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Chemical Studies on The Blackening of Canned Baby Clam,
(Venerupis semidecusata. Deshayes)—1L

The Effect of Glucose, Inorganic Phosphoric Acid, and
pH to Decomposition of Cystine

Hiromitu Osada and Chuji Okaya

The blackening of canned baby clam was caused by chemical and bacteriological mechanisms.

The present paper deals with the effect of glucose, inorganic phosphoric acid and pH on
the decomposition of cystine with special reference to the chemical mechanism.

The results obtained were as follows :

.

1) The decomposition of cystine was not excessively effected by the glucose.

2) The decomposition of cystine was fairly effected by the pH. Especially, when the
glucose was included in the solution, it has effected, by the alkaline solution, more than acidic
solution.

3) The decomposition of cystine was fairly effected by the inorganic phosphoric acid.
The formation of hydrogen sulfide increases proportionally with an increase in quantity of
the inorganic phosphoric acid. )
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i) vzxFy, vaxF4 vyoER ‘
VRAFY, VAFTAVOERCRFEREY D Foo/ ) vapERLE. IbEH1gic
EFFovynd Fvg b KETLEK0.6ml Nk 120°C 5 BRI SRR O T ingh L A RS
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Amberlite IR-45 (50~1004 » &/ o) (I1x16cm) OMmEHISEL, rhik, HEHHHHD
U, thidfid Somogyi 9 T, #EEHE L Elson-Morgan 37  TER L.
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Table 1 Cystine, cysteine, carbohydrate and inorganic phosphoric

row S I X o TER L acid content in baby clam meat
3., EERESE ) (per cent. in dry matter)
FHIDYRFY, VRF Cystine Carbohydrate Inorganic
. Phosphoric
A4y, Zva—x, Zra Cysteine Glucose * Glucosamine acid
Fiv, R vEOER 4.8 9.8 0.182 0.279
i3 Table 1 R I ity

* In the hydrolysates of baby clam meat
{Th53.

B &7F Y BIUCEET S Y OF{LAE
L B ERcER L ERRROFETHELE. BIb7 5 ) 2FHKHEL100°C 553 L
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Table 2 Hydrogen sulfide content in baby clam and C . VAFYyHReRETY

bady clam meat by heat processing g H
VO e— >
(mg per cent in diy matter) / 2 B)v#, rHO

28 WO BRERR
No. | No. 2 No. 8
‘ 1. EBFHH:
Canned food in | M. F 1.0663 1.3673 1.2412
YUEto7H VI 0vFV, vV
C-enamel can | M. F. H| 1.9352 2.0267 2.0412
- AFAY, ThI—2R, B
Canned food in | M. F 0.9794 0.8664 1.7809 ) EOAERYL
: ' Y V@D BEdeelLT
Lacquer can M. F. H. 1.9879 1.1636 1.9588
- ROEBZ TR o1,
Stripped baby clam 0.0727 0.0582 0.1346

i) vaFvieg+assrva
No. {, Canned food in C-enamel can is sterilized by heating it
at 90Lb for 30 minutes. —2DRE

Canned food in lacquer can is sterilized by heating it ; Yy, N
ATV 1m
at JOLb for g0 minutes. REIKE 7¥ 1mg/g

No. 2, Canned food in C-enamel can is sterilized by heating it 2mg/g, 5 mg/g,10mg/g
at 20 Lb for 40 minutes. o S
zZ, Thic
Canned food in lacquer can is sterilized by heating it EREhrtmz, th
at 10 Lb for 60 minutes. S v a—20.5mg/g, 2

No. 8, Canned food in C-enamel can is sterilized dy heating it mg/g, 10mg/g, 20mg/g
at 20 Lb for 50 minutes. ! ’

Canned foed in lacquer can is sterilized by heating it 30mg/g Rafmx, Fv 4
:lOI;e:t’r " II']‘mlme;lmd H....... Head space — i iCaD MM 120°
Ceorin#L, aB#th
Ehieon TERMEKFELXRE LK.
i) vxFryHaRed+sER) vBORE,
BRI Y X F v 10mg/gh mx b Y v B (KHoPOy) 0.5mg/g, 2mg/g, 6mg/g, 10mg/g
DEREME, T v h—IHCEDELERE120°C0MEL, ERK TR ERILOW TERR
{EARFELHEL %.
i) VI vAREST 5pHO S
PH4 (EpRE-E¥REJ | ) v ABEF%K), pH6.5 (#%:K), pH8 (NH.CI-NH.OH &%) O&%
MR/ 2 F v 10mg/gk MA 5 v h —~{RHICHEDHELMK120°C 60 2 IN# L AKRK, ThERK
D TERBLKFE Y HE L .
¥, TOBAINI-INFEETHE, EDL D RBERS bR TRBEDE, TNERD
By 2 F v 10mg/g, Fra—2R20mg/g ¥, T v i—HICEDIEZSEI% 120°C605)
m#L, ag%ThfheonwtERIELKEXUEL .
iv) vzFvaRicdT 5RERE
pH4, pH5.5, PHBDRAMKICY = F > 10mg/g, 72 —A20mg/g %N T v #—HCHDIE
EAR 120°CE0XMAL, 2K 65°CicT BEIREL, ThEhicow TERKILARLR
ELk.
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Table 3 The effect of glucose on the decomposition of cystine

