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Studies on Greening of Canned Shellfishes — X1
Comparison between the Physico-Chemical Property of the
Oxidation Products of the Green Pigments of Canned Oysters
and that of the Oxidation Products of Copper Chlorophyllin

Hiromitsu Osada

In order to investigate whether the green pigments of canned oysters have a porphyrin
ring such as chlorophyll or not, the physico-chemical property of the oxidation products of
the green pigments of canned oysters was compared with that of the oxidation products of
copper chlorophyllin which was oxidized by chromium trioxide-sulfuric acid mixture.

The oxidation products of the green pigments of canned oysters and copper chlorophyllin
could be separated into four components respectively. The results of the chemical reaction,
absorption spectra, thin layer chromatographies, solubility examination, infra-red spectra
and micro elemental analysis of the former showed the same behaviour as those of the latter

indicating that the green pigments of canned oysters have a porphyrin ring.
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Green pigments of canned oysters

and copper chlorophyllin ( 5g)

dissolve into acetone or chlorform

add 300 ml of 50% sulfuric acid solution
and 100 ml of water

Sulfuric acid mixture

add chromium trioxide solution (36 g of CrO;+150
ml of water) at 5°C

extract with ethyl acetate (8 X200 ml) and with
ether (2 X200 ml)

add sodium sulfate anhyd.

filter

concentrate in vacuo at 60°C

Concentrated solution

add 50 m! of hot water

?(]ijust to pH 10 with 2 N sodium hydroxide
ilter

Filtrate
| extract with ether (5 X100 ml)

|

Extract Residue
add sodium sulfate anhyd. adjust to pH 4,0 with
filter hydrochloric acid
concentrate in vacuo at 60°C extract with ethyl acetate
Concentrated solution (5 x100 m) and with ether
(Fraction A) (2 X100 m)
Extract Residue
add sodium sulfate anhyd. adjust to pH 2.0 with
filter hydrochloric acid
concentrate in vacuo and then extract
at 60°C with ether continuously

. D) N
Concentrated solution for 24 hrs.

(Fraction B) Extract

add sodium sulfate
anhyd.

filter

concentrate in vacuo
at 60°C

Concentrated solution
(Fraction C)

Fig. 1 Procedure for separating the oxidation products of green pigments of canned
oysters and copper chlorophyllin.
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Fig. 2 Ultraviolet spectra of oxidation product
(fraction A) of green pigments of canned
oysters and copper chlorophyllin,

Solvent : Ethyl Acetate.
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Fig. 3 Ulraviolet spectra of oxidation product
(fraction B) of green pigments of canned
oysters and copper chlorophyllin.

Solvent ; Ethyl Acetate.
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Table 1 R values in thin layer chromatography of oxidation
EE>EOROAOARKLE /v products of green pigments of canned oysters and
0774 Y v OBALEBHD~ copper chlorophyllin.
5 . . Rf val
YINT I VEORNBRF R R Green pigment M
7 PSS, 6BETTHIC Fraction A | Fraction B | Fraction C
® —_
Rlicel, WHRzhTh Pl 0.88  0.60. 0.8
p2¥* — 0.88 0.60, 0.88
R—®ARYZ b vERL, BE p3g* — 0.88 0.60, 0.88
XUCRIZ 215 257, 26lmp pa* - 0.88 | 0.60, 0.8
Copper chlorophyllin — 0.88 0.60, 0.88

Iz, BB X% 219, 257, 261my

* Green pigment of canned oysters

215
Green pigment of
canned oysters
1or
,——— Copper chlorophyllin
o
S
0.5
257 559
200 250 300 350
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Fig. 5 Ultraviolet speatra of benzylamine salt
of oxidation product (fraction B) of
green pigments of canned oysters and
copper chlophyllin.

Solvent : Methanol.
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Green pigment of
canned oysters

Copper chlorophyllin

i ]
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Fig. 6 Ultraviolet spectra of benzylamine salt
of oxidation product (fraction C) of
green pigments of canned oysters and
copper chlorophyllin.
Solvent : Methanol.
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Fig. 7 Ultraviolet spectra of benzylamine salt

of oxidation product (fraction acetic

acid) of green pigments of canned

oysters and copper chlorophyllin.
Solvent : Methanol

Table 2 Rf values in thin layer chromatography of benzylamine salts of oxidation
products of green pigments of canned oysters and copper chlorophyllin.

Rf values of oxidation products of green pigments
Green pigment
Fraction B ‘ Fraction C Fraction Acetic acid
Green pigment of oyster 0.50, 0.61, 0.78 (0.35, 0.61, 0,78 0.61
Copper chlorophyllin 0.50, 0.61, 0.78|0.35, 0.61, 0.78 0.61

* Rf values of benzylamine oxalate are 0.35 and 0.61
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Table 3 Solubilities of benzylamine salts of oxidation products of green pigments of

canned oysters and copper chlorophyllin.

Fraction of oxidation products of green pigment
Solvent Fraction B Fraction C l Fraction Acetic acid

Pigment | Copper " Pigment | Copper ‘ Pigment | Copper

of oyster | chlorophyllin . of oyster | chlorophyllin | of oyster | chlorophyllin
Water + <+ ++ ++ ++ ++ ++
Methanol ++ ++ ++ ++ ++ ++
Butanol ++ ++ ++ ++ + +
Ethanol ++ ++ ++ ++ ++ ++
Chloroform + + + + ++ ++
Benzene + = + + =+ +
Pyridine ++ ++ ++ ++ + +
Acetone + + + + + +
Ethyl acetate - - - - - -
Ether - - - - - -

++ Soluble

+ Fairly soluble

=

Slightly soluble

— Insoluble
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Fig. 8 Infrared spectra of benzylamine salt of
oxidation poduct (fraction B) of green
pigments of canned oysters and copper
chorophyliin.
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Fig. 9 Infrared spectra of benzylamine salt of
oxidation product (fraction acetic acid)
of green pigment of canned oysters and

copper chlorophyllin,
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4, E = Table 4 Micro elemental analysis values of benzylamine
salts of oxidation products of green pigments of
canned oysters and copper chlorophyllin (%)
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FED/s/un 74 VEHBATH Fraction B acetic acid Fraction B acetic_acid
. C 53.04 63.98 54.79 63.91
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V74 ) YREFTHHONE N 8.40 8.51 8.47 8.53
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