelter aim Series complete

S Vernon bay Series complete

F Only one analysis made on can 13 but results used
Nootka sound

Barkley sound0 Can 20 leaking on arriTal, rejected
No mark Point Gray Series complete

” H Point Grey One wet sample lost - not fit far analyses
Trincomali channelI Series oomplete

J Pender harbour* 1

Series oomplete

Cans 46,47 rejected, can 48 _ had been destroyed

Series oomplete

Can 49 destroyed, can 32 missing

Can 33 missing

Pender islandK 45
Pender island 33.34.35.16

50,51

53.54.16
57,58,60
. *

61,62,64

65 ,66 ,67 , 68

69.70,21
.73,26 .

L

M Barkley sound

N Pander harbour

Berkley sound0 Can 59 missing

Can 63 missingP Pander harbour

* Sydney inletQ Series oomplete

R Kyuquot sound Can 71 missing

S East coast
(Trincomali channel)

Can 31 belongs to series AB (AB7).
it was destroyed.

Cans 74,75 missing

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



- 8 -

2. A COMPLETE LIST OF ANALYSES TO DATE

Regarding the table a of result a

Cane 1 - 2 4 inclusive were analysed during the summer of 1932. These

analyses include wet and dry samples, and a synopsis of the results were sub-
mitted in a previous report.

Cans 25 - 73 represent samples done during the sunnier of 1933» I»

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 a* determinations

In comparing the results if wet samples

fer I932 and 1933, it will be seen that the results for 1933 ( when samples were

dried in petri dishes) are mobe consistent than those of the previous year.
j

As is explained in the next section of the report , the protein values

reported for samples 1 -*.24 are probably incorrect since it is doubtful

As soon as possible

remain to be done on all the samples.

« /

Whether the factor N x 6,25 represents the protein value,

a table giving the percentage N2 found in the oil free dried meal for these
t

samples will be submitted.
In completing the analyses the serial numbers an the remaining cans

should be used in recording the data, as the previous data have been recorded

in an index system arranged to include these numbers»



Results of analyses ( wet sanples)

% oil in
dry

sample

% solids
In wet

v sample

t solids
in dry
sample

Wt. of
contents
of can

Wt. of
wet sample

taken

j. protein
dry, oil

free sample
(W T 6.25)

Can no.
and

marks
% ash in
dry, oil

free sampleg. g.
850 48.851.5

50.4
42.7
42.6

27.72
( CB7 ) 81.8 12.87

12.88
24.5 55.5

56.0 80.125.2
22.8
24.5

r

56.5
55.6 46.4 81.0AT.

12.9
824 51.7 r 21.7

22.1
54.2
56.5
54.4.

55.0

5
(CB7) 82.9

82.4
82.6

51.1 12,27
12.2947.8 21.7

21.8AT. 45.0 12.3J
8514 47.0

51-2
49.7

23.4 55.0( CB8) 23.8 81.1
81.2

55.7 13.20
15.5822.8 55.648.3 55.5

54.4
22.9
23.2 45.6 81.2AT.

13.4
6 842 21.1

20.3
20.9
20.2
20.6

45.7
41.4

57.9( SP5) 56.9 83.1
84.1

10.94
10.8056.947.4

42.8 60.7
58.1 83.6AT. 41.9 10.9

836 49.6
48.2
43.0
48.5

7 55.720.9
20.5
20.1
20.1
20.4

( BD5) 56.6 82.9 11.74
11.9060.3 81.9

59.4
58.0 82.4AT. 42.0 11.9

8 811 56.343.2
46.6
51.1
47.6

24.0( BD6) 85.3 12.16
12.28

23.3
24.*23.6

57.3
56.2 85.656.8

23.8 56.6 85.4AT. 43.4 12.2



Results of analyses ( wet sanples)

X solids
In wet
sample

X oil InWt. of
contents
of can

X so] ids
In dry
sample

Xproteln
dry , oil

free sample
(W i 6.25)

7. ash In
dry, oil

free sample

Can no«
and

marks

Wt* of
wet sanple

taken
dry

sampleg.
856 42.6

30.9
43.9
44.0

22.810 55.1(3*7) 22.8
; 22.6

22.5

56.0 82.4
80.2
81.3

11.83
11.9853.7

56.1
44.8 81.322.7 55.2AT.

