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Blackening of Internal Wall of Canned "Kamaboko”

Hiromitsu Osada, Ikuko Takeuchi and Yukako Kutsuki

The blackening ( black spots) on the internal wall of canned * Kamaboko” ( a fish paste
product of Japanese style) often occurs, and it is well known that mainly hydrogen sulfide is
participating in forming the blackening.

However, the amount of hydrogen sulfide in canned * Kamaboko” is said to be very small in
comparison with that in other canned fishes and shellfishes.

In this paper, in order to prove whether this is true or not, the amount of hydrogen sulfide
produced from * Kamaboko” and * Surimi” of pollack by heating was determined, and the
changes in its amount during storage were examined. The relation between the degree of the
blackening on tin plate and the amount of the volatile sulfur-containing compounds in the
black spots formed on the internal wall of canned * Kamaboko” was also investigated.

It was found that the significant amount of hydrogen sulfide was produced immediately after
heating. But the amount decreased remarkably during storage. And the degree of the blacken-
ing of tin plate increased with the concentration of the volatile sulfur-containing compounds.

Furthermore, in order to determine the factors forming the blackening, extract from*Surimi”
of pollack with ethanol-water mixture was fractionated with ion exchange resin, and the effect
of each fraction on the formation of the blackening of tin plate was examined. The composi-
tions of the sulfur-containing amino acids and the volatile sulfur-containing compounds in each
fraction were analyzed with an amino acid analyzer and gas chromatography.

It was found that the factor in the blackening on tin plate was mainly caused by the neutral
fraction. The significant amount of taurine and small amounts of carbon disulfide and methyl
mercaptan were contained in the neutral fraction. The taurine did not participate in forming

any blackening.
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Table 1. Content of hydrogen sulfide in canned
* Kamaboko?, fishes and shellfishes

H;S VBN

Canned foods (1g/1002) pH (ng/100 &)
* Kamaboko “ 6.4 6.94 25.8
Crab —like
* Kamaboko ” 18.8 6.98 32.3
Baby clams 41.6 6.32 22.4
Salmon 110.0 6.54 43.8
Snow crab 450.0 7.25 23.6
Tuna 67.5 6.11 42.0

4. NIRIABVICR TV O SBPHEOFELARREME & ORI
77 IEBOFALKRES IR DL o720, TDOREE LT, ERUICHALKESERE



11

KEEshiz b, FEPIhOEHILEYMICEILT I EBELLN S,

HERR L 1o HALKESERE I E Shich G 26 bICT B oo, B 5 g 2HEREICREAL
L. /K30mbZRINL « ZEH#110~120°C. 30~100%7 FENZEL . BHRE LICHILKEEZAE LIS,
Z DR 1% Table 2 ITRLIZ X 51T, W & MMBIEREDT 22120/ - THILKEREIZ 7S
o1z HTH R VO 4 T OFKEERRPE D Z (. 120°COMELTH) 1800 ~ 26604 g/
100g Th -1,

DNERRE 2115°C—E I LT 30~10053 [EMEA L 125 &0 B B O WAL KK LM E 1L Table 3
WRLICE 3L, 492, ZHYTERHEENDEL, 28, h=PREZ L., AN =F 339y
EN=ORETH- 1. '

Table 2. Amount of hydrogen sulfide produced from * Kamaboko
and “Surimi” of pollack by heating

*Kamaboko” (ug/100 g)

Heating Heating time (minutes)
temperature
C)H 30 60 80 100
110 220 400 440 436
115 448 660 666 586
120 874 756 670 472

Crab-like ®Kamaboko”

Heating Heating time (minutes)
temperature
C) 30 60 80 100
110 606 768 960 1042
115 680 872 1040 1344
120 1600 1702 1726 1368

*Surimi” of pollack

Heating Heating time (minutes)
temperature
C) 30 60 80 100
110 712 1138 1252 1948
115 1268 1658 2076 2630
120 1834 2196 2660 2664

5g of * Kamaboko” or * Surimi” of pollack and 30m{ of

water were put in a test tube. After sealing, the tube was

heated in a retort.
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Table 3. Amount of hydrogen sulfide produced from fishes
and shellfishes by heating

(ug/100 g)

Heating time (minutes)

30 60 80 100
Mackerel 604 546 640 670
Baby clam 360 418 448 438
Tuna 406 516 766 1168
Salmon 648 626 872 1114
Sardine 474 420 434 540
Squid 656 408 328 966
Crab 860 1126 1356 1722
Shrimp 702 1230 1326 1944

5g of fish muscle or shellfich muscle and 30mf{ of

water were put in a test tube. After sealing,the
tube was heated at 115°C in a retort.

