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Effect of Added Monosodium Fumarate on Generation
of Hydrogen Sulfide and Blackening

on Internal Wall of Can Packed with Fishery Products

Hiromitsu OsaDA, ITkuko TAKEUCHI and Yukako KUTSUKI

Effect of added monosodium fumarate on prevention of blackening on internal wall of
can packed with fishery products was investigated.

Two percent sodium chloride solution, brine, in which monosodium fumarate dissolved
and then adjusted pH value to 6.5, was added to the products.

The blackening on the internal can wall was completely prevented by the addition of brine
containing 1% monosodium fumarate for canned mackerel packed in a Tuna No. 2 can, 2.5%
for canned tuna packed in a Tuna No.2 can, 2.5% for canned snow crab meat packed in a Flat
No. 3 can, 3% for canned "Surimi” of pollack packed in a Flat No. 3 can, 0.5% and 2.5% for
canned " Kaniashi - like Kamaboko®“ packed in a Tuna No. 2 can and a 1.5kg can and 1 % for
canned baby clam packed in a Fruit No. 7 can, respectively.
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Table 1. Effect of added monosodium fumarate on generation of hydrogen sulfide and blackening
on internal wall of can packed with mackerel in brine
(Immediately after production) (After 6 months)
MSF* pH HaS VBN** Degree of **** MSF pH H:S VBN Degree of
(%) (g /100g)(mg/100g) blackening (%) (ug /100g)(mg/100g) blackening
0 6.45 229 338 0 0 6.12 66 37.4 sST 0.5
0.5, 6.50 207 33.4 0 0.5 6.22 I8 38.0 §§:0.5
1.0 6. 48 172 31.0 0 1.0 6.07 4 37.4 0
2.5 6. 50 149 31.0 0 2.5 6. 16 0.4 38.0 0
5.0 6.68 76 3.0 0 5.0 6.11 0.4 38.0 0
(After 3 months) (After 12 months)
MSF pH HeS VBN Degree of MSF pH HzS VBN Degree of Fe Sa
(%) {1g /100g) (mg /100g) blackening (%) (ug/100g) (mg/100g) blackening (ppm) (ppm)
1] 6.07 96 31.0 5S5:0.5 0 6.14 54 41,2 S$8:0.5 2.5 1.1
0.5 6.13 24 31.2 S8:0.5 0.5 6.22 15 42.0 §8:0.5 2.8 0.4
1.0 6.17 3 30.0 0 1.0 6.10 3 41.2 0 2.6 0.4
2.5 6. 11 3 30.0 0 2.5 6.16 0.4 42.0 0 2.8 0.6
5.0 6.19 3 30.0 0 50 6.24 0.4 420 0 3.8 0.5
N=5

* MSF : Monosodium fumarate, ** VBN : Volatile base nitrogen, *** $S: Side seam,
***% 0: Negative, 0.5: Trace, 1:Slight, 2:Noticeable, 3: Appreciable, 4 :Much, 5 :Very much.

Table 2. Effect of added monosodium fumarate on generation of hvdrogen sulfide and blackening
on internal wall of can packed with tuna in brine

(Immediately after production)

(After 6 months)

MSF pH Hz8 VBN Degree of MSF pH HeS VBN Degree of

(%) (ag /100g) (mg/100g)} blackening (%) (g /100g)(mg/100g) blackening

0 6.28 467 46. 4 0 0 5.98 40 57.1 SS§ :2, E*:2

0.5 6.32 327 47.8 0 0.5 6.02 24 57.1 S§SS8S:1.E :05

1.0 6.34 182 46. 4 0 1.0 6.02 9 58.5 S§§:0.5

2.5 6.35 89 46. 4 0 2.5 6. 06 1] 57.1 0

5.0 6. 43 17 49.2 ¢ 5.0 6.10 0 57.1 ]

(After 3 months) (After 12 months)

MSF pH H2S VBN Degree of MSF pH H=S VBN Degree of Fe Sn

(%) (ug/100g) (mg/100g) blackening (%) (g /100g) (mg/100g) blackening (ppm) (ppm)

