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Composition of Volatile Sulfur-containing Compounds in Raw and
Canned Mackerels, Sardines and Mackerel Pikes

Ikuko Takeuchi, Yukako Kutsuki, Hiromitsu Osada

The black spots and stain often occur on the internal wall of canned foods, particularly, of
canned baby clams, canned crab and canned tuna with brine. It is well known that the black
spots and stain occur primarily by the reaction of hydrogen sulfide produced from the fish

and shelifish with exposed iron or tin of internal surface of cans.

In this report, the contents of the volatile sulfur-containing compounds( VSC). in raw and
carned mackerels, sardines and mackerel pikes were determined by using a GC equipped with
a FPD, and the relation between the freshness of these fishes and the amount of the VSC in
raw and canned materials was investigated, and the relation between the amount of the VSC
and the formation of the black spots or stain on the internal wall of these canned fishes was
also investigated.

As the freshness was lower, the hydrogen sulfide content was higher. The hydrogen sulfide
content in mackerel was the Jowest among.the fishes examined and the formation of the black
spots and stain on the internal wall of canned mackerel was not entirely recognized .

The hydrogen sulfide content in these canned fishes decreased slightly during storage.
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. FE S A FARBE
Lo 2 F LD~ :/'E’“:/f?é:?ﬂi Instrument Shimadzu GC-3BFP
Detector FPD

¢ 17 Bl ] )
%U!C&ﬁ{t?@@ﬁﬁ{tb Column 0.3 X 300 cm
W= VR ALK FEDE 25% 1,2,3-Tris(2-cyanoethoxy)
HREGEEF R PHWTE propane
B e e, BRI G Niroger

TP - olumn temp. 0

Mo7 - 2 0BEE (& o [nject temp. 100 °C
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Table 2. Relation between [reshness and volatile sulfur-

containing compounds. of raw and pre-cooked

mackerels
(2 g/100g)
Raw Pre-cooked
1* 2** 1* VA
cOSs 12.2 25.3 5.7 9.0
H.S 4.0 10.3 2.4 9.1
CS; TR TR 0.2 0.2
CH3SH 0.4 1.4 0.2 0.3
(CH3).S TR TR TR TR
(CH3)2S: TR TR TR TR
pH 5.82 5.99 6.09 6.14
VBN(mg%) 9.7 1.2 6.9 7.6

*

Fresh mackerel.

** Unfresh mackerel.
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BEEVESTH LI -DEELONS.
3. 549 BUYTOVSCER

HERFOA TR
T <HERDOVSC

28 % Table 3 TR Table 3.

Lz,

Relation between freshness of raw sardine and mackerel

pike and their volatile sulfur-containing compounds

content
HERFOA 7 VR (g 100g)
U o<ER/O pHE
UOVEB NE@;\ Table Sardine Mackerel pike
2ILRLUIZBERIFOD " ore " -
FINERO Z I
T D HEWEZTR cos 11.5 9.0 24.5 39.0
Uz, E12. 419K HzS 11.0 322.0 12.0 280.1
oyowEpstic, g O w w0
. 3 1. 0.
EHBETIBLC 2‘13 (CH3)2S 1.3 1.3 0.3 0.1
DfEIX. L HEEEILE (CH2)2Se 0.3 TR TR TR
WEZR U, H
. p 5.99 6.16 6.16 6.65
BEARDA T VR VBN(mg%) 12.1 24.4 7.5 12.9

CH o <HERTIE. B
BEREFDOZNGITHA~
T. VS CHmiL A v

*

X

Fresh material.

Unfresh material.
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Table 4. Changes in volatile sulfur-containing compounds content in canned

mackerel during storage (u g/100g)

Storage period ( months)
0 1 3 6

R = S** R * S*x R * St* R * S**

Fresh mackerel

COS 10.6 9.2 16.5 8.1 27.6 21.1 13.8 14.0
H»S 33.8 60.5 55.4 36.3 172.8 173.8 174.8 185.0
CS: 0.6 1.3 0.7 0.6 1.9 1.8 3.8 3.0
CH3SH 2.1 1.9 1.3 TR 5.8 7.5 3.9 3.8
(CHj)2S 2.3 2.5 1.9 2.3 4.8 5.1 4.9 4.0
(CH3)2S: 0.2 0.5 0.2 0.2 0.l 0.1 0.3 0.2
pH 6.28 6.06

VBN(mg%) 16.7 16.4

Unfresh mackere)

CcOoSs 15.9 12.8 10.9 6.4 0.4 18.9 8.6 9.6
H:S 59.6 64.9 48.1 53.3 173.6  172.7 183.0 182.9
CS. 0.8 0.6 0.7 0.4 1.4 1.7 1.8 2.9
CH3 SH 3.2 3.0 1.3 TR 5.8 5.9 4.4 3.3
(CHa),.S 2.3 2.5 2.5 1.5 3.9 5.1 7.7 4.5
(CHj)2S: 0.2 0.4 0.2 1.5 0.1 0.2 0.3 0.3
pH 6.30 6.22

V BN( mg%) 18.9 20.6

* Raw mackerel meat was packed in Flat No 2 cans.

