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- STUDIES ON THE CAUSE OF THE SPRINGER OF CANNED SALMON

Eiichi TANIKAWA and Yasunosuke INOUE.

Faculty of Fisheries (Hakodate), Hokkaido University
(Laboratory of Marine Food Technology)

“Springers” in ‘the canned salmon’ or' the canned mackerel are often found.
This springer is recognized as one of the kinds of a,l.)norma,l.caﬁs, and it i$ of Iess
commercial value just as is the swollen can. The springer is a can with end
bulging. Under thumb pressure the bulge flattens with simultaneous bulging
of the opposrke end. Cans with beth ends bulged may also be considersd- spring-
ers, provided oRe of the ends can be readily flatteaed.  According to BIGELOW4’,
the springers are due to the following cavses : (1) Pressure from hydrogen
generated as s result of chemicsl action of the acid contents on the metal of the
container. (2) Imperfect closing of the can, in which the paper gasket is
imprevious to bacteria but admits air. (3) Ovc—:—i‘filling “of the can, in which
products of heavy consistency are especially involved. ~ (4) Sealing at tod low a
temperaturs, (5) Dented cans.  (6) Incipient spoilage.

From pmctlcal experiences in the canneries, the following fa.cts ere obsel‘Ved
28 to the sprmger of ‘canned salmon. (1) The ‘meat in the springer i as good
as in the normal can 'in'iws'pect' to taste, color, softness and appearance of the juice.
(2) The bulging appearance is observed after and durmg the cooling of sterilized
can. (3) There are a fow sprmgcrs in flat (low) cans, but many in tall cans.
(4) Compara,twely few springers oceur during the filling machine (the filler) " is
clea.n, e. b, during l~2 ‘hours after the be0‘1nnln0‘ of puttmg “the machines
in motion in the morning or after the midday meal. © () There occur few‘
springers when there is little necessity rehandling the meat owing to the normal
motion of the filler or employing of normally fresh raw material.  (6) In opening
the springer of canned salmon, it is supposed that some spaces ars usually formed
bebween the mest cuts especially owing to the addition of tail meat.  (7) There
ars fow springer when the exhausting is sufficient by means of raising the temper-
ature of the exhaust box, by increasing the exhausting time or by using the
exhausting box and vacuum seamer together. (8) There is a difference of occurrence

of springers owing to the difference of the weight of the can. The greater the
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differences in weight of cans of the same shape, the more often the springers are
found.

The senior author, TANIKAWA, has repeatedly tried to detezt the cause of the
springer of camned salmon by the analysis of gus in the cans, bot he has had no
favorable result. Now the present authors have proved that one of the causes
of springer is unsufficient exbausting owing to the cross packing of the meat in
the container.

{. Gas components in the springer of canned salmon.

FUKUOKA‘®> has studied the gas components in the swollen can and the
springer of various kinds of canned foods : boiled mackerel, tomato sardine,
oil-mackeral, boiled clam, and seasoned skippsr. He said that these cans always
contain CO,, sometimes with H,, and the decompozad can which has smell con-
tains N, besides CO, and H,.

MATSUIKE and MITSUHASHI‘®> have studied the gas components in the springer

of canned salmon, one year after the studies of the senior author and MIYAIRI'V
on the same problem.

TANIKAWA and MIYAIRI‘?? have obtained the following results on the gas
components in the springer of canned sample.

As shown in Tables 1~8, the amount of the gas content in the springer is
greater than in the normal cans. This is due to the bulging of the top of the
cans. The amounts of the gas of volatile base, CO, and N, in the springer ars
greater than in the normal cans, but the amount of O, in the former is less than
in the latter. H, gas could not be found in the normal cans. The amount of
gas in the cans which wers incubated at 37°C was somewhat greater than the
cans which wers not incubated.  This is probably due to the evaporatiou of the
volatile base dissolved in the meat in the can.

Judging from the gas content in the springer, the authors could not consider
the cause of the springer of cauned salmon to be the hydrogen-springer resulting
from chemical reaction between the material of the containers and the meat.

In respect to sealing of the springer, the authors could not find any imperfect
sealing points. The conclusion is that the cause of the springer of canned salmon
éannot be the gas components in the can.