11.9
826 57.6

44.4
43.7

61.0
58.3

20.211
( BE7) 20.2

21.1
20.5

79.2 12.11
12.09
12.1

59.3 79.2AT. 59.5 40.5 79.2
854 58.542.6

48.6
48.4
54.7

12 20.2
20.4. £. ( BÏ7)

80.954.6
56.8 82.2

81.7
81.6

' 1

20.2 12.10
12.16
12.1

56.319.9
20.2 56.6AT.

43.4
18.0
17.2
17.4
17.3

68.9? 51.7
40.2

14
( HF6) 67.4 85.4

84.0
11.76
11.6641.6 67.0

66.947.4
67.6 84.7

AT. 17.5 32.4 11.7
843 85.9

15
II.83
11.78

spoiled samples 1.2,3( HF6) .

85.969.9 85.9 11.855.0 15.9 30.1
16 791 30.0

25.5
26.0

15.3 73.4
74.4(BF6) 16.5 85.4 12.82

12.6816.5 85.473.516.1 73.8AT. 26.2 85.4 12.8
18 857 82.341.3 15.5

15.4
16.4

72.7
73.4

( B06)
80.649.2 11.91

12.08
12.0

69.7 83.1
82.0

50.5
28.1

AT. 71.9



Results of andyses ( wet samples) coat’d

> solids
la net
sample

% solids
ia dry
sample

l oil ia
dry

sample

Can no.
and
marks

Wt. of
contents
of can

f. protein
dry, oil

free sample
(N x 6,25)

Wt. of
wet sample

taken
% ash, ia
dry, oil

free sampleg. g»

85719 15.344.3 71.1(BO6) 18.1 67.5 83.449.3
71.648.8 82.815.4 11.12

10.99
11.1

54.8 68.6 82.3
82.8

17.1
16.5 69.7AT. 30.3r ».

822 26.3 47.8 86.0 11.28
11.35
11.3

21 45.5
37.0

, 41.2
34.8 86.0

Pt. Gray, no marks
AT. 47.9

47.8 86.052.2>\
s

834 34.822 37.7
40.1
29.4

41.7
40.6
41.7
41.1

36.5Pt. Grey
ao marks

AT. 80.2
80.4
80.3

11.44
11.36

J 37.0
36.1 58.9 11.4;

85123 34.3 29.7
30.1

50.536.6
38.0

Pt# Grey
no marks 51.3

47.8 85.1
83.3
83.2
83.2

11.18
11.16

32.2
33.4 31.0 50.5

38.422.3 50.4
50.130.8AT. 49.9 11.2

861 83.025 22.4 52.»( BH) 76.5 22.4 51.386.0 51*422.4
22.4,

AT. 48.151.9
858 60.829 20.7

20.7
20.6
20.7
20.7

47.5
48.6
48.2
48.4

( HH5) 78.9
62.9
78.0AT. 48.2 51.8



Results of enaly 8es ( wet samples)
oont » d

t solids
in vet
sample

1. solids
in dry-
sample

T oil inCan no*
and
marks

Wt. of
oontents
of can

1. protein
dry, oil

free sample
(N x 6*25)

Wt. of
vet sample

taken
> ash in
dry , oil

free sample
dry

sample
g.
854 66*131 20.3

20.3
53.3
54.0( AB7) 81.1

55.1 54.220*3
76.8 54.0

53.9
20 *3
20.3 46*1

AT.
837 7o*3

47.2
74.7

' 85.4

33 20.4 53.7( BL6) 20.4
> 20.0
20*4
20.3

53.7
53.8* -

54.0
53.8 46*2AT.