** Pre-cooked mackerel meat was packed in Flat No 2 cans,
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1HBEBTEE, TOMBIENTVEBKREL, 3~6 1AKBTIZ, ZOMIIEL LML
D, BHEOEW, MGty 280 RCEEIKE 3BLIZA s high - 12,

FRERLREEOER L. EREFH 6 » ARAKRE 2 B Shizh -1z, FILEEIX. Flbk
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lCﬁ‘fth R =, @‘E'ﬂ:7k Table 5, Changes in volatile sulfur<ontaining compounds content
in canned sardine and mackerel pike

B AFUANB TR, (1 g/100g)
b o 4 F v RO ZFib e Storage period ( months)
AFrOVWTNRE, T 0 | 3
pHEXZVBN{Ed., 49 -, ) )
lt * lt r 23 I# L i
PRV U vHEROZNIT
tt/\#‘fﬁbh‘ft%i]: [/T.:.o /f Sardine
9 e O LKGER . cOos 57.0  79.0 49.0 54.0 50.5 64.5
%L%‘E‘{&‘(:H:/\T 1 hﬁ'%‘é H:S 3NR.0  307.0 611.0 662.0 603.9 676.9
e s - . CS: 0.4 0.3 0.8 0.7 0.7 1.0
I@T}’%K%b < t‘éﬁ‘bﬂ L. &% CH3SH 1.9 1.9 1.4 2.2 1.7 3.0
DEWVICL B3ELALNI, (CH31)2S 14 1.4 2.7 3.7 2.7 2.7
Y2 HEPOTILKEE (CH3)2S: 0.1 0.1 TR 0.1 0.2 0.1
. 1 9 VEHichk~rTR pH 6.09 6.12
PLIEVETH>T2hs, A4 VBN(mg%) 18.4  20.7
7 UEERRICERE DR,
L AfE@mPRUIZ, Mackerel pike
BIEAF. REDA T cos 85.0  86.0 57.8 74.1 124.7 110.7
L i H.S 322.0  320.0 249.4 369.7 491.2  672.2
ROy > 2 KEEEHDOWT cs: TR 0.5 0.5 0.6 1.0 0.9
Ny, EFEPICHE{bKERER CH;3SH 2.0 2.0 1.6 2.6 3.6 3.2
BELLBEIMUTA, N (CH3).S 1.4 1.4 2.7 2.7 2.8 2.7
7J(g&-7 @%A&ﬂfimﬁ& (CH3):2S: 0.2 0.2 0.1 0.2 0.2 0.4
WEHLEEDERIZ 2 < pH 6.43  6.51 ’
BHohizh -1z, VBN(mg%) 28.4 28.7
PN, AT RIY =

*

KEBEFETIZ. TDXHIC -
ZROMLKFEDERITS
wmbéf\%W@Wﬂﬂgwiﬂbamvtﬂmth\EWE@@&btﬂ@%@ﬁﬁtwc
L TNHHN, AT VRV vBAPILHRICEZEOER 2TH T 2MBEOEEMSEZLLGNS,
6. TREFLECICHATHEL-EEEEDPOVSCaR

MRS IC U TREE U IC S EEED pHR VS CERB EERAHLELZOES L OB &%
% Table 6 IZR L7,

THY, w50 RFVNOKEW IR ETED pHR IV S C. FHiCHilt/kEER2H~NS &
ZNTNOHRN EFED pHiZEL . Hi{LKERBOER V-T2, EREFILEEOER & b

Fresh material.

Unfresh material.
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Table 6. Relation between volatile sulfur-containing compounds content in
canned fishes and shellfishes and degree of blackening on internal

wall of those

pH : VSC  ‘content (u g/100g) Degree of
- blakening
Ccos H.S CSz CH3SH (CH3)2S (CH3)2S:
In brine
Cuttlefish 6.50 5.6 41.2 TR 0.37 0.25 0.13 -
Baby clam 6.02 0.1 180.3 TR 3.41 1.76  0.52 + +
Salmon 6.33 4.3 162.9 0.72 1.40 1.72 0.29 + ++
Cod 6.79 2.0 184.1 0.2 TR 0.0l TR +
Mackerel 6.05 10.0 136.5 0.25 0.24 0.09 0.01 -
Albacore 6.12 5.8 184.8 1.20 2.00 1.64 0.03 + +
Schrimp 6.54 4.7 183.0 0.24 1.37 117 TR -
Antartic
kriil 6.15 2.4 30.9 0.08 0.08 0.34 0.01 -
Kaniashi
kamaboko 6.87 10.4 133.2 .20 1.10 0.05 0.07 +
Taraba gani  6.89 6.1 41.1 .20 TR 0.05 0.03 ++
In seasoning
Cuttlefish 5.61 5.5 35.0 TR 0.37 0.26 0.10 -
Mackere) 5.91 6.1 39.7 0.25 0.22 0.85 0.01 -
Albacore 5.78 5.8 86.1 1.20 2.20 1.81 0.09 -
Baby clam 5.81 0.6 74.3 2.24 4.08 1.44 0.12 -
In oil
Antartic -
krill 7.26 3.8 32.5 0.09 TR 0.43 TR At
Mackerel 6.20 2.3 75.5  0.87 TR 0.27  0.01 ha
BTIEALNIZD T,

THY, S oREHTKED pHIZES W 2R U LKER BHD TE o120, £ LTERE
+2 5 +++EEOMILEEDERSA LN,

—F. HANRCNT EREREFED pHIFE L TLKER S L HFh - 1005, EREMREEE
DERUZA S NIsh - 12,

2 585 = KEEED pHPE L . EHEMRICEEZEDER S FE L - 10, HibKEERD s
St ZOREHE LT, FILKESERNESER, C- 2 F 2 viRBERahizicpeELLNS,
H=BH2FIEED pHHBEL . FLKEREE LAY B o120 T, 7 v THICHALEED
ERBA LN, TOWILELEIE Blackspot A LN, TH ), =X/ o g3y KEEZOY
4 F v — BITER L ICHALEBZE D Stain &30 6 » BV E LRI,

CoiT, FREFRILEZOERIZ. REFRAESETEEL A5V, T 5 DKEERE
T3, DR HELSOFLELE2ER L. 2 I8 2EHEHOBFEICEBHORE CHIL/KEESD
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