Table 4 Changes in amount of hydrogen sulfide in fishes

and shellfishes during storage

( #g/100 g)
Storage period (days)

0 3 5 9 11 14

*Surimi ” 2678 1498 670 32 22 2
of pollack

Crab 1722 374 140 94 80 54

Shrimp 2042 256 168 48 40 34

Tuna 1222 466 348 134 132 82

Mackerel 588 192 164 114 50 44

Baby clam 370 210 112 90 30 28

5g of fish muscle or shellfish muscle and 30m{ of
water were put in a test tube. After sealing, the
tube was heated at 115°C in a retort and then stored

at room temperature for 14 days.
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Table 5. Changes in amount of volatile sulfur —containing
compounds in “Surimi” of pollack during storage

Storage period H,S COS CS, ME,S
(days) (ug/m) (ug/mb) (ng/mD) (ng/ml)
H.S  Sol. H.S Sol H.S Sol H.S* Sol.**

0 183 743 0.7 5.3 13.2 275 0.9 9.4

3 157 650 1.8 5.8 5.1 538 0.7 21.6

5 182 371 1.8 13.4 11.1 739 0.6 20.0

9 82 365 1.7 7.5 9.8 160 0.6 134

14 19 186 0.6 6.3 53 306 0.5 16.2

5g of *Surimi” of pollack and 30ml of water were put
in a test tube. After sealing,the tube was heated at 115°C
in a retort for 100 minutes.

* H.S: head-space.
** Sol : solution.
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Table 7. Relation between degree of blackening of tin plate
and concentration of volatile sulfur —containing

compound
Volatile sulfur - Concentration Degree of blackening
containing compound (#g/mD) A* B **
COSs 1.068 ++ + +
2.5 + + + +
5.0 + 4+ + + +
CS; 0.05 + +
0.1 + + +
0.5 + + + + +
MeSH 0.01 + + +
0.1 + + + +
‘ 1.0 + + + + +
Me;S 0.05 + +
5.0 + + +
50.0 + + + + +
EtSH 0.01 + + +
0.1 + + +
1.0 ++ + + +

30m/ of volatile sulfur —containing compound solution and tin
plate (1 X 2cm) were put ina test tube, After sealing,the tube
heated at 115°C in a retort for 60minutes and then stored at 55°C
for two months ,

* A:Tin plate was immersed in solution.
*xB: Tin plate was not immersed in solution.



Table 6. Composition of volatile sulfur - containing
compound and metal in black spots formed
on internal wall of canned ®Kamaboko”

Volatile sulfur-containing Content

compounds and metals (rg/g)
COS 185.7
H,S 17469.0
CS, 7.8
MeSH 12.4
EtSH 0.7
Me, S 2.9
Sn +
Fe +++
Zn +
Pb +

MeSH: methylmercaptan
EtSH : ethylmercaptan
Me;S : dimethyl sulfide
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Fig. 1 Spectrum of black spots on internal
can wall of canned * Kamaboko” by
electron probe X-ray microanalysis
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Table 8. Effect of each fraction of “Surimi” of pollack
on blackening of tin plate

Fraction Degree of blackening
Acidic fraction +
Neutral fraction + + +
Basic fraction +

5g of fraction 30mi of water and tin plate (1 X 2 cm)
were put in a test tube. After sealing,the tube was
heated at 115°C in a retort for 60 minutes and then
stored at 55°C for 30 days.

Table 9. Composition of free sulfur~containing amino acids and
volatile sulfur —containing compounds in each fraction of
*Surimi” of pollack

Acidic fraction Neutral fraction Basic fraction

Taurine 1.6 64.3 0.4 mg/1008
Cystine 2.6 - 0.4
Methionine 1.7 — 0.1

COSs 356.0 - — nghg
CS, 22.0 0.193 0.0053

MeSH - 0.191 0.0053

Me,S — — —
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*Surimi?of pollack

Extracted with ethanol —water
(50 : 50 v/v ) mixture
3 times

Filtration

— 1
Filtrate Residue

Concentrated by evaporation
and added 70% ethanol

Filtration

[
Residue Filtrate

Concentrated by evaporation

Treatment with Dowex 50 W-X 8
Washed with water

L 1
Effluent Adsorbed material

Concentrated by Eluted with 2 N NH,OH.
evaporation Concentrated by

Treatment with Amberlite [R -45 evaporation

Washed with water Concentrated solution
( Acidic fraction)

r 1
Effluent Adsorbed material
Concentrated by Eluted with 2 N NH,OH
evaporation Concentrated by evaporation
Concentrated solution Concentrated solution
(Neutral fraction) ( Basic fraction)

Fig. 2. Fractionation of extract from * Surimi“ of pollack
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Table 10. Amount of volatile sulfur—-containing compounds .
produced from taurine by heating

Taurine Volatile sulfur —containing compound
H,S Other V.S.C*
(%) (ng/100g)  (n#g/1008)
0.1 0 0
0.25 0 0
0.5 0 0
1.0 0 0
2.5 0 0
5.0 0 0

30mf of taurine solution was put in a test tube.
After sealing,the tube was heated at 115°C ina
retort for 60 minutes.

* Volatile sulfur —containing compound.
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