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Studies on Greening of Canned Shellfishies. - I

Isolation of green pigments of canned oysters and their

physico-chemical properties.

HiroMiTsu Osapa, SHIGERU Otsuka and Iwao SHica

Greening of canned oysters, which has rapidly grown to one of the most serious
troubles in the field of marine product canneries in Japan since a few years, is entirely
different from the green oysters so far well known to green when alive and please
gourmets. The phenomenon is that the brown entrails of {resh oysters turn green
during heat sterilization and during storage the green pigments exude into the mantle.

The physico-chemical properties of the green pigments were investigated in order
to find out whether these are bile pigments, chlorophylls or copper complexes.

The green pigments were extracted from the entrails of the canned oysters with
10% hydrochloric acid in aceton, and purified by successive chromatographies with silica
gel, filter paper (band application) and Sephadex LH-20 (gel-filtration). Properties of
the pigments were studied of their absorption spectra, thin layer chromatograms,
behaviors on Gmelin and bilatrienes reactions (for bile pigmenl detection) and solubilities
in organic solvents.

The green pigments of canned oysters are separated into three components each
with absorption maxima at 245, 415, 600 and 655 m«#, and these pigments are negative
to the reactions for bile pigment detection. It was found from the results of the thin
layer chromatographies, solubilities and infra-red spectra that these pigments are
different from chlorophyll a, and quite different from bile pigments. The molecular
weights were estimated from the gel-filtration patterns : approx. 700 (pigment-1) and
1,000 (pigment-3).
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Fig. 1 Procedure for purificating the green pigments of canned oysiers
Oyster (entrails)
homogenized.

Homogenate
+ HCI: aceton (10 : 90)

centrifuged.

|
Precipitates

|
Supernatant
l extracted four times.

| |
Supelmatant Precipitates

concentrated in vacuo.
Concentrated solution
dissolved into chloroform.
Chromatography with silica gel column.
4X30 cm, 100-200 mesh,
solvent : chloroform, chloroform : methanol (7: 3).
concentrated in vacuo.
Concentrated solution
dissolved into chloroform.
Chromatography with silica gel column
1.7x30 cm, 100-200 mesh.
solvent : chloroform, chloroform : methanol (7 : 3).
concentrated in vacuo.

| |
Fraction 2 Fraction 3

Fraction 1
dissolved into chloroform. dissolved into chloroform.
Paper chromatography

Paper chromatography
solvent ; ethanol.

solvent : ethanol.
eluted with chloroform. eluted with chloroform.
concentrated in vacuo.

concentrated in vacuo.
Concentrated solution

Concentrated solution
dissolved into chloroform. dissolved into chloroform : methanol
(7:3).

Chromatography with Sephadex LH-20 column
Chromatography with Sephadex LH-20 column

solvent : ethanol.
concentrated in vacuo. solvent : chloroform : methanol
(7:3).

I
Pigment 2 concentrated in vacuo,

|
Pigment 1
(blue green) (light green)

|
Pigment 3
(dark green)
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Table 1—1 Examination on extraction method of green pigments of canned oysters.

Wave length 3 HCl: Aceton | HCI: Methanol
(mu) Ethanol Methanol Aceton (10 - 90) (5: 95)
650 0.232 0.180 0.268 0. 661 0.442
655 0.245 0.192 0.279 0.614 0.392
660 0.225 0.182 0.275 0.556 0.331
665 0.168 0.142 0.262 0.524 0.310
670 0.107 0. 098 0.274 0.502 0.300

Table 1—2 Examination on extraction method of green pigments of canned oysters.

Wa“(?nl/f;]gth B %—?g? ngos’oé 4 Hl&(l)géH Water
650 0.500 0. 468 0.472 0. 460
655 0.470 0.436 0.440 0.442
660 0.416 0.410 0.398 0.414
665 0.380 0.410 0,374 0.402
670 0.354 0.420 0. 356 0.400

% Extracted with HCl-aceton (10 90) mixed solution after heating for 1.shrs. at 100°C.
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Table 2 Rf values in thin layer chromatography of the green pigments of canned
oysters, as compared with those of chlorophyll a and biliverdin.

Qe : igments of oyster
— Sample Green pig Y Ch]o;ophyll Biliverdin
Solvent system "*f——\ 1 2 3
Methanol : Water (1:1) 0 0 0 0 0
Chloroform tailing tailing 0 0.95
Ethanol 0.75 0.75 0 1 1
1% HCl in methanol tailing tailing 0 0.89 0.80
Butanol 0.80 0.84 0 1
Pyridine 0.91 0.91 tailing 1
5% HCI in methanol : Water (3:2) 0 0 0 0 0.76
Chioroform : Ethanol (1:9) 0.89 0.89 0 0.92 1
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Fig. 2 Absorption spectra of the green pigments of canned oysters afier treatment in a
column of Sephadex LH-20, biliverdin, chlorophyll a and copper chlorophyllin.
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Fig. 3 Paper electrophoretic patterns of the green BEEIDHSTFRIZI o7 rad
pigments of canned oysters, chlorophyll a . . .
and copper chlorophyllin in phosphate buffer, IBIZELCTH1,000TH 5 &8 Fig.
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after 8 hrs.
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Fig. 4 Chromatograms of the green pig-
ments of canned oysters, chlorophyll BHERICET2RIER NG 320K ER
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Fig. 5 Infrared spectra of the green pigment 3 of canned oysters and
chlorophyll a in chloroform solution.
A : Green pigment 3 of canned oysters.
B : Chlorophyll a.
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Fig. 6 Infrared spectra of the green pigment 1 of canned oysters and
chlorophyll a in chloroform solution.

A : Green pigment 1 of canned oysters.
B : Chlorophyll a.
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Table. 3 Properties of the green pigments of canned oysters, as compared with
those of chlorophyll a and biliverdine.

Green pigments of oyster
PEm Y Chlorophyll | Bijiverdine
1 2 3 a
. above
Melting point 131°—132°C 280°C 117°—120°C | 206°—207°C
Absorpiion maximum - - 245, 415, 620
(mu) 245, 415, 655 | 245, 415, 655 | 245, 415, 655 130, 665 245, 380, 667
Gmelin reaction negative negative negative negative positive
Fouchet reaction negative negative negative negative positive
Reaction of bilatrienes negative negative negative negative positive
Reaction of ninnydrin negative negative negative negative negative
Fluorescence
Solubilities positive positive positive positive nil
(room temperature)
Walter insoluble insoluble insoluble insoluble insoluble
Chloroform soluble soluble soluble soluble soluble
Acetone soluble soluble soluble soluble soluble
Ether soluble soluble soluble soluble soluble
y soluble slightly sparingly
Methanol (insoluble) soluble <olubla soluble soluble
soluble . slightly
Ethanol soluble (insoluble) insoluble soluble soluble
Petroleum ether (irslgg'll\tx)}:ie) insoluble in%oluble soluble insoluble
Butanol soluble soluble sslélgl}lléllg soluble
slightly
Benzene soluble soluble <olizble soluble
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