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CHEMICAL STUDIES ON THE BLACKENING OF CANNED BABY CLAM
(VENERUPIS SEMIDECUSATA. DESHAYES) — 11
THE EFFECT OF ORGANIC ACIDS ON THE DECOMPOSITION OF CYSTINE

Hiromiitu Osada and Chuji Okaya

The present puper deals with the effect of organic acids, -which baby clam contains,~ on
the decompesition 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 propionic acid immed-
iately after production. but was fairly effected by it after storage for 7 days at 55°C.
2 The decomposition of cystine was fairly effected by the acetic acid.
3 The decomposition of cystine was not excessively effected by the pyruvic acid.
‘The decomposition of cystine was not excessively effected by the succinic acid immedi-
ately after production, but was fairly effected by it after storage for 7 days at 55°C.
5 The decomposition of cystine was not excessively effected by the lactic acid immediate
ly after production, but was fairly effected by it after storage for 7 days at 55°C.
6 The decomposition of cystine was fairly effected by the malic acid.

7 The decomposition of cystine was. fairly effected by the citric acid.
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Table [. Organic acids content in baby clam and canned baby clam (mg per cent in wet matter)
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Pr9cp|— Acetic |Pyruvic,Succinic Lactic ﬂé::fé Oxalic ' Malic * Citric | Moist—
°$m1 acid | ‘acid  acid  acid |G acidacid | acid | ure (%)

Canned baby
clam meat
Canned baby
clam fluid

2.0 |~ 75.8
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Camned baby )5 | 25 2.6 3.7 L6 — | 04 | 10| 01 ' 765

clam

1.2

v AT ORI RIT T HBRED
W

7Y DR, v RTY, vARAFAT
VﬁééékELTmO%%éﬁmo

e

Paes

.SMM(. acil,
Lestic asid

Prouvit acid

¥ AF v 100, 200, 1000mg % D& 4
7 = fE 0.5, 10, 50, 100mg
DG xR MLT »h—BEFTNE
hiEw, HEEMLTHBIGHYF,
10070 ki, 2L TYE BLZi
FCoWLTRGEEE, 55°C 7 HEH &
TR ERFHER KL Almy SHcfe
- CTHEL .
FlERofEg, o vl =~ 27/,

PEE, Y TEE, 2= vERCHOWTIT o Y

otz FOERIIKOEONML TH Fig. 1 The partition chromatogram of organic

2 acids in raw baby clam
vil—.

Previonte  nead,
acetic acred
orelic aud

~

0.0/N NaOH ml

-

malic acid
Citrie acioll

Prreplutemic  acid

150

— 145 —



0.0IN NeOH mf

[

Fig. 2

Protinic ocid

The partition. chromategram of organic

Prravic acid

£ o6
—— Fraction, Nomber

Suceinic  acid
Lactic acid

makic acid

onatic acid

180

0.01N NaoH mi
™

-

0

Fig. 3

acides in the meat of canned baby clam

Table JI. The effect

Cystine

Propionic
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of propionic acid on the decomposition of cystine

i amount of hydr— | amount of hydr-
ogen sulfide aft- |—

ogen sulfide imn--

" mediately after

production

3, Ve A VRO L

er storage for
7 days at 53°C
(mg%)
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Table TII. The effect of acetic acid on the decomposition of cystine -

: amount of hydr-- v amount of hydr-— Blackening
Cystine Acetic ! ogen sulfide im— | ogen sulfide aft— |—-
acid J pH | mediately after | er storge for immediately after | after storage for 7
production 7 days at 55°C !

(meg%) (mg%)‘ (mg%) ‘ (mg%) production . days at 53°C
100 0 |5.45] 0.0392 0.1832 no change gxpansion ring side
100 5 3.9 0.0096 0.0080 ” ”

100 10 3.7 0.0048 0.1224 spots on top end ”
100 50 | 3.40 0.0104 0.3956 ” ”
100 | 100 | 3.25 0.1512 ‘ 0.4684 | P ”
2000 0 |5.45 0.0608 |  0.2680  no change ”
200 5 3.90 0.0096 0.0524 spots on top end ”
200 10 | 3.75 0.0096 0.1192 ” 4
200 50 - 3.40 0.0204 | 0.4192 #” ”
200 100 | 3.25 0.1248 0.2748 ” ”