Generally speaking, the springer is of lighter weight than the normal cans as
shown in Tables 1~&6.

2. The weight of the springer compared wirh the normal can.
The springer is found usually among the light weight (less 562 g.) or normal
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Table 1. The amount of gas-content in the springer of the canned salmon collected 5 months after the processing.
(Gas estimated at temperature of 7°C)

. . Atmospheric Total-gas Total amount The percentage| Gas content "I:he
Sample T“;‘f V:ﬁ’eght pressures eonte.ts of gai The 2mount of volatile of C)g [:z.r%nta%e Nu;nbg{s
&np d fool. | &t estimating | at estimating | content at volatile bag base to total | at standard tot {’ 2 to o 'a{ Remark+
0. | canne : time. temp. standard state. ™| gas content. state. (c):o‘meits mea’.
(g) {mm) (e.c) (e.c) (e.c) (%) (e.c.) %) (pieces)
1 570 751.0 346 334 0.58 1.73 241 7.22 1
‘2 562 748.3 32.0 30.7 0.77 2.50 5.28 17.20 meat crushed
3 555 752.0 45.5 43.9 0 0 2.51 5.71 2
4 559 752.0 274 26.4 0 0 2.46 9.31 1
5 562 759.5 31.6 30.8 1.95 6.33 2.14 6.96
6 566 759.5 215 - 20.9 0.97 4.65 1.85 8.84
7 555 759.5 32.0 311 0.58 1.88 3.48 7.19 1
8 570 769.8 27.3 26.6 0.39 1.47 1.75 6.59
9 546 760.8 32.9 32.1 0.39 1.22 1.56 4.86
10 555 760.8 31.7 30.9 0.49 1.58 1.85 5.99
11 570 760.5 329 32.1 1.66 5.17 3.07 9.57
12 570 760.5 25.9 25.3 0.64 2.51 1.86 7.34
13 562 758.3 28.3 275 0.88 3.19 1.75 6.37 1
14 570 758.3 347 33.8 1.85 5.48 1.85 5.48 :
15 566 757.1 36.8 357 0 0 2.39 6.70 2
16 566 750.1 239 23.0 1.06 4.60 1.15 5.00
17 569 750.1 20.7 19.9 1.40 6.80 0.77 3.86
18 555 749.8 38,5 37.0 0.34 0.92 2.76 747
19 559 749.8 326 313 0.58 1.84 2.02 6.44
20 559 751.9 339 32.9 0.44 1.33 2.09 6.35 1
Average 562 — — 30.2 0.88 3.13 2.25 1.22
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Table 2. Gas-content in normal commercial canned salmon which was processed at the same time as the springer
described in Table 1. (Gas estimated at temp. of 7°C)

coppe T | Ao Tosey |0 | mne e Rt O G0t e | S
?\ITI(‘)I.) ¢ cam(l)(dtf(e)oﬂ. at Gfg::jﬁng at e(:g';l;ﬁng st ;:&:;t:{x{t s?:':.t el vola.ti(l)e base. lé‘izecg(t)xt?rf?l | 8t zt‘:r;gard ofgg::lt e%xaégo Om::ﬂ Remarks
(g) (mm) ‘c.c.) (c.c.) (c.¢.) (%6) | (cee.) (%) (pieces)
1 574 747.6 8.4 8.1 0.39 4,76 0.53 6.55 1
2 566 747.6 21.5 20.6 0.38 1.86 0.77 3.72
3 570 741.6 10.3 2.9 0.53 5.34 0.72 7.28
4 574 7476 10.0 9.6 0.43 4.50 1.00 10.00
5 574 735.6 21.3 20.1 0.42 211 0.99 4.93 1
6 574 735.6 1.0 10.4 0.66 6.36 0.99 9.54 1
7 570 733.0 19.1 18.0 0.44 2.44 1.27 707
8 570 733.0 9.2 8.7 0.47 5.46 0.61 7.10 2
9 560 733.0 10.35 97 0.47 4.81 0.71 725
Average 570.9 — — 128 047 4.18 084 ] 7.05 —