0 6.43 35 46.4 §8: 1 0 6. 11 42 65.6 SS§: 2 3.8 2.3
E: 2

0.5 6. 44 23 49.3 §$8: 0.5 0.5 6.10 10 61.5 §S: 1 1.6 1.5
E: 0.5

1.0 6.48 13 47.8 §S8: 0.5 1.0 6. 14 4 58.7 $8: 0.5 I.6 1.2

2.5 6.53 0 47.8 0 2.5 6.13 0 58.7 [} 1.5 2.4

50 6. 63 4] 49.3 0 5.0 6.15 0 61.5 0 1.4 1.4

*E:End.
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Table 3. Effect of added monosodium fumarate on generation of hydrogen suliide and blackening
on internal wall of can packed with snow crab in brine

(Immediately after production) (After 6 months)
MSF pH H2S VBN Degree of MSF pH HzS VBN Degree of
(%) (ug /100g) (mg/100g) biackening (%) (g /100g) {mg/100g) blackening
0 8.18 2403 24.1 0 0 7.98 1936 29.5 SS:3 E:4
0.5 8.17 2337 20.5 0 0.5 7.62 1608 30.3 §85:2 E:3
.0 815 2157 20.1 0 1.0 7.62 1272 30.3 §§:0.5,E:1
2.5 8.15 1963 19.5 0 2.5 7.60 1080 31.7 0
5.0 8.15 1576 19.3 0 50 7.68 986 3.7 0
(After 3 months) (After 12 months)
MSF pH HzS VBN Degree of MSF pH H2S VBN Degree of Fe Sn
(%) (ug /100g) (mg/100g) blackening (%) (g /100g) (mg/100g) blackening (ppm) (ppm)
0 812 1884 26.7 SS5:3 0 7.51 1347 32.5 $8:3 1.2 0.3
E:3 E:5
0.5 8.00 1837 26.7 SS:3 0.5 7.53 1262 339 58:2 1.8 0.3
E:2 E:4
1.0 8.03 1883 28.1 §8:0.5 1.0 7.59 1126 36.7 §S:1 1.9 0.3
E:3
2.5 8.03 1333 28.1 0 2.5 7.57 1019 3.7 0 2.3 0.3
50 8.03 1148 28.1 0 50 7.63 1019 35.9 0 2.0 0.3
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Table 4. Effect of added monosodium fumarate on generation of hydrogen sulfide and blackening

on internal wall of can packed with “Surimi® of pollack in brine

(Immediately after production)

(After 6 months)
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MSF pH HS VBN Degree of MSF pH HsS VBN Degree of

(%) (ug F100g) (mg /100g) blackening (%) (zzg /100g) (mg/100g) blackening

0 6. 94 625 23.4 §5:0.5 0 7.04 40 33.6 55:4

0.5 6.9 604 24.5 $5:0.5 0.5 7.01 10 33.6 §5S:1

1.0 6.87 584 25.0 S84 1.0 6.96 3 33.6 §S:1

C*:1 2.0 6.80 0 30.3 55:0.5
2.0 6. 81 354 25.0 1] 3.0 6.78 0 28.1 0
3.0 6. 75 205 23.9 0
{After 3 months) (After 12 months)
MSF pH H25 VBN Degree of MSF pH H2S VBN Degree of Fe Sn
*) (12g /100g) (mg/100g) blackening (%) (ug /100g) (mg/100g) blackening (ppm) {ppm)
0 6.97 39 27.6 §5:2 0 6. 96 26 45.0 5S8:2 1.8 0.4
0.5 6.97 20 28.1 SS: 1] C:3
C:2 0.5 6. 96 6 39.4 §8:2 1.2 0.3

1.0 6.93 i0 27.6 §S:3 1.0 6.94 3 41.6 §S:1 1.2 0.4
2.0 6.86 0 26.8 0 2.0 6.80 0 38.1 §5:0.5 3.5 0.5
3.0 6.75 0 25.7 0 3.0 6.75 0 38.1 0 2.1 0.9

*C :Chuck wall radius
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Table 5. Effect of added monosadium fumarate on generation of hydrogen sulfide and blackening on
internal wali of Tuna No.2 can packed with “Kaniashi-like Kamaboke™ in brine

(Immediateiy after production)

(After 6 months)