; )
845 18.160.134 53.5( BL5) 53.862*5 18.0;

1 1 ‘

57.7 17.9 53.4
61.4 18*0 53.7

18.0 53.6 46.4AT*

849 34*6
54.3
54.3
61.2 ( rejected)
54.4

67.0 19.135
( BL6) 71.1 19.1

18.971.2
66.3 19.1

45.619.0AT.
848 64*2

68.8
67.8

37 19.1 49.4
49.5
49.2
49.7
49.4

( BI6) 19*1 ’
19.1

69*4 19.3
50.6AT. 19.2

85038 54.4
71.5

17.3 54*3( BI6) 53.817*3
61.7 53.817.3
71.4 17.3 54.3

46.017.3AT. 54.0



Results of analyses («et samples) oont *d

t ash in
dry , oil

free sample

> solids
in wet
sample

> solids
in dry
sample

Can no*
and
marks

> oil in \ protein
dry , oil

free sample
(R x 6*25)

Wt. of
centants

of can

Wt. of
wet sample

taken
dry

sample
• " *El

i • *'

854 77.6 19.439 53*0( BI6) 53.619.4
: 19*4

74*4
54.8 53.3

19.459.0 53.3
46,719.4AT* 53.3

856 26.265.841 49.7
48*2( BJ5) f.69.9 26.2

26.259.7 49.9
55.8 26*6

} 26.?
48.3
49.0 51.0AT.

855 83.4 46.542
( HT6)

27.7• I ’
27.6 46.9

47.0
46.8

62.5
26.875.0
27.670.7

46.8AT. 27.4 53.2
824 61.3 48.2

47.0
47.0
47.1
47.3

43 25.2
25.2
25.1
25.2
25.2

( BJ5) 61.3
72.8
78.9

AT, 52.7
850 81.1 55.845 20.4

20.3
20.2
20,2
20.3

( BK5) 62.2 55.8
56.977.1

30.7 56.0
56.1AT. 43.9

858 86.4 19.650 54.4
55.1( BM5 ) 70.9 19.7 .73.8 19.6 53.7

iv.t m75.5
*5.5AY .



Résulta of analyses ( wet samples) cont ’d

j, protein
dry , oil

free sample
(W x 6.23)

% solids
in dry
sample

> solids
in wet
sample

J oil in > ash in
dry, oil

free sample

Can no*
and
marks

Wt. of
contants

of can

Wt. of
wet sample

taken
dry

sampleg. BP —i

;

851 76.1 56*051 17.9( BM5) 17.866.0 56.0
, 17.8
’ 17.8

56.467.1
56.264.4

17.8 43.856.2AT.
866 72.2

81.1
84.0

55
( HN5) 50,82V*21.4

21.4

f*
49.9

49.650.4" AT.
J837 65.754 20.4

20.4
20.3
20.4

52.0
50.6(BN5) 74.1

88.1 51.8‘ 1

48.651*4AT.
67.6 60.0

60.1
57 19.3779( B07) 83.9oil stains

on top and
sides

19.4
90.6 19.3 59.5

19.3 59.7 40.3
AT.
58 65-7743 20.4

20.4
52.9Q B06) 68.4 52.8
53.0? ?

47.120.4 52.9AT.
803 61.361 70.2 21.7( HP6) 68.0 21.6 61.5oil stains

on top and
sides 61.478.9 21.6

21.6 61.4 38.6AT.
83462 78.9 57.6

59.4
60.0

1942( HP5) 83.8
70.4

19.2 • -
19.2

41.059.019.2AT.



