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Contents of Volatile Sulfur-containing Compounds and Free Amino Acids
in Various Kinds of Canned Tuna

Ikuko Takeuchi, Yukako Kutsuki, Hiromitsu Osada

In the previous report, the authors proved that the black spots and stain were not formed on
the internal wall of canned mackerels, sardines and mackerel pikes in spite of containing a great
amount of hvdrogen sulfide. In this study, albacore and skipjack were cooked and the edible
parts were packed in Flat No 2 cans with oil, brine, broth and seasoning juice, respectively.

The contents of the volatile sulfur-containing compounds (VSC) and free amino acids in these
canned tunas were determined by using a GC equipped with a FPD and an automatic amino acids
analyzer, and the relation between the contents of those and the formation of the black spots and
stain on the internal wall was investigated.

Pre-cooked skipjack contained less hydrogen sulfide but more free amino acids than in pre-
cooked albacore. The hydrogen sulfide content in these canned tunas decreased remarkably
during storage.

The hydrogen sulfide content in the canned tunas with seasoning juice was extremely smaller
than other canned tunas and the black spots and stain were not formed. On the other hand, in
the case of canned albacore with oil and with brine the blackening took place during storage for
3 to 12 months.

The relation between the formation of the black spots and stain and the contents of the VSC

and amino acids is not obvious.
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Table 2. Content of volatile sulfur-containing

Table 1. pH and content of volatile compounds compounds in pre-cooked tuna
in pre-cooked tuna (ng/100g)
Albacore Skipjack Albacore Skipjack
pH 6.10 5.93 COSs 49.5 62.5
H:S 2078 1932
H2S( g%) 3.6 1.2 CS: 0.12 0.08
VBN(mg%s) 43 5 40.1 CH3SH 0.92 0.89
NH;(mg%) 35.9 41.6 (CH3).S 0.09 0.02
: (CH3); S, 0.72 0.3
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BEERECAL B, T, 7o . cooked tuna
YK T TSR, 29 Y Lk 5. 8 E me/100g)
Rtrad v 3 ERERUIL, T Albacore (%) Skipjack (%)
S/BEELTIE, 20 R F A=
PHMEBRELICS, DRFERMEBLY® Lys 78.4 ( 9.3) 67.2 ( 5.6)
B SRS h - 1o His 685.9 ( 81.6) 869.3 ( 72.5)
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Ny FRR-ZHZHDV S C R il 7 Thr 2.7 0.3) 6.4 ( 0.5)
P/ BEERPZNZTN Table 4, Table 5. Ser 2.2( 0.3) 6.1 ( 0.5
Table 6 IZ7RU T2, Glu 8.1(¢ 1.0 6.0 ( 0.5)
F CHBMRMAERED pHHR 6 IEL &K Fro 1.1E0.D 8.5 0.7
T B AAZ LT R O ORI Gly 5.6 ( 0.7) 128 ( 1.1
7 Ala 6.7 ( 0.8) 22.1( 1.8)
WMERR U, Cys TR TR
HOBEED pHiRHICE S SEES Val 7.5( 0.9) 15.4 ¢ 1.3)
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Table 4. Cotent of volatile compounds in canned tuna and
degree of blackening on internal wall of canned one
immediately after production
Degree of
pH  H:S(ug%) VBN(mg%) NHi(mg%) Blackening

A—l 6.13 20.3 43.5 40.4 -
A—2 6.20 287.7 43.5 39.6 -
A-3 5.86 5.2 56.1 47.7 -
A—4 6.06 91.3 42.9 40.1 -
S--1 5.81 50.4 44.9 35.8 —
S--2 5.80 60.9 42.1 37.1 -
S-3 5.62 4.0 50.5 50.8 -
S—4 5.79 44.8 40.1 36.0 -

A —1: Albacore in brine.
A —2: Albacore in oil.
A —3: Albacore in seasoning juice.
A —4 : Albacore in broth.

: Skipjack in oil.

: Skipjack in brine.

S—1

S—2

S$—3: Skipjack in seasoning juice.
S—4 : Skipjack in broth.