Hydrogen, e Cystine Glucose (Bl}:gc:;ﬁg)
Cystine | mg/g 0.75(1/8) | o gene/® (ME/2) | roll wring part
Cystine | mg/g glucose 0.6mg/g 1.028 0.99948 0.5 ”
Cystine | mg/g glucose 2 mg/g 0.520 0.99974 2.0 ”
Cystine | mg/g glucose 10 mg/g 1.556 0.99922 7.46 ”
Cystine | mg/g glucose 20 mg/g 0.356 0.99982 20.0 ”
Cystine | mg/g glucose 30 mg/g 0.260 0.99986 28.5 ”
Cystine 2 mg/g 0.3562 1.99982 o
Cystine 2 mg/g glucose 0.5mg/g 0.344 1.99982 0.5 ”
Cystine 2 mg/g glucose 2 mg/g 2.012 1.99899 1.83 ”
Cystine 2 mg/g glucose 10 mg/g 4.636 1.99768 7.80 ”
Cystine 2 mg/g glucose 20 mg/g 4.262 1.99787 20.0 ”
Cystine 2 mg/g glucose 30 mg/g 3.260 1.99837 30.0 ”
Cystine 10 mg/g 0.348 9.99982 no change
Cystine 10 mg/g  glucose 0.5mg/g 0.248 9.99987 0.5 ”
Cystine 10 mg/g glucose 2 mg/g 1.060 9.99948 1.96 ”
Cystine |0 mg/g glucose 10 mg/g 0.260 9.99987 6.60 ”
Cystine j0 mg/g glucose 20 mg/g 0.248 9.99987 19.0 ”
Cystine [0 mg/g  glucose 30 mg/g 0.372 9.99981 30.0 ”
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Table 4 The effect of inorganic phosphorié acid on the decomposition of cystine
\7 Hydrogen Cystine Inorganic Remarks
T sulfide 4 Phosphoric acid| (Blackening)
. ] (r/8)) (mg/g) (mg/g)

Cystine 10 mg/g 348 9.99982 0 no change

Cystine 10 mg/g

Inorganic phosphoric acid 1.824 9.99908 0.5 no ckange
0.6mg/g

Cystine [0 mg/g

Inorganic phosphoric acid 2.064 9.99896 2 no change
2 mg/g

Cystine 10 mg/g

Inorganic phosphoric acid 2.868 9.99856 6 no change
6 mg/g

Cystine 10 mg/g

Inorganic phosphoric acid 3.988 9.99800 10 no change

10 mg/g




. Table § The effect of pH on the decomposition of cystine

_—
~—— Hydrogen . Remarks
D —— sulfide Cystine Glucose (Blackening)
. : (/e (mg/g)! (mg/g)
Cystine 10 mg/g 3.910 9.99804 no change
pH 4 ! -
e 10 ek 4.484 9.99783 19.7 spots on top
Cystine 10 mg/g 0.348 9.99982 no change
pH 6.5 :
e, 10 e 0.248 9.90087 | 19.0 no change
i Cystine 10 mg/g 0.493 9.99975 no change
pH 8§ - - i ‘ ‘
\ Goune 10 mese 1.994  9.99900 18.4 roll wring part
Table § The test of storage on the decomposition of cystine
(55 C for 7 days)
T Hydr  Remark
e ydrogen . emarks
T | sulfide Cystine Glucose | (Blackening)
(v/8) (mg/g) (mg/g) ;
Cystine 10 mg/g 295 9 99736 o g
pH 4 .
| e a0 e/ 5.120 9.99744 18.75 ”
) Cystine 10 mg/g 0.807 9.99969 ”
pH 5.5 .
Cystine 10 mg/g
Glucose 20 mg/g 2.463 9.99876 20.00 "
Cystine 10 mg/g | 1.564 9.99922 "
pH 38 !
Cystine 10 mg/g roll wiring part
Glucose 20 mg/g 3.638 9.99818 19.20 liquid
% =3

PIEDEBRER BN DL ICETF IRV RATFY, VAFA YHAREHBAENRTED, T
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WAk AK 35 230.07~0.14mEH CH o e D DA, HFEPcRP 2 mgBEELTWB T itk hERT
L &5, LaLmiiiolme X 5tk RERDERH IS E O RV, O LRRFEFIN
CWBHBHDY RF Y, YRFA Y DHHESREEARIED T 5N X o TR LR
BNdDEE X B.

¥ pHRE, ZrHY 3V AFYHREFL TR BERSD, Herva—-2nEE
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