Résulta of analyses ( wet samples) cont'd

% solId8
. , In wet

sample

1 solids
in dry
sample

> o i l i nCan no*
and

marks

Wt. of
wet sample

taken

% protein
dry, oil

free swiple
(N » 6.25)

Wt. of
centants

of can
> ash in
dry , oil

free sample
dry

sample
i

85665 60.879.1 19.4
( B^5) 61.2, 19.4

,19.1
77.9

61.272.0
61.1 38.919.3AT.

21.8 59.885766 76.5
( Bd7) 83.3 21.8

21.8
58.8i,

77.1 59.5
21.8 40.659.4AT.

}845 18.867 57.979.5
18.7 58.573-2

80.4
J

• : * 57.819.1
18.9 5«.l 41.9AT.

827 78.9 16.969 59.6
( BR7) 69.0 16.? 58.8

60.072.4 17.0
16*9 59.5AT. 40.5

840 84.5 60.119.0
19.0
19.0
19.0 . ,

70
( BR6) 87.5 • 59.9

60.2
60.1

90.5
39.9

56.579.3 17.9
83.2 56.017.9

56.293.6 17.9
56.2 43.8AT. 17.9



Results of analyses (dry samples)
Wt. of

contents
of can

i oil in protein £ ash in
dry, oil

free sample free sample
(N x 6*25)

% solids
in

' sample

Can no* Wt. of
wet sample

taken
> m a a l

i. ( solids) in
water dry sample

dry
and

dry, oil
sample

Si g. • *

6371 25*02
32*73
32.04
32*60
38.75

32.? 54*9(CA8) • 33.0
33.1
33.1
33.0

54.5
81.557*3 13*01

12.9958.1 81.4
54.3

66.9 44.6 81*433.1AT* 55.4 13*0r
31.78
37.78
35*59
38.34
34.68
32.86

647, 5 32.1 54.3(AD6) 56.9 84.2
86.7

33.3 12.10
12.10J 32.1 57.1

56.8 83.931.1
1* 32.2 59.2* i ‘

56.832.2
56.867.8 84.2

AT. 32.2 12.143.2
641 28.85

35.89
36.85
37.68
2?.36
30.69 .

30.3
30.4
30.6
30.5
30.3
30.3

59.9( AS7) 58.8 83.0 12.19
12.0782.660.6

59.7
63.0
64.1

69.6 61.0 82.8
AT. 30.4 39.0 12.13

536 31.81
35.21
33.88
35.19
32.82
31.55

13 27.3 73.0( AF) 27.6
27.4
27.5
27.4
27.4
27.4

72.8 85.1 12*80
12.7885.070.9

72.0
70.0

70.0
71.472.6 85.028.6

AT* 12.8



Results of analyses ( dry samples)

% oil in > protein
dry, oil

sample free sample free sample
(W x 4.*5)

> a s h in
dry, oil

' V«Sal
i. ( solids) in

dry sample

% solids
in

poaple

Wt. of
wet sample

taken

Wt. of
contents

of can

Can no.
dryand

water
£• g.

26.652.10
52.20
54.08
55.98
54.82
26.55

75.9552.17 81.4
81.8
81.2

(AO) 26.6
26.6

11.72
11.70

72.5
75.4

26.6 74.9
26.6 75.4?5w4

76.524.7 81.5?6.6 25.1 11.774.975.4AT.
55.4585 28.20

52.10 .
28.49
55.20
55.18
51.95

45.924 44.1
44.8
45.8
45.4
44.9
45.8

55.9} 81.9 11.29
11.5555.9Pt. Grey

no marks 82.055.8
55.9
54.0 82.055.8 44.2 11.554.2AT.
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RECOMMENDATIONS CONCERNING TOR FUTURE OF TR5 WORK3.

Besides completing the samples collected in the intended manner, there

are three points to he checked in the analytical procedure. They are:

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

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

oxidation

(3) The effect of various solvents on the value obtained far the

oil content.
The following notes are pertinent to the points listed.