Table 5. Content of volatile sulfur-containing compounds

in head-space gas of canned tuna immediately

after production

(zg/ml)
cOS He S CH3SH (CHj3).S
A—1 5 186.1 0.03 0.02
A—2 0.7 229.1 0.02 0.01
A-—3 2 3.6 0.03 0.01
A—4 1.6 77.2 0.03 0.17
S—1 0.7 19.3 0.02 0.01
S—2 1.2 22.4 0.02 TR
S-3 0.2 4.1 0.03 0.16
S—4 2.3 29.7 0.03 0.02

EIAC.\
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Table 6. Composition of free amino acids in canned tuna immediately after

production

(mg/100g)

A—1 A—2 A—3 A—4 S—1 S—2 S-3 S—4

Lys 52.1 54.5 107.0 50.0 52.6 46.4 86.3 49.0
His 455.1 514.9 510.9 441.5 763.3 752.4 693.1 751.3
Arg 1.1 .1 38.3 1.3 5.5 4.8 36.7 4.6
Tau 20.4 22.1 25.7 22.0 87.3 84.0 90.1 84.4
Asp 1.3 1.6 70.4 1.4 3.2 3.2 60.4 3.3
Thr 2.0 2.3 23.8 2.1 4.8 4.7 21.9 4.6
Ser 2.2 2,7 33.1 2.3 5.0 5.0 30.5 5.0
Gilu 6.8 5.3 109.5 7.8 13.7 13.2 94.2 10.9
Pro 2.5 0.7 41.6 2.9 7.5 6.2 38.4 7.3
Gily 4.0 5.9 30.8 4.4 9.5 9.6 30.5 9.0
Ala 4.6 6.0 26.2 4.7 16.6 15.3 32.5 16.3
Cys TR TR TR TR TR TR TR TR
Val 5.8 6.5 43.1 6.2 14.3 13.0 42.8 11.9
Met 3.3 3.0 9.1 3.3 7.7 6.9 11.1 6.2
lle 2.0 2.5 30.5 2.3 8.3 7.8 30.9 7.3
Leu 3.0 3.7 40.5 3.3 16.0 14.9 44.8 12.9
Tyr 3.5 3.8 8.4 3.7 6.9 7.0 9.9 6.7
Phe 1.7 1.5 31.3 1.5 6.6 6.7 31.2 6.2
Total 571.4 638.1 1179.8 560.7 1028.8 1001.1 1385.9 996.9
Lys/His(%) 11.4 10.6 21.0 11.3 6.9 5.2 12.5 6.5
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Table 7. Changes in pH and content of volatile compounds in
various kinds of canned tuna and degree of blackening
on internal wall of their canned ones during storage