MSF pH H2S VBN Degree of MSF pH HzS VBN Degree of

(%) (g /100g) (ng/100g) blackening (%) (g /100g) (mg/100g) blackening

0 7.31 557 19.7 S$S§:0.5 0 6.87 15 26.2 S$8:

0.5 7.33 488 13.5 ] 0.5 6.86 2 24.8 0

1.0 7.36 447 13.5 0 1.0 6.87 2 24.8 0

2.5 7.43 364 3.5 0 2.5 6. 89 0 23.4 0

5.0 7.43 228 13.5 0 5.0 6.94 0 23.4 0

(After 3 months) (After 12 months)

MSF pH HS VBN Degree of MSF pH H2S VBN Degree of Fe Sn
(%) (g /100g) (mg/100g) blackening (%) (ug /100g) (mg/100g) blackening (ppm) (ppm)
0 6.73 14 19.7 85:0.5 0 6.86 20 22.9 SS:1 0.5 0.4
0.5 6.76 5 20.5 0 0.5 6.83 0 22.9 0 0.6 0.7
1.0 6. 89 1] 23.1 0 1.0 6.88 1] 22.9 0 0.6 1.8
2.5 6.92 0 25.3 0 2.5 6.90 4] 22.9 0 0.9 1.6
5.0 6.99 0 25.3 0 50 6.92 0 22.9 0 0.9 1.8
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Table 6. Effect of added monosodium fumarate on generation of hydrogen sulfide and blackening on
internal wall of 1.5kg can packed with "Kaniashi -like Kamaboke® in brine

(Immediately after production) {After 6 months)
MSF pH H2S VBN Degree of MSF pH H2S VBN Degree of
(%) {2g /100g) (mg/100g) blackening (%) {ug /100g) (mg/100g) blackening
0 6.97 130 14.6 0 0 6. 61 17 21.2 C:4
1.0 6.98 34 14.1 0 1.0 6.63 4 19.9 C:2
2.5 7.02 0 14.1 1} 2.5 6. 69 0 19.3 C:0.35

(After 3 months) (After 12 months)

MSF pH H2S VBN Degree of MSF pH H:S VBN Degree of Fe Sn
(%) (g /100g) (mg/100g) blackening (%) (g /100g) (mg/100g) blackening (ppm) (ppm)
0 6.63 22 16.9 C:d 0 6. 67 5 24.8 C:4 1.4 0
1.0 6.63 4 18.3 C:0.5 1.0 6. 71 0 24.8 C:1 1.2 0
2.5 6. 63 0 18.3 1} 2.5 6.73 0 24.3 C:0.5 1.2 0
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Table 7. Effect of added monosodium fumarate on generation of hydrogen sulfide and blackening on
internal wall of can packed with baby clam in brine

(Immediately after production) (After 6 months)

MSF pH HS VBN Degree of MSF pH HzS VBN Degree of

(%) (g /100g) Gmg/100g) blackening (%) {ug /100g) (mg/100g) blackening

0 6.43 639 13.5 0 0 6.56 521 21.5 SS:1

0.5 6.69 439 13.5 0 0.5 6.4 365 24.3 55:0.5

1.0 6.54 322 13.5 0 1.0 6.52 263 22.9 0

i.5 6.60 263 13.9 0 1.5 6.68 240 2190 0

2.0 6.65 240 13.5 0 2.0 6.52 223 25.7 0

(After 3 months) ( After 12 months)
MSF pH H2S VBN Degree of MSF pH H2S VBN Degree of Fe San
(%) (ag /100g) (mg/100g) blackening (%) (ug /100g) (mg /100g) blackening (ppm) (ppm)
0 6. 45 512 17.4 S§:1 0 6.55 489 29,3 §S:1 67.1 0.1
0.5 6.56 335 20.7 1] 0.5 6. 56 357 27.9 §$5:0.5 64.3 0.1
1.0 6.63 279 17.9 0 1.0 6.59 294 25.1 0 68.6 0.1
.5 6.70 138 16.6 0 1.5 6. 66 184 25.1 0 6.4 0.1
2.0 6. 63 116 19.3 0 2.0 6. 61 128 25.1 0 70.7 0.1
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