Table 8. Gas-content in the gpringer which was processed at the same time as the springer described in Table 1

and placed in the thermostat (837°C) for 7 days. (Gas estimated at temperature of 7°C)
The weight A;Tezzgl};fgic | ’l;(o);ilexg: 5 Totg}‘ ’g:: unt The smousit ﬂ:;} I;e(:‘lc‘;rlllg.ge Gas con*ein't pe rg‘cl:::age Numb(jrs :

S%?:} le c:m;f dﬂfl‘go a4 | & estimating " at estimating content st vo]ati(ig base. base to total | at sfand:;rd Ot; o(t}al) "g :so Ofﬂ:‘;ﬁ Remarks

: time. temp. standard state. i gas content. state. ‘ content.

8 (mm) \c.c.) (csc) (e.c) (%) (e.c.) \ (%) (picces)

1 559 7404 27.8 26.4 1.52 5.76 0.86 3.24

2 578 740.4 178 16.9 1.04 6.18 0.81 4.79

3 589 745.8 70 6.7 0.29 4.29 0.29 4.29 1

4 570 754.2 24.3 235 117 4.96 0.87 3.70 1

5 562 754.2 278 26.9 1.26 4.68 0.87 3.24

6 566 758.4 345 33.6 1.46 4.35 1.17 3.48

7 574 7584 22.8 22.1 0.87 3.95 1.02 4.61 1
Average 571.1 — - 22.3 1.09 4.88 08t 3.91 —




‘Pable 4. The amount of gas-content in the normal commercial canned salmon which was processed at the same time as

cang described in Table 2 and was kept in the thermostat (37°C) for 7 days. (Gas estimated at temperature of 7°C)

Remarks.
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weight cans (526~578 g) as shown in
Table 7.

The average weight of the springer
collected in 5 months after the process-
ing in the factory was 556 ¢, and the
average weight of the normal canned
salmon was 559 g. Regarding the
difference of the weight of can be-
tween the springer and the normal can,
MATSUIKE and MITSUHASHI‘?? gaid that
the average weight of the springer Wa.é,
563 g, while that of the normal can
was 574 g, the difference of their
These

results agree with the observations of

weight being about 11 g.

the prasent authors.

It is a fact that the springer is
rarely caused by the overfilling despite
the rosults offerad by BIGELOW-"); bu%
in the light weight can or normal
weight thers is a probability occurrence
of the springer. In the light weight
can, it is supposed that thera are surely
clearances in the meat in the container:

The authors have proceeded with
thess studies, basing their work on

the fact above mentioned.

3. The observation of the contents
in the springer. _
In a modern cannery preparing canned
selmon the meat is filled by Machine
Filler.

in a state of crossed packing. The

Sometimes the meat is filled

packed can ia rshandled in order to
clear the surface of the weat in the

can, That is to say, gaps between
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Table 5. Gas-content in the springer of canned salmon collected in the factory.

. . . The percentage
umplo | The welght of | Atmospterio [Tttt ol smowt | e smoune of | of yolale be (3 em o | TP procte
No. estimating tim=. | temp. of 7°C | standard state. content. state. gas content.
® (mm) (cel (c.e) (ce.) %)l e} | (%)
1 570 764.4 38.2 375 0.19 0.52 2.25 6.02
2 562 764.4 17.0 16.7 0.69 4.12 0.88 529
3 562 764.4 238 23.3 1.08 4.62 0.98 4.20
4 555 748.7 33.2 31.9 1.00 3.01 1.30 391
5 574 7614 24.2 234 1.84 7.83 0.48 207
6 570 769.0 26.7 263 1.08 4.12 0.59 225
7 562 759.1 274 26.7 097 3.62 107 4.01
8 570 759.1 23.1 225 0.39 173 166 7.36
9 570 7619 260 254 1.17 4.60 1.79 7.0
10 574 762.6 46 1 45.1 1.17 2.60 185 4.1
Average 556.9 — — 279 0.96 3.68 1.29 4.62
(Table 5. Continued)
Gas content of | The percentage | Gas content of | The percentage | Gas content of | The percentage
Sfample O3 at standard | of Og to total | Hy at standard | of Hz to total | Ngat standard | of Ngto total pH Vacuum inches
No. state. gas content. state. gas content. state. gas content.
e (%) | (e.c) (%6) {ec) (%) .
1 0.19 0.52 0 0 34.81 92.94 6.4 o/
2 0.39 232 0 0 14.71 88.24 6.6 0
3 0.49 2.10 0 0 20.78 89.08 64 0
4 0.70 2.11 0.19 0.6 30.00 90.36 6.8 0
5 0.30 1.65 0.19 0.83 20.52 8761 6.4 0
6 0 0 0 0 24.65 93,63 6.8 0
7 0 0 0 0 24.64 92.34 6.4 0
8 0.49 2.16 0.49 2.16 1947 86.59 6.2 0
9 0.38 1.50 0 0 22.09 86.92 6.4 0
10 1.26 2.80 0 0 4081 90.50 6.2 0
Average 0.53 1.90 0.29 1.19 25.25 89.82 6.5 —
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Table 6. Gas-content in the normal canned salmon collected at the same time as the springer.