for one month

Degree of
pH Ha S(g%)* VBN(mg%) NHi(mg%)  blackening
At room temp.
A—l 6.12 64.9 44.1 40.8 -
A—=2 6.09 102.6 48.3 39.3 -
A-3 5.78 1.7 54.7 51.3 -
A—4 6.03 30.0 46.3 40.4 -
S—1 5.79 25.7 42.9 34.5 -
S—-2 5.79 24.6 44.9 34.8 -
S-3 5.58 1.3 53.9 47.7 -
S—4 5.68 20.9 40.7 32.9 -
At 37°C
A—l 6.08 59.8 47.7 39.8 -
A-2 6.17 93.8 44.9 39.8 -
A-3 5.85 1.3 52.5 47.5 -
A—4 6.10 18.5 43.5 37.0 -
S—1 5.87 26.3 41.5 32.9 -
S—-2 5.78 17.0 44.1 33.4 -
S-3 5.54 1.7 51.9 46.2 -
S—4 5.79 32.4 34.5 34.6 -
* Petermined using Almy's methaod.
Table 8. Changes in cuntent of several amino acids of cunned tung during sterage (mg/100g)
Storage perind {months)
1 3 6 12
Lys His Tzu Mot Lys His Tau Met Lys His Tau Met Lys His Tau Met
Al room temp.
A-1 53.6  465.1 23.4 3.3 43.7 477.2 205 3.0 48.6  428.7 20.6 2.6 51.5 420.5 22.4 2.8
A-2 55,6  504.1  16.7 3.1 7.9 494.0 t6.1 3.7 51.8 . 462.7 18.6 2.4 35.7 466.9 19.2 2.5
A-3 8.0 4106 19.8 7.8 68.6.  398.7 16.9 8.4 79.7  400.9 15.1 6.2 78.2 385.0 17.0 7.0
A4 54.0 4549 20.7 3.2 4.0 44.3 237 3.5, 52.6- 391.4 15.4 2.7 49.9 3884 17.3 2.6
S-1 40.1 696.7  92.1 7.5 43.9  694.8 840 7.1 50.0 683.5 '89.6 6.2 51:4 491.8 '83.8 7.4
§-2 51.0 762.2  85.4 7.0 42.4 742.8 817 7.3 47.2 713.2 8.1 6.1 51.5 569.8 90.7 7.1
S-3 78.5 681.2 Bl1.B 1i.1 73.0  647.2 694 1.5 81.3- 612.9 67.4 9.2 79.5 582.0 68.6 10.6
S-4 44.5 T97.4  T4.) 6.1 39.5 693.9 BlL.8 6.4 50.1  685.1 95.4 6.5 39.9  545.9 735 5.5
A137°C, ’ R
A—l 53.2  458.6 19.3 3.4 446"  485.9 19.8 3.5 49.0 4330 22,6 2.5 48.6 4211 25.1 5.5
A-2 50.6  504.4  21.1 2.9 43.7 4731 21.7 3.6 52.8 455.8 19.2 7 53.4 477.6  18.0 2.8
A-3 82.5  442.2 13.1 7.1 7.7 7.1 14.2 8.8 79.9  363.3 14.1 6.5 4.4 342.5 142 8.5
A—4 49.5  459.0 16.4 2.9 43.0 419.6 204 3.5 49.2  388.5 19.9 2.3 50.9 394.8 18.6 2.7
S— 50.0  747.6  86.4 7.2 46.3  7717.2  101.8 9.1 50.4 747.6 100.2 7.8 49.7 5353 83.6 7.2

1
5-2 45.8  765.5 84.8 7.1 42.1 718.1 86.6 7.1 48.0 7137 90.6 5.9 50.1 869.5 83.3 T
$-3 83.0 661.2 75.8 10.7 7.3 621 82.9 12.4 70.7 624.0 67.9 10.3 7i.4  567.4 0.1 9.8
S—4 49,9 739.0 Bd6 6.5 40.2 6747 873 7.3 48,7  549.3  89.5 6.2 44.8  534.0  79.6 6.4
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Table 9. Relation between pH or hydrogen sulfide content and degree of blackening on internal wall

of canned tuna

Storage period (months)

3 6 12
H.S * Degree of H.S ' Degree of H2.S * Degree of
pH (ng%) blackening pH (ug%) blackening pH (2g%) blackening
At room temp.
A-l 5.98  37.4 t~s 6.07 24.4 +~+ 6.08 35.3 ++
A2 6.02  58.5 Tt 6.15  42.9 + 6.17  32.8 ++
A-3 5.70 4.6 — 5.74 1.3 - 5.77 0 -
A-4 5,98 17.5 —~ 6.02 1.3 + 6.07 19.3 +
S—1 5.78  27.0 - 5.83  16.9 - 5.87  30.1 -
S—2 5.78  26.0 - 5.85  13.0 - 5.84 7.2 -
s-3 5.54 6.3 - 5.58  18.2 - 5.57 2.5
S—-4 5.80 28.0 - 5.85  18.2 - 5.88  15.8
AL 37°C

A—l 6.00 45.6 + 6.08  44.6 + 6.09  81.7 +4++
A2 6.05  64.7 + 6.10 85.9 + 6.20 105.4 + 4+
A-3 5.63 15.2 - 5.71 3.4 - 5.62 8.4 -~*
A—1 6.00  12.6 + 6.06 21.3 + 6.07 21.0 +
S—1 5.70 16.7 + 5.79 13,9 + 5.89  29.7 +
S--2 5.79 17.6 + 5.81  26.9 + 5.86  33.5 +
S—3 5.52 3.3 - 5.53 3.4 - 5.49 1.7 -
S—4 5.82  28.7 - 5.83  26.9 + 5.87  22.2 +

% Determined using Almy’s method.
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