11

AR BEEF O & W RZ DOPLIE
B 8% RELT - FREET

Prevention of Blackening of Internal Can Wall of Canned Fishery Products
Hiromitsu Osada, Ikuko Takeuchi and Yukako Kutsuki

Blackening often occurres on the internal can wall, especially, on the side seam, of canned
fishery products during sterilization and/or during storage. The phenomenon is considered to be
mainly affected by hydrogen sulfide produced from the foods.

Therefore, the inhibitory effect of some additives, food ingredients and chemical substances
on the production of hydrogen sulfide from fishery products was investigated. Monosaccharides
(2.5%), sodium fumarate (2.5%), sweet sake (3%), ‘‘miso’’ (3%), aldehydes (1%), furfural
(0.25%), D-glucuronolactone (2.5%), potassium bromate (0.025%) and sodium sulfide (1%)
showed significant inhibitory effects.

Ethanol-water extracts of sweet sake and ‘‘'miso’’ were fractionated with ion exchange resins.
The inhibitory effect of the fractions on the production of hydrogen sulfide was examined. The
inhibitory effect was found in the neutral fraction containing a significant quantity of glucose.
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Fig. 1 Influence of saccharide on the production of hydrogen sulfide
in a pollack “surimi”
5 g of “surimi” of pollack and 30 ml of saccharide solution were
put in a test tube. After sealing, the tube was heated at 115°C in
a retort for 60 minutes.
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Table 1. Influence of sugaralcohols on the production
of hydrogen sulfide in pollack “surimi”

Added concentration  Sorbitol Mannitol Acetol

(%) H:S ( xg/100g)

0 2630 2630 2630
01 2384 2448

0, 25 2302 2436

05 2474 2314

1 2378 2394

25 2392 2328

5 2644 2068 230

5gof “surimi” of pollack and 30 ml of sugaralcohol solution
were put in a test tube. After sealing, the tube was heated at
115°C in a retort for 60 minutes.
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Fig. 2 Influence of aldehydes on the production of hydrogen sulfide
in pollack “surimi”
5 g of “surimi” of pollack and 30 ml of aldehyde solution were
put in a test tube. After sealing, the tube was heated at 115°C in
a retort for 60 minutes.
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Table 2. Influence of organic acids on the production
of hydrogen sulfide in pollack “surimi”

Organic acid pH H:S Browning
(ugl/100g)
Control 5,67 2630 0
Fumaric acid 6,01* 16 0.5
Lactic acid 5,07 410 0
Acetic acid 4,72 100 0
Malic acid 5,35 122 0
Citric acid 5,28 458 0
Succinic acid 5,07 218 0
Levulinic acid 6, 30 872 0
Tartaric acid 6, 62 2550 0
Pyroglutamic acid 5,42 1768 0
a-Ketoglutaric acid 6,64 2370 [i]

5 g “surimi” of pollack and 30 ml of 5 % organic acid solution
were put in a test tube. After sealing, the tube was heated at
115°C in a retort for 60 minutes.

* pH was adjusted by NaOH solution.
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* pH was adjusted by NaOH solution.
fumaric acid (O). monosodium fumarate (A), disodium fumarate ().
Fig. 3 Influence of fumaric acid and sodium fumarate on the production of
hydrogen sulfide in pollack “surimi”
5 g of “surimi” of pollack and 30 ml of fumaric acid or sodium fumarate
were put in a test tube. After sealing, the tube was heated at 115°C in a
retort for 60 minutes.
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Table 3. Influence of amino acids on the production
of hydrogen sulfide in pollack “surimi”

Amino acid pH H:S Browning
(xg/100g)
Control 5,67 2630 0
Tau 4,93 534 0
Asp 6. 20°% 252 0
Glu 6,60 % 398 0
Thr 6, 68 576 0
Ser 5,91 450 0
Pro 6, 36 1156 0
Ala 7.12 872 0
Val 6. 19 572 0
Ile 6. 06 636 0
Leu 5,92 730 0
Phe 5,92 446 0
Lys 5,02 522 0
His 7.75 1286 0
Arg 9, 47 3098 0

5 g of “surimi” of pollack and 30 ml of 5 % amino acid
solution were put in a test tube. After sealing, the tube
was heated at 115°C in a retort for 60 minutes.

* pH was adjusted by NaOH solution.
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Fig. 4 Influence of commercial seasonings on the production of hydrogen
sulfide in pollack “surimi”
5 g of “surimi” of pollack and 30 ml of commercial seasoning solution
were put in a test tube. After sealing, the tube was heated at 115°C ina
retort for 60 minutes.
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"Fig.5 Influence of other additives on the production of hydrogen
sulfide in pollack “surimi”
5 g of “surimi” of pollack and 30 ml of additive solution
were put in a test tube. After sealing, the tube was heated
at 115°C in a retort for 60 minutes.
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Table 4. Influence of each fraction of sweet sake and “miso” on the production of
hydrogen sulfide in pollack “surimi”

Added Fraction of sweet sake Fraction of “miso”
concentration Acidic Neutral Basic Acidic Neutral Basic
H;S (ug/100¢g) H;S (xg/100g)
0 2630 2630 2630 2630 2630 2630
1 2408 1028 2254 2282 1902 1532
2.5 2308 282 2286 1452 862 1440
5 2308 92 2352 1360 418 812
7.5 1992 6 2116 1180 168 760
10 2024 6 1948 1080 66 372

5 g of “surimi” of pollack and 30 ml of each fraction of sweet sake and “miso” were put
in a test tube. After sealing, the tube was heated at 115°C in a retort for 60 minutes.
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Table 5. Countent of saccharides in each fraction of sweet sake and “miso” (%)

Saccharide Fraction of sweet sake Fraction of “miso”
Acidic Neutral Basic Acidic Neutral Basic
Sucrose 0 5. 42 0,06 1] 0,75 0
Glucose 0 28 71 0,33 0 5,73 0
Fructose 0 0 0,06 0 0,89 0
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