. ! |
cuppe | I weighe ot | Amcopheic sk g ot ol smonet |t o 6 BECTISS | G e 0| S reesty
No. estimating time.| temp. of 7°C standard state. total gas content. state, gas content.
(g) (mm) (cc) (ce) (c.c.) (%) (c.cd (%)
1 578 760.5 118 115 0.49 4.24 0.49 4.24
2 570 760.9 19.7 19.2 117 6.09 0.88 4,57
3 559 766.7 146 14.4 1.18 8.22 0.79 548
4 578 766.7 146 14.4 0.20 1.38 0.49 3.44
5 581 762.4 18.7 183 0.29 1.60 0.59 3.20
6 562 761.0 23.7 23.1 0.69 3.00 0.49 2.10
7 592 7650 10.2 10.0 0.10 1.00 039 3.90
8 5€6 7595 26.2 255 0.10 0.40 0.15 5.70
9 559 7618 30.6 29.9 0.87 2,90 1.76 5.9
Average 571.7 — - 17.4 0.57 3.20 0.67 4.27
(Table 6. Continued)
Gas content of | The percentage | Gas content of | The percentaze | Gas content of | The percentage
Sample O: at standard | of Oz to total | Hz at standard | of Hy to total | Naat standard | of N to total , . B
No. state. gag content. glate. gas content. state, gas content, rH Vacoum inches
) (%) (c.es) (96) (e %) B
1 0.29 2.54 0 0 10.24 88.98 6.2 6’
2 0.98 5.08 0 0 1620 84.26 62 3
3 0.20 1.37 0 0 12.20 8493 6.6 3
4 1.09 7.59 0.20 1.38 12.38 86.21 6.4 4
5 1.17 6.40 0 0 16.24 88.80 6.3
6 1.27 5.50 0 0 20.68 89.4 6.2
7 0.49 4.90 0 0 9.02 90.2 6.3
8 0.48 1.90 0 0 2348 92.0 6.2
9 0.48 1.60 0 0 26.80 89.6 63
Average 0.72 4.10 — - 16.36 88.26 - 63 —




- t g ¢ illed with piec f
Table 7. The percentage of weights of can. he meat are filled wi pieces o

meat and crushed.by the flat in app-
Classification by weights . %
earance.
Light weight .can (less than 562 g) = However, if there are vacant spots
Normal weight can (562 — 578 g.) 6 (clearances) deep in the meat, those
Heavy weight can (more than 578 g.) 4 vacant parts contain air.

MATSUIKE and MITSUHASHI(®®

Fig. 1. The condition of meat packing in the springer. explained the matter,

Added meat 7ai meat supposing the forms of

\7

N\

vacant parts in the meat

Y
NN

of the crossly packed

salmon as in Fig. 1.

R

The authors have also
believed that there will

be vacant perts in the

7z

(b
clearance Cclearasce c/earance

Q)
cleartnce

Fig. 2. The condition of meat packing in springer of canned salmon.

the springer of canned salmon. The avthors have opened 2 cans
of the springer of canned salmon, Flat
1 Pound type. It was not possible

%v
to obtain the springer in Tall 1
1_\\\

Pound. The mest in these sa.mplés

. A was gently taken off on dishes and
the form of vacant parts in the meat was observed.

