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Improvement of Smell of Canned Fishes— [

Hiromitsu Osada. Ikuko Takeuchi and Michiko Morioka

The canned mackerel in brine has a particular smell which is acceptable for certain
consumers. An approach for improving the flavor of the canned mackerel was aimed by the
addition of various additives.

When pH of brine added was acid, the amount of hydrogen sulfide contained in the canned
mackerel was lower, but the smell of one was not removed.

The smell of the canned mackerel was considerably improved by the addition of the broth
of onion, carrot and cabbage, of tomato puree or its liquid portion and of fermented rice bran
extract and of sweet sake. 1n particular, the effect of fermented rice bran extract was remark-
able to give a desirable flavor. On the other hand, the smell of the canned mackerel was not
improved proved by the addition of fermented rice bran powder.

And the smell of the canned mackerel was slightly improved by using C-enamelled can.

In general, the fishy smell of canned mackerel was on the decrease during storage.
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Materials {(commom mackerel)

Cooking
Remove the head, tail, viscera and kidney.
Wash.
Cutting
x Cut the fish into pieces to match Dried vegetable

i the size of cans to be filled (60g onion, 20g carrot and 20g
(3. 7-4cm cubes) . cabbage).

Pickling ‘ . ] Add 5.6 ¢ water.
‘ Soak in 15% brine for 15 minutes. Heating

) (meat : brine = 2:1) Heat for one hour at 60°C .
Packing

‘ Pack 200 g pickled meat in a Flat No.2 can. Extraction

Steaming Extract and fill up to 5-6 ¢
Steam for 35 minutes at 100°C . with water.,
Dehydrate. (Allow to stand to remove Add 224g salt.
condensing water.)
Filling Broth
\ Add 45 g of 4% brine.
Seaming Fig 2. Procedure for the preparation
J Seam by a vacuum seamer. of broth.
Sterilizing

‘ Sterilize for 80 minutes at 116°C in a retort,
Cooling

Fig 1. Procedure for canning mackerel in brine.
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Table 1. Changes in components and smell of canned mackerel
by pH value of added brine.
(Immediately after production)

Liquid added Meat H2S VBN NHa

(pH) (pH)  (4g%) (mg% (mgw% Tishy smell
2.0 4.94 44 .9 37.1 20.4 ++
6.0 6.20 116.4 36.4 22.8 —++
10.0 6.12 128.6 33.6 21.3 ++

(After storage for 3 months at 37°C)
Lipuid added Meat Hz2S VBN NH3s

Fishy smell

(pH) (pH) (g% (mg%) (mg%)
2.0 4,70 27.8 40.9 33.2 +
6.0 5.94 42 .4 44 .8 31.3 +
10.0 5.88 34.4 44 .2 37.2 +
(n=5)

VBN : Volatile base nitrogen
+ + : noticeable

+ : slight

+ : faint
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Table 2. Changes in components and smell of canned mackerel by the addition of broth.
(Immediately after production)

Constituents of head-space gas

Liquid added pH H2S VBN NHs  Fishy smell

H2S MM DMS

(ng%) (mg%) (mg¥%) (ng/ml) (ng/ml) (ng/ml)
4% brine 6.16 168.0 35.6 22.2 ++ 0.57 0.66 0.26
Broth 5.95 72.0 33.9 22.4 + 1.25 27.00 0.33

(After storage for 3 months at 37°C)

Constituents of head-space gas

Liquid added pH Hz2S VBN NH3s Fishy smell HzS MM DMS
(ng%) (mg%) (mg% (ng/ml) (ng/ml) (ng/ml)

4% brine 6.12 39.3 36.4 28.8 + 3.85 7.28 0.23

Broth 6.02 16.1 36.4 28.3 + 3.50 14.40 0.05

MM : Methyl mercaptan
DMS : Dimethyl sulfide
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Table 3. Changes in components and smell of canned mackerel by the addition of tomato puree.
(Immediately after production)

Constituents of head-space gas

Liquid added pH HzS VBN NH3 Fishy smell HzS MM DMS
(ng%) (mg%) (mg%) {(ng/ml) (ng/ml) (ng/ml)
4% brine 6.04 117.2 37,2  25.2 ++ 0 9.6 0.27
Tomato puree 5.94 37.0 421 8.6 - 0 9.0 20.60
Liquid portion 5 63 15.2 50.8 29.9 _ 0 11.7 15.00
of tomato puree
Solid portion 6.18 95.2  38.3 23.9 + 4+ 0 2.8 0.43

of tomato puree

(After storage for 3 months at 37°C)

Constituents of head-space gas

Liquid added pH H2S VBN NHz Fishy semll H2S MM DMS
(ug%) (mg%) (mgh) (ng/ml) (ng/ml) (ng/ml)
4% brine 6.03 29.7 40.3 22.6 + 0 1.37 0.11

Tomato puree 5.76 12.0 45.9 26.7 — 0 0.89 11,20
Liquid portion 1
of tomato puree
Solid portion

of tomato puree

5.32 8.0 45.2 29.7 — 0 0.73 16.20

H

6.18 29.6 41.0 21.7 0 1.46 0.16
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Table 4. Changes in components and smell of canned mackerel by the addition of fermented rice
(Immediately after production)

bran extract.

