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Studies on Greening of Canned Shellfishes— 1V

Comparison Between the Physico-Chemical Property of the
Green Pigments of Aosa (Ulva Conglobata) and that of
Canned Oysters

Hiromitsu Osada

For the purpose of investigating whether the green pigments of canned oysters are chloro-
phyll a derivatives or not, the physico-chemical property of the green pigments of Aosa was
compared with that of canned oysters by extraction with hydrochloric acid-acetone mixture and
addition of copper, followed by the purification method adopted in the case of canned oysters.

Judging from the similarity between them with the exception of micro elemental analysis

values, it is considered that the green pigments are chlorophyll a derivatives.
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Fig. 1 Procedure for purificating the green pigments of boiled Aosa

Boiled Aosa (110°C. 60min.)

Add with HCl-acetone (10:90) mixture
Filter

Filtrate

Concentrate
Add with acetone
Filter

Filtrate

Concentrate
Dissolve in chloroform

Chromatography with silica gel column

4X30em, 100~200mesh
Elute with chloroform and chloroform-methanol (7:3) mixture

Eluate

Concentrate
Add with CuCl,-methanol solution
Filter

Filtrate .

Concentrate '
Dissolve in chloroform

Chromatography with silica gel column

1.7%30cm, 100~200mesh
Elute with chloroform

Eluate

Concentrate
Dissolve in chloroform

Gel filtration with Sephadex LH-20

4X30cm
Elute with chloroform and chloroform-methanol (7:3) mixture

Eluate

Concentrate
Dissolve in chloroform

Treatment with EDTA, cupferron and acetylacetone

Shake and wash with water
Dissolve in ‘chloroform

Chromatography with silica gel column

1.7X30cm. 100~200mesh
Elute with chloroform and chloroform-methanol (7:3) mixture

Eluate

Concentrate
Dissolve in chloroform
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Gel filtration with Sephadex LH-20

2.8X30cm
Elute with chloroform and chloroform-methanol (7:3) mixture

Eluate

Concentrate
Dissolve in chloroform-methanol (7:3) mixture

Paper chromatography

Solvent : Ethanol
Elute with chloroform-methanol (7:3) mixture

Fraction 1 Fraction 2
Dissolve in petroleum ether ll Dissolve in acetone
Filtrate Precipitates Filtrate Precipitates
(P1 Dissolve in ether (P4) I Dissolve in chloroform.
Filtrate Precipitates Filtrate Precipitates
(P2) (P3) (P5)
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Fig. 2 Absorption spectra of the green
pigments (P1,2,3) of Aosa

Seolvent : Chloroform
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Fig. 3 Absorption spectra of the green
pigments (P4, 5) of Aosa
Solvent : Chloreform

Table 1 Comparison with maximam wave length

D RFEENTNHIZIZA—THSC

of the green pigments of Aosa and

canned oysters

EEBD oM,

Green l 4 max. (mp)

4, BHICHTIBRBE :
pigment ‘ Aosa Canned oysters
T A4 OF O LOBRICHT B ’

- P1 420, 510, 560, 660 410, 605, 650
FEEOBRIBIRITRLET LK P2 420, 560, 610, 660 415, 605, 655
FNEKICRENET, 2oohi il P 3 420, 610, 660 415, 605, 655

o o ) P4 425, 560, 610, 660 420, 560, 610, 660
RATRIETHS. 72+ /ICEP 5 P5 | 425, 560, 610, 660 420, 600, 660
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Table 2 Comparison with Rf values in thin layer chromatography of the green
pigments of Aosa and canned oysters

Green pigments of Aosa

Green pigments of canned oysters

' p1| p2| P3| Psa|Ps|P1|P2| P3| P4 Ps
0.94 ' 0.92
Ethanol 0.8 | 0.9 | 5iihg | © o | oo | oe tailiag | © 0
Chloroform 0 0 |iding| O 0 0 0 0 0 0
Butanol ‘ 0.88 |tailing| 0 tailing 0 0.88 0.88 | tailing |tailing{ 0
Methanol | 0.87 | 0.87 | 0.87 | 00 | O 0.87 | 0.87 | 0.87 | 0 0
Acetone 1.00 | 1.00 | 1.00 | 1.00 | © 100 | 1.00 | 1.00 | 100 o
. g I 0 = = 0.95
Pyridine 0.95 | 0.95 | 0.95 0.95 O 0.95 | 0.95 | 0.95 | o i}
Chloroform : ' 0.84 0
Ethanol (1:9) 0.84 0.84 0.84 tailing 0 ‘ 0.84 0.84 tailing tai]ing! 0
Chloroform : - ‘ " _ : .
Methanol (7:3) 0.95 1.00 1.00 1.00 i 1.00 3 0.95 0.95 0.95 0.95 0.95
Methanol : ‘
Water (1:1) 0 0 0 0 Ll 0 0 0 0 0 0
HCI : Methanol 0 0 0
(1:99) 0.89 0.89 0.89 0.89 | 0 0.89 0.89 , 0.89 0.89 0.89
Table 3 Comparison with solubilities of the green pigments of
Aosa and canned oysters
Green pigments of Aosa Green pigments of canned oysters
P1 P2 P3 P4 P51 P1 ! P 2 P3 P4 PS5
Water - - - - - ‘ - - 1 - - —
Chloroform e I e N T T T
‘Methanol +4 + | ++ | = - l R S N S S IR S - -
Ethano} +4+ | ++ | 4 - S ok S S +
Acetone ++ + + ++ ++ + + ++ ++ ++ +
Peiroleum ether; ++ - - - - .+t - - - -
Ether 4 | ++ - - - I ++ | 4+ - - -
Benzene ++ ++ ++ + - ¢ 4+ ++ ++ ++ -
Butanol ++ ++ ++ - = t ++ ++ 0 ++ + -
++ soluble + fairly soluble + slightly soluble — insoluble
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Fig. ¢ Infrared spectra of the green pigment (P1) of Aosa and canned oysters
Solvent : Chloroform
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Fig. 5 Infrared spectra of the green pigment (P2) of Aosa and canned oysters
Solvent : Chloroform
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Fig. 6 Infrared spectra of the green pigment (P3) of Aosa and canned oysters
Solvent : Chloroform
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Fig. 7 [Infrared spectra of the green pigment (P4) of Aosa and canned oysters
Solvent : Chloroform
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Fig. 8 Infrared specira of the green pigment (P3) of Aosa and canned oysters
Solvent : Chloroform
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BiEpsogamFozisiewick . Table 4 Comparison with micro elemental analysis
values of the green pigments (P3,4.5) of

CElLTw3 e ohi., © Aosa and canned oysters (%)
DT L biHmEORELII, b Green pigments Green pigments of
of Aosa canned oysters

EMERLE LTHR LSS 5 7
FvDzon7 4 MICHET REES
Ao 74 VvOREKTHYD, »
FDRNITBNTH B W s EE

P3| Pa|Ps| P3| Ps|Ps

H 5.73 5.99 5.32 6.56 5.35 5.04
C 60.18 | 62.91 | 56.73 | 63.56 | 64.70 | 62.98
N 5.84 5.23 4.43 5.73 8.02 7.55

I —SBAL L DT HAS & EL Cu 2.03 3.13 3.00 2.47 5.66 4.4
Fe 0 0 0 0 0 0
5. Mg trace | trace | trace | trace | trace | trace
“Zn trace | trace | trace | trace | trace | trace
E:3 #
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