By these oxperiments, the authors have found thet there ere vacant parts in
the meat of the springer 28 shown in Fig. 2.

At the same time normal cans were opened and the state of packing observed,
but no vecant part in the meat were seen.

Generally speaking the springer has been said to occur more often in Tall 1
Pound can than Flat 1 Pound can. This is owing to the fact that the flat cap
is less likely to be cross packed than the tall can; then the former has less
chance to have vacant parts in the meat.

But the flat can also rarely presents the springer as the experiment by the
authors,

The can which has vacant parts in the meat almost always becomes a springer.

4. Experiment on the artificial making of the springer.
The authors have supposed that the springer may be caused by expansion of
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the entertained air in the vacant parts in the meat of the can according to the
change of room temperature. ‘ ' ’

Here, the authors have tried to make the springer artificially by mtentmnally
cross-packing the meat in the can in a way to leave vacant spaces.

The anthors have packed mackerel meat in stead of salmoh meat, because they
were unable at the moment to obtain salmon,

The authors packed 510 g of mackerel meat in Tall 1 Pound can as shown.in
Fig. 3 (A). In this case they have placed a conical hollow tin made in imita-
tion of fish tail meat as shown in Fig. 3 (B) deep in the meat. - ’

Fig. 3. Meat packing in order artifici- ~The authors have packed also ‘510 g of
ally to make the springer. mackerel meat in other Tall 1 Pound can,
in which the trace of the conical tin was

left by removing it.
() To these cons was added crushed mea.t

on the surface of the meat and made to

have clean top by pressing. Then exhaus-

ting and sterilization wera carried out as

\
2N\

usual.

As control the authors pé.cke'd the same
content of the mackerel meat in Tall 1

-

A) (

Those cans were placed in the thermostat of 37°C during 3 days, two of them

Pound can which was. processed as usual.

became springers, the two in which clearances were left, but not the control can.
By experimental result, the presumption of the authors was }éu'ove:x to be correct.
From these results it is judged that the springer may bo caused by the same

mechanism irrespective of the kind of fish.

5. The prevention of the springer.

As the mechanism of the accurrence of the springer has been cleared up, if the
cause is removed, it follows that the springer will not oceur. This fact became clear
from the following experiment. The authors packed mackerel meat in a Tall 1
Pound can without making clean top byl the flat of the hand.  That is to say
the clenrance was left between the can wzll and the meat. --The prosessing
theraafter was as usoal. They also packed another can which was exhansted
30 minutes longer than the uéual heat oxhausting in order completefy to ramove
the air in the meat. Those cans were incubated in the thermostat of 37°C, but

they have not become springers. In the latter can, the vacnum inches was
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rather 11 inches.

' ‘To prevent the occurrence of the springer the clearance must be left between
the can wall and the meat, or there must be longer exhausting..  Parhaps the
extention of exhausting time will be discussed in another place frorn the chemical
or commercial pomtq of view. ‘

6. On the springer of the dented can.
A can sometimes becomes a sprmger by inner pressure from the denting of
the container. _ . o
The authors obtained two dented oans Which indieated the stato of the
springer. These dented cans were normal in weight ; 563 ’g and 564 g.  They
were clearly bulged by the inner pressure. '

Conclusion.

"The authors have clarified the mechanism of the happening of the springer
of canned salmon as follows : ' ;

In the machine packing, tail meats or other meal blocks are cross-packed
leaving the clearance in meat. To the surface of the meat is added crashed
meat then pressed by the flat of the hand in order to make a clean appearing
top. The gas in the clearance in the meat is expanded by the change fothe
atmospheric temperaturs, with the result that the end of the can is bulged.
This is the springer.

The sprmger is caused 1rrespect1ve of the Lmds of fish packed by the same
conditions. .

As the causes of the happeni\ng of the springer, one cause which was demon-
strated by the authors should be added to the 6 causes offered by BIGELOW over

25 years ago.
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