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On the Formation of Melanin-like Pigment by
the Extract Solution of Internal Organs of

Pinctada martensiz

Tadataka TANIGUTI

The nature of the black pigment of black baroque cultured pearls and some properties
of the tyrosinase of internal organs of Pinctada martensii have been studied. The
results obtained from the experiments are as follows.

1) The black pigment of the organic matter which has been packed between the com-
ponent layer and the nucleus of the pearl was considered to be melanin-like pigment
from its property on solvent and on oxidizer and from the absorption spectrum of it
(Fig. 3).

2) The tyrosinase of the. crude enzyme solution extracted from the internal organs was
inactive, and it was activated by the addition of Cu" (Fig. 1). Fe' and Ni*" could be
substituted for Cu’" to some degree (Table 1). The black pigment formation was
largest in pH 7.5 to 8.0 (Fig. 2).

3) When the whole suspension of internal organs was stored in the temperature range
from 0° to 5°C, its tyrosinase became inactive in 4 days and was again activated after
5 to 8 days. But the tyrosinase of the whole suspension, which was added toluene, and

of the supernatant was not activated by the storage (Fig. 4).
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BEhORAEEL A= VHBBEROBRICOWTER LERICOVTHET S .

2 B o0 B

KBTI UIBOREERBEOBIE D2~ THIEREORERLKELCONT
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HEBREORE : 7avH 4 (Pinctada martensii) (2 2EDEF, Bk L2%, B3 %, , 4
B, BBIUREGHERD E - BEKROAEH S EHBREOREICH . Ttubgfm 10gz»}ﬁ%£
BE ZU10mlD0.85% &k & & bic iR L, FAEKOml ZERLTHaicBEsesd. OB
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137Kk 1.0ml, &8 6.0ml OFEFREL, NITE%BFE—NEFT i —ov0.1ml 58440 L 258°Cic
BT 5. —ERMEIC N-NaOH 1.0ml ZJUSHKICHN UTAR L REGBRE PHICERIEThHD

Filter 430 2 T%DELE (Optical Density) #HlE L.
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Fig. 1 The activation of the tyrosinase of
the extract solution of internal organs
of Pinctada martensii by the addition
of Cu” :

Reaction systems : crude enzyme so-
lution 1.0ml, L-tyrosine (2mg/ml)0.5ml,
M/15 phosphate buffer (pH 7.0) 3.5ml,
CuSO4 solution 1.0ml and toluene (con-
tained 5% thymol) 0.1ml. Incubation:
25°C, 11 hrs. Optical density: measured o.2 f

Reddish

Optical density

by use of filter 430mp. N , . . . -

Crude enzyme solution: 10g of internal 6.0 6.5 7.0 7.5 8.7
organ of Pinctade martensii, in which
mantle, gill, adductor muscle, foot and
retractor muscle were not contained,
was ground with sand and 10 ml of 0.85% of internal organs of Pinctada
NaCl solution. The mixture was satis- martensii and pH
factorily suspended in 90ml of 0.85% R

Incub 1 28°C, . itioi
NaCl solution and then centrifuged at neubation C, 1 hrs.. Addition
lZ,OO(i(g for 20 minutes. The supernatant of Cu": 1.0ml of 0.01 M-CuSO4/6 ml
fluid was used as crude enzyme solution. of reaction systems.

Fig. 2 The relation of the black pigment

formation by the extract solution

Table 1 The effect of metallic ion on the black pigment formation by the

extract solution of internal organs of Pinctada martensii

Addition volume/6 ml Cu" Fe" Ni Zn"’ Mn"* Co®  Mg"”

(black)(black)(reddish)
0.0L M. 0.1 ml -+ + —

1.0 ml 4 + + - — — —

Incubation : 25°C, 41 hrs. (pH 7.0).
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BB XUTED 2 RAMICHT S, COTWKRIE HCIRET T 8 ) —VBICKTT 2. £/ pH 6.5 T4
U 7eRefRfR HCIETHRBRAEL 7 4 / —VBICKITT . CO®ER 0.1IN-NaOH Aikh< 2
FETHZMEAT 5 LREBEIRETS. ChEFEREPTINEUCEAICIRaICEZBKAT 2 &
BERALTHOREBAILTES. ZORBABROERRA~<S b (D) 13 330mp iCHESEARIA T L

8.5
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Fig. 3 The absorption spectra of the black and
red pigments ) i
Solvent : 0.1 N-NaOH. A : the black
pigment of black baroque pearls. B : the
black pigment formed by the extract so-

lution of internal organs of Pinctada

martensii at pH 8.0 (HCl insoluble). C:
the black pigment formed by the extract
solution at pH 8.0 (HCL soluble). D: the
red pigment formed by the extract solution
at pH 6.5.
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Fig. 4 The activation of the tyrosinase of the suspension of-

internal organs -of Pinctada martensii by the storage

BRONIEH 7.
DT EMoTavH

Crude enzyme solution ~was extracted in M/15 phos- A RIBOLERD F r

phate buffer (pH 7.0), and stored in 0° to 5°C

v — Y OFEERICIEE

Reaction systems (pH 7.0, CuSO4 was added) was incu- D EBESHETEHO™mY

bated at 25° C for 48 hrs.
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