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Studies on Greening of Canned Shellfishes——V1

On the Green Pigments of Canned Short-Necked Clams and
the Boiled Entrails of Abalones

Hiromitsu Osada

Tt is well known that the brown entrails of fresh short-necked clams turn green during
heat sterilization and during storage the green pigments exude into the mantle and also that
the brown entrails of fresh abalones turn green during boiling as in case of canned oysters.

For the purpose of investigating whether the green pigments of canned short-necked clams
and the boiled entrails of abalones are the same pigments as those of canned oysters or not,
the physico-chemical properties of those green pigments were compared with those of canned
oysters. The experimental method was the same as in case of canned oysters.

The green pigments of canned short-necked clams and the boiled entrails of abalones were
separated into five components as in case of canned oysters. Judging from the experimental
results obtained by physico-chemical reactions, absorption spectral analysis, thin layer chroma-
tography, solubility test and infra-red spectral analysis. it is considered that those green
pigments are chlorophyll a derivatives as in case of canned oysters. Molecular weights of
those green pigments estimated from the gell-filtration patterns are approximately from 620 to
900.
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Table 1 Physico-chemical reactions of the green pigments of canned
short-necked clams and the boiled entrails of abalones

Green pigments of canned Green pigment of the boiled
short-necked clams entrails of abalones

PL ! P2 | P3 Pa| Ps PL| P2| P3| P4 Ps5
i

HE

— — -1 = —

Gmelin reaction — —

Reaction of ninhydrin — —

Fouchet reaction — — —
T

I
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— negative
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Fig. 2 Absorption spectra of the green

Fig. 1 Absorption spectra of the green pigments (P4, 5) of canned short-
pigments (P1, 2, 3) of canned necked clams
short-necked clams Solvent : Chloroform.

Solvent : Chloroform
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Fig. 3 Absorption spectra of the green Fig. 4 Absorption spectra of the green
pigments (P1, 2, 3) of the entrails pigments (P4, 5) of the entrails
of abalones of abalones

Solvent : Chloroform. Solvent : Chloroform
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Tabe 2 Maximam wave length of the green pigments of canned
short-necked clams and the boiled entrails of abalones

i max. (mp)
Green pigments of canned Green pigments of the boiled
short-necked clams entrails of abalones
P1 420, 510, 610, 670 415, 560, 605, 660
P2 420, 560, 610, 660 415, 560, 605, 665
P3 420, 610, 660 415, 560, 605, 665
P4 420, 560, 615, 415, 560, 605, 665
P5 425, 560, 615, 415, 560, 605, 665

Table 3 Rf values in thin layer chromatography of the green pigments of
canned short-necked clams and the boiled entrails of abalones

Green pigments of canned Green pigments of the boiled
short-necked clams entrails of abalones
P1 P2 P4 |P5|P1| P2 P3| P4a:Ps
o | o |
Ethanol 0.90 | 0.90 | 0.90 |iiping ! 0.90 | 0.90 | 0.90 | (g9 0.9
Chloroform tailing | tailing | tailing | tailing | ¢ 0 o 0 fo0 0
Butano! 1.00 | 1.00 1.00 tz?iling 0 tailing | tailing | tailing | tailing | 0
= : = 0
Methanol 0.90 ; 0.90 | 0.90 tai]ing‘ 0 0.85 0.85 | 0.85 | 0.85 tailing
Acetone 1.00 1.00 1.00 1.00 I 0 1.00 1.00 1.00 1.00 1.00
e 0 o |
Pyridine 0.82 0.82 0.82 0 82 0 1.00 1.00 1.00 1.00 0
Chloroform:
Ethanol (1:9y | 074 088 | 0.88 | Q| 0 0.85 | 0.85 | 0.85 | 0.8 | 0

Chloroforms: }

Methanol (7:3) | 100 1.00 | 1.00 00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | -1.00

Methanol: | . ;

HCI : Methanol | 0 0 0 0 0 0.85 0.8 | |, o 1o
(1:99) 0.88 | 0.88 | 0.88 | 0.88 | 0.88 |tailing |tailing P9
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5.
Table 4 Solubilities of the green pigments of canned short-necked clams
and the boiled entrails of abalones
Green pigments of canned Green pigments of the boiled
short-necked clams entrails of abalones

P1| P2 | P3| P4e P5|P1|P2|P3|Pd4|P5
Water ‘, - b - — ’ -1 - — - - ‘ - ‘ —
Chloroform I = T T S
Methanol 4+ | 44+ | = -+ |+t | o= * -
Ethanol ++ ++ ++ + | - ++ ++ ++ + -
Acetone T T T ‘ B T T T T IR T T
Petroleum ether| ++ - - - | - o+ 4+ — — - ‘ -
Ether ++ ++ - - - J ++ ++ - - -
Benzene ++ | ++ | o+ o+t - R ( ++ ( +4
Butanol R N ] e

+ 4+ Soluble + fairly soluble + slightly soluble — insoluble
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Fig. 5 Chromatograms of the green pigments of canned short-necked clams in a column of

Sephadex LH-20 Solvent : Chloroform : Methanol (9:1)
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Fig. 6 Chromatograms of the green pigments of the boiled entrails of abalones in a
column of Sephadex LH-20 Solvent : Chloroform : Methanol (9:1)
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Fig. 7 Infrared spectra of the green pigments (P1, 2, 3) of canned short-necked clams
Solvent : Chloroform
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Fig. 8 Infared spectra of the green pigments (P4, 5) of canned short-necked clams
Solvent : Chloroform
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Fig. 9 Infrared spectra of the green pigments (P1, 2, 3) of the boiled entrails of
abalones Solvent : Chloroform
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Fig. 10 Infrared spectra of the green pigments (P4, 5) of the boiled entrails of abalones
Solvent : Chloroform
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