Constituents of head-space gas

Volume added pH  HzS VBN NHs ::x oS e HE
(ml) (ug%) (mg%) (mg%) (ng/ml) (ng/ml) (ng/ml)
0 6.13 247.7 37.2 21.9 ++ 0.11 1.03 0.10
5 6.09 162.0 37.0 25.8 + 0.11 2.20 0.10
7.5 6.08 178.3 38.7 25.3 + 0.1 1.30 0.10
10.0 6.05 170.3 38.9 26.0 - 0.32 9.40 0.15
12.5 6.07 154.8 38.7 23.0 — 0.13 1.80 0.10
15.0 6.00 110.3 37.7 21.4 — 0.09 1.70 0.12
(After storage for 3 months at 37°C)
Fishy Constituents of head-space gas
Volume added pH H2S VBN NHs H2S MM DMS TMA-N
(ml) (2g%) (mg%) (mg%) (ng/ml) (ng/ml) (ng/ml) (mg%)
0 6.05 39.6 40.1 23.7 + 0.94 0.77 0.13 6.07
5 5.98 29.3 40.5 24.8 + 1.15 1.18 0.16 0.07
7.5 5.88 37.0 38.6 25.7 - 1.36 5.00 0.12 6.37
10.0 5.94 31.2 42.9 27.0 = 0.85 7.50 0.17 5.35
12.5 5.88 25.9 40.8 23.5 = 1.02 4,80 0.11 5.35
15.0 5.84 21.0 36.2 25.4 — 0.93 6.18 0.16 5.62
Table 5. Contents of free amino acids in the additives. (mg%)
Amino acide Broth Liquid portion Fermented rice Sake Sweel: salke
of tomato puree bran extract (second grade)
Asp 0.6 87.1 14.8 3.7 16.5
Thr 1.1 10.5 7.4 2.8 14.0
Ser 0.8 35.3 18.8 5.9 17.8
Gru 0.8 349.4 40.0 14.4 34.1
Pro 0.3 0 15.5 10.3 13.5
Gly 0.1 3.3 20.2 .0 10.8
Ala 0.9 18.7 38.1 21.0 17.4
Cys 0.5 4.5 — 0.1 —
Val 0.6 46.2 14.8 4.0 15.4
Met 0.9 6.2 19.7 5.1 15.3
lleu 0.3 6.8 10.0 3.2 12.8
Leu 0.4 6.4 25.8 6.2 26.5
Tyr 1.4 13.7 15.2 4.9 19.1
Phe 0.9 14.0 14.2 3.1 17.0
Lys 4.3 9.5 52.2 11.1 19.9
His 0.7 9.1 12.3 4.1 7.6
NH3 0.9 17.5 10.9 3.0 5.8
Arg 9.2 7.6 56.6 10.5 36.9
Total 24.7 645.8 386.5 121.4 300.4
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Table 6. Contents of organic acids in the additives (mg%)
. . Liquid portion Fermented rice Sake
Urganic aéids  Drot of tomato puree bran extract (second grade) St sake
Oxalic acid 15.9 0.1 — — =
Citric acid 11.8 1,306.4 = - -
Malic acid 151.5 trace 12.9 13.2 65.1
Acetic acid 13.2 - 34.3 3.7 1.0
Succinic acid 9.8 — 797.7 205.9 330.6
Lactic acid 1.8 — 222.6 17.5 74.4
lutami
Fyroglutamic 3.8 269.5 35.9 8.8 10.4
acid
Fumaric acid 0.1 — — - =
Total 207.9 1,576.0 1,103.4 249.1 481.5
Table 7. Changes in components and smell of canned mackerel by the addition of

fermented rice bran powder.
( After storage for one month at room temperature)

Constituents of head-space gas

Volume added pH H2S VBN NH3;  Fishy smell

N2S MM DMS

(ml) (ug%) (mg%) (ng%) (ng/ml) (ng/ml) (ng/ml)
0 5.95 54.7 40.5 22.0 + 0.53 4.24 0.45
5 5.95 43.5 38.5 22.3 i 1.28 14.08 0.61
7.5 5.92 60.0 41.9 25.0 + 0.64 4,60 0.45
10.0 5.97 53.8 39.6 25.3 + 0.44 6.80 0.57
12.5 5.98 48.8 39.6 24.5 =+ 0.25 7.60 0.25
15.0 5.96 50.6 38.5 23.5 i 0.30 6.00 0.36

* Ten g of fermented rice bran powder was solved with 100 g water.
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Table 8. Changes in components and semll of canned mackerel by the addition of sweet sake.

(Immediately after prodution)

Constituents of head-space gas

Volume added pH H2S VBN NHs Fishy semll H2S MM DMS
(ml) (2g%) (mg%) (mg%) (ng/ml) (ng/ml) (ng/ml)

0 6.13 247.7 38.2 21.9 + + 0.11 1.03 0.10

5 6.03 86.6 39.8 20.1 =+ 0.12 1.15 1.48

10 5.94 48.2 41 .1 20.8 — 0 1.72 0.92

15 5.93 27.1 39.6 21.7 = 0 0.92 0.22
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Table 9. Changes in components and semll of canned mackerel by paint of internal wall of can.
(Immediately after production)

Constituents of head-space gas

Paint of internal Bil H2S VBN NHs Fishy semll

wall of can H2S MM DMS
(ug%) (mg%) (mg%) (ng/ml) (ng/ml) (ng/ml)

6.04 117.2 37.3 25.4 + 4 — 9.6 0.27

6.02 107.1 35.3 24.9 + <+ — 11.8 0.29

(After storage for 3 months at 37°C)

Constituents of head-space gas

Paint of internal pH HsS VBN NH: Fishy semll

wall of can H2S MM DMS
(ug%) (mg%) (mg%) (ng/ml) (ng/ml) (ng/ml)

Phenolic 5.97 27.7 43.5 20.8 + - 1.37 0.11

C enamel 5.98 17.1 41.8 20.9 + — 1.08 0.10
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