(l) G. Buglia and A. Constantino Z, f. physiol, chan. 86: 137-140,
in a supplement to their series of papers on muscle chemistry , note that when

muscle tissues f certain marine animals were dried at 100 - 102® C. there was

a loss of some volatile alkaline-reacting substance originating from the de-
composition of the muscle extractives. At a temperature 110 - 112* C. a loss

of substances, which were acid in reaction, was noticed. S. Yamatmato and S.
Masuda, J. Imp. Fish, Inst. , ( Japan) 22: 53-55* - 188-197 * 1926, note that when

fish muscle is dried by heating for a long time monoamino add N is, in the

most cases, gradually decomposed and is lost.
In the results of the 1932 analyses, protein values were obtained by

multiplying the KJeldahl nitrogen by the factor 6.25«

the value of ash for the dry extracted meal added, the total vas 92 - 96 per

When this was done and

Since all the fat had bean extracted and since the carbohydrate contentcent.
of fish is negligible, it follows that the dry oil free meal must be composed

of nitrogenous material and Inorganic 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 probably 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. I917.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

desiccator fitted with glass tubing leading to a receiving flask containing

enough Ilf sulphuric acid to absorb any nitrogenous products which were driven

off. The weights of the samples, before and after drying, are deten&ined so
ithe amount of moisture lost could be calculated. By concentration o f the

contents of the receiving flask and by a KJeldahl determination ( run in
triplicate on samples of the concentrate) the amount of nitrogen could beri

found end hence the loss per sample calculated. If this loss were found to
be appreciable it would be well to ran experiments on several sanples in

order to obtain enough data to calculate the correction needed for the protein

factor.
A dessiccator at atmospheric pressure.
B » flask containing H2S0^.C - trap containing HgSO^ to prevent

absorption of NH* from the air by
flask 3 and thus prevent erroneous
results./9 c

To study the loss of nitrogen during extraction, Kjeldahls should be
run in the usual manner an weighed samples of the extracted oil (1- 2-g.
samples)•
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( 2) In many investigations of marine products, the proce&re has been

to dry the samples in a vacuum oven to prevent oxidation of the oil* In 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 small , all sanples were air dried. One experiment conducted in 193 2 showed

that on drying the samples in a current of C02 the values far the dry material

were the same as air dried samples.
experiments by drying samples in the air and samples, from the same can, in a

It was intended, however, to carry out some

vacuum desiccator, extracting the dried materials and seeing if there was any

marked difference in the oil values. Far this experiment it is recommended

that 6 semples, from a can containing water, be dried as usual in petrl dishes

and than 6 samples be dried in petrl dishes in a vacuum desiccator and the oil

Six samples are recommended in
' 1'

place of the usual 4 since the increase in number should be sufficient to rule out

any differences due to errors in sampling.
and meal of both series be determined as usual.

A « desiccator pumped down with water
pump.

B distilling flask to reoeive moisture.
C » Winchester to take up any changes in

pressure and prevent the water from
sucking back.

p «inp

0 * eft .
The tube T should not extend too far in the flask B or otherwise if there is

any suoklng 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.H. Bruce,
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llî 469-85 » 1924, and both these workers used oarbon tetrachloride

for oil extractions* For this reason » together with the fact that it is a

vent, non-inflsnmable, and has a high enough boiling point to prevent

Bioehen. J_••

Cheap

great losses during extraction and re purification, it was used. Many workers

Since some literatureon other kinds of fish have used other or petroleum ether*

ad suggesting that the type of solvent will affect the oil value, it

ed to dry samples in the air (and if possible in a vacuum desiccator)was ijtt

and thei extract with either carbon tetrachloride, ether, or petroleum ether,
nine the differences obtained for the value of dry oil free meal andand de

While this is not essential, it will add greatly to theoil content.hence

.ess of the paper if it can be included, since it will furnish a basiscompl

son to workers who have used solvents other than carbon tetrachloride*of con
3
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