1,000 0 |5.45 0.0348 ; 0.0607 3 no change ”
. 2 spots on top end

1,000 5 |3.90 0. 886 0.1080 ' e seam ”

1,000 10 [ 3.75 0.2348 0.3468 i ” | ”

i spots on top end side
1,000 50 | 3.40 0.1212 0.5368 seam, expansion ring //
1,000 100 3.25 0.2328 . 0.4256 ” ”
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Table V. The effect of pyruvic acid on the decomposition of cystine

amount of hydr— | amount of hydr- Blackening
Cystine Pyruvic, ogen sulfide im~ | ogen sulfide aft- B
Y acid . pH | mediately after | er storage for immediately | after storage for 7 days
| : ! production 7 days at 55°C | after produ-
(meg%) | (mg%) | (mg%) ; (mg%) ction at 55°C
_ - A —
100 0 3.45 0.0392 : 0.1832 no change expansion ring, side seam
100 5 3.60 0.0788 | 0.0296 side seam ”
la g i expansion ring, side seam,
100 10 l 3.28 0.0380 0.0404 ” spots on ends
100 5 ‘ 2.72 0.0912 0.1788 ” ”
200 0 5.45 0.0608 ' 0.2680 no change expansion ring, side seam
200 5 !3.60: 0.0388 0.0344 side seam ”
P expansion ring, side seam,
200 10 3.28 0.0292 0.0524 ” spots on ends
200 50 ' 2.72 0.1340 0.0872 ” ”
1,000 0 ; 5.45 : 0.0348 0.0607 no change | expansion ring, side seam
1,000 5 ' 3.60 0.1328 0.0984 side seam ”
expansion ring,side seam,
1,000 10 ‘ 3.28 0.2312 0.1568 ! ” spots on ends
1,000 30 2.72 0.2344 0.4021 \ ” ”
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Table V.

The effect of succinic acid

on the decomposition of cystine

: ‘ amount of hydr— | amount of hydr- Blackening
Cystine (iSuccinic cgen sulfide im~ | ogen sulfide a.ft~ - - -
acid pH | mediately after | er storage for immediately | after storage 7 days at
production 7 days at 55°C after produ~
(me%) | (%) me%) | (ma%) | cuion 55°C
100 } 0 i 5.45 0.0392 r 0.1832 no change | expansionring, side seam
100 ' 10 | 3.50 0.1020 0.0090 side seam - side.seam, spots on ends
00| 50 [3.30|  0.094 0.0m2 | # ”
100 200 | 2.95 0.0740 0.2996 | ” ”
00| 500 2.75 [ 0.1208 0.1872 % ‘ ”
200 ‘ 0 5.45 [ 0.0608 0.2680 no change ; expansion ring, side seam
200 10  3.50 0.0248 0.0140 side seam | side seam, spots on ends
200 50 3.3 0.1052 0.4324 | ” P
200 200 2.9 0.0576 0.3148 ! " "
200 | 500 '2.75 0.0836 0.1776 ” ”
1,000 0 |5.45 0.0348 0.0607 J no change expansion ring, side seam
1,000 l 10 | 3.50 ‘ 0.0400 0.0392 ‘ side seam side seam, spots on ends
1,000/ 50 ( 3.30 0.0532 0.4024 J ” "
10000 | 200 | 2.95° 0.1316 0.4304 4 ”
1,000 500  2.75 J 0.1288 0.3632 | ” ”
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Table V[. The effect of lactic acide on the decompesition of cystine

' amount of hydr--

amount of hydr-

|

Cyscine| Tactie || oger sufide im-  ogen ulfde ait-
acid | production 7 days at 55°C

(me%) | (meg%) i (mg%) I (mg%)
100 o ‘ 5.45 | 0.0392 | 0.1832
W0, 5 |3.70] 0.0092 ‘ 0.0572
10 10 3.50° 0.0096 ‘ 0.1400
100 30 ‘ 3.00 0.0628 0.2304
200 0  5.45 0.608 0.2680
200 5 {3.70° 0.0048 ‘ 0.0412
2000 10 { 8.50 | 0.0096 ‘ 0.1492
200 50  3.00 0.0408 J 0.1492
1,000 0  5.45 0.0348 0.0607
1,000 5 3.70 0.0100 0.2912
1,000 10  3.50 0.0100 | 0.1828
1,000 ‘ 50  3.00 0.0652 | 0.2400

