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CHEMICAL STUDIES ON CANNED MEATS.
III. CARBON DIOXIDE AND HYDROGEN GASES
PRODUCED AT CANNING AND IN STORAGE.
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For the purpose of knowing the changes of canned meat and the state of
corrosion of can-materials, we determined oxygen, nitrogen, carbon dioxide
and hydrogen gases in commercial cans as described in the preceding paper.®
In the experiment recorded in the present paper, carbon dioxide was again
determined as a means of knowing some chemical changes which oceurred in
canned meat, and hydrogen gas to know the state of the corrosipn of can-
material. But in the present case, instead of commercial cans, sealed glass
tubes containing-.a certain meat, tin and iron powders, and solutions of dif-
ferent hydrogen ion concentrations were used for the sake of more exact
comparison. The tubes were heated at 130° for different hours, to know the
influence of heat and pressure upon canned meat and can-material at canning,
and preserved at 50° for different periods to know the effect of storage.

The experiments were performed with three kinds of meats, but only the
data with beef are described below, as the results with other meats were
analogous.

Table 1. Carbon Dioxide (e.c.)
(a) Sulphuric acid was added.

Meat powder Fresh meat Somewhat spoiled meat
| P efors ana w015 2043
I Hours of heating - 1 I 3 1 T d3_*4
i_- Days of storage 0 30 60 [—F(;_H__GT_&]_| E_ ___lFJ T
‘ Fe added 21 | 26 | 21 | 31 | 22 | 21 ‘ 18 | 27
} Snadded | 1.4 | 26 | 29 | 22 | 11 | 19 | 25 | 18
] Fe and Sn added N _22_ { 2.2 - 1.9 3.1 2.0 2.1 ‘ 1.5 . 2&.

(1} Thls Bulletln. 11 (1036), 715.
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(b) Water was added.
|
Meat powder [ Fresh meat Somewhat spoiled meat
pH, before and | _ B
after heating I 5.6—b.T 1 6.6—6.7
Hours of heating l 1 3 | 1 | 3
Days of storage | 0 30 | 60 0 0 80 | 6 | o
Fe added ! 1.7 1.2 { 0.8 2.6 1.7 1.1 1.2 2.6
Sn added 1.5 | 2.4 ; 2.8 2.3 1.2 2.0 2.4 2.0
Feand Snadded | 1.5 | 05 | 09 | 24 | 14 | 08 | 08 | 24
(¢) Sodium hydroxide was added.
|
Meat powder | Fresh meat Somewhat spoiled meat
pH, before and _ _
after heating 8.6—7.9 8.2—-17.9
Hours of heating 1 J 3 1 3
Days of storage 0 30 60 : o | o 30 60 0
i
Fe added 09 | 05 | 02 | 18 | 11 | 03 | o2 | 20
Sn added 09 | 12 | 13| 16 | 10 | 14 | 18 | 138
Foand Snadded | 0.9 | 03 | 02 | 14 | 12 | 05 | 02 | 20
Table 2. Hydrogen (c.c.)
(a) Sulphuric acid was added.
Meat powder Fresh meat Somewhat spoiled meat
pH, before and _ _
after heating 4.0—4.5 4.0—4.3
Hours of heating 1 3 1 3
Days of storage 0 30 60 0 30 60 0
Fe added 186 | 48.2 | 57.7 | 325 | 199 | 550 | 601 | 30.2
Sn added 03 | 02| 02| 03| 03| 08| 01 | 03
Fe and Sn added 1 19.7 [ 49.3 57.8 32.8 .23.7 54.1 63.3 27.8
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(b) Water was added.

Meat powder Fresh meat Somewhat spoiled meat
P eoeiore and 5.5—5.7 5.56—6.7
Hours of heating 1. | 3 a i [ 3
Days of storage ' 0 30 60 o | 0 30 r 60 | 0
Fe added 5.2 321 36.0° T.4 5.9 34.9 | 41.1 8.1
Sn added | 0:2 ; 0.2 1.2 0.3 0.2 0.1 [ 0.5 0.2
Feand Snadded | 52 | 334 | 330 | 87 | 56 | 40.0 | 416 | 96 |

(¢) Sodium hydroxide was added.

|
Meat powder Fresh meat ] Somewhat spoiled meat
pH, before and _ _
after heating | 8.6—17.9 8.2-179
Hours of heating 3 1 3

Days of storage 30 60 0 0 30 60 0

6.4 | 215 | 1.2 | 1.8 | 229 | 211 | 52

Fe added
" Sn added 0.1 0 0.2 o | o 0.1 | 0.2

QOG
GONOI

Fe and Sn added

17.2 | 21.2 0.8 1.4 | 221 | 218 | 61

The results of experiments performed with beef and fish were as follows :

(1) The production of carbon dioxide at canning increased a little more,
as a rule, in the presence of iron than in the presence of tin alone. And also
the longer the time of heating the more was the increase.

(2) The production of carbon dioxide during storage, gradually increased
in the presence of tin alone, but decreased in the presence of iron. The
decrease seem to be due to the fact that carbon dioxide produced by gradual
oxidation acts on iron to make iron carbonate and hydrogen.

(8) The production of carbon dioxide seems to have some relation with
the hydrogen ion concentration of meat juice and the kind of meats, but the
relation with the freshness of the meat is not definite. :

(4) The production of hydrogen is chiefly due to the presence of iron but
only slightly to that of tin. In the presence of iron, the production had an
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intimate relation with the hydrogen ion concentration of meat juice, the
stronger being the concentration the more the production. The production
increased proportionally to the length of time of heating at eanning, and to
the period of storage of cans.

(5) The kind and freshness of meats have more or less influence upon
the production of hydrogen from can-material.

(6) The quantity of carbon dioxide precduced was generally very small
as compared to that of hydrogen.

In conclusion, the authors wish to express their thanks to the ‘‘ Hattori-
Hokokwai’’ for a research grant from which was defrayed a part of the cost
of the investigation.

Laboratory of Agricultural Chemistry,
Kyushu Imperial University, Fukuoka.