Blackening

7
immediately ' after storage 7 days at
after produ--

ction 55°C
! - - - —
no change expansion ring, side seam
side seamn ”
” expansion ring, side seam,
liquid
” Y4
no change  expansion ring, side seam

‘ spots on ends side seam, liquid

” ”

‘ ” ”

i S

no change expansion ring, side seam

spots on ends side seam, liquid
‘ ”
side seam, sp—
ots on ends

”

”
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Table Vl. The effect of malic acid on the decon.position of cystine

[
J amount of hydr- | amount of hydr— Blackening
Cystine Malic | ogen sulfide im— | ogen sulfide aft—
acid ’ pH | mediately after | er storage for immediately | after storage 7 days at
production | 7days at 55°C | after produ~ '
(mg%) | (me%) | (mg%) ! (mg%) ction 55°C-
100 W] ‘ 5.45 0.0392 0.1832 ' no change | expansionring, side seam
100 5 y 3.67 0.1384 0.0092 | V2 ‘ ”
100 10 3.45 0.0524 0.1756 ” ”
100 50 2.95 0.1056 0.1292 side seam ”
2000 0 [5.45 0.0608 0.2680 | no change ”
200 3.67 0.1140 0.1000 side seam ”
200 10 3.45 0.2352 0.1468 ” ”
20| 50 |2.95 ‘ 0.2852 0.3544 " ”
1000 0 545 0.0348 0.0607 | no change "
1,000 5 3.67 0.3048 0.3620 side seam ;:xpa(lj)sion ring, side seam,
: . . i iqui
1,000 10 \ 3.45 0.3080 0.4192 ” ”
1,000 50 | 2.9 [ 0.3392 0.4172 ” ”
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Table V. The effect of citric acid on the decomposition

of cystine

amount of hydr— | amount of hydr— Blackening
Cystine Citric | ogen sulfide im- | ogen sulfide aft— - -
' acia | pH | mediately after | er storage for | immediately | after storage 7 days at
d production 07 days at 35°C | after produ— '
(mg%) | (mg%) (mg%) | (mg%) ction | 85°C
100 0 ! 5.45 ‘ 0.0392 0.1832 ’ no change expansion ring, side seam
100 5 3.8 0.0080 0.0212 I P expagsion'ring, side seam,
T : : liqui
100 10 | 3.60 0.0684 0.0620 ” ”
100! 50 |3.10 0.1656 0.1104 \ ” ”
200 0 | 5.45, 0.0608 0.2680 : ” expansion ring, side seam
200 \ 5 | 3.82 0.0092 0.0360 side seam f.—‘;l:ggsivn ring, side seam,
1
200 10 | 3.60 | 0.0084 0.4552 - 4 ” \ ”
| side seam
200 : 50 ?ﬂ 0.1408 - 0.3160 spots on ends | ”
1,000 ‘ 0 5.45 | 0.0348 0.0607 no change ‘ side seam, expansion ring
1,000 5 3.82 0.0412 0.4648 side seam | Side seam, liquid, expan-
\ sion ring
1,000 10 3.60 0.0244 ‘ 0.4828 . ” #”
1,000 350 3.10 0.3036 0.4008 ] side seam ”

spots on ends .
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2. B #

THIVOHERY v VXA A AT A= 2T 7 —BERLI-THBERLIEER
Table 1 /iR LA, &7 Vicid 7 » ok Vg 24.4mg%, BFG 33.0mg%, €4 & % 103.8
mg%. aINIFE147.5me%, HEE4.2mg%, e A%y [§14.2mg%, v . -4 59.4me%,
Vv g 32.8mg%, 7= vEE 2.1mg% DERERERGEATLE. XESC LTV IR7T e e
G vl 1.3mg%, Bl 2.4mg%, YA€V 2.6mg%, =2 7f% 31.6mg%, P 1.6me%,
V=R 1.1mg%, 2 =v® 0.1mg%, ¥ .~ 0.4mgZ DT nThEFTATVI
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