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Studies on the Tyrosinase of Prawn (Penaeus orientalis KisHINOUYE) I.
Several Enzymatic and Chemical Properties, Distribution and Activities of
Tyrosinase, with Special Reference to Determination of the Activity by Colorimetry
of the Tyrosine Using of a-Nitroso-f-Naphthol as Indicator

By

Minoru Fujir, Kazuharu KaTaoka and Osamu SAKATA

1 ) The degree of red colour originated to the tyrosine in case of using of a-nitroso-
B—naphthdl is relative to the tyrosine quantity until 1.5 mg of tyrosine. The
standard curve, therefore, can be drawn between the ratio of the percent of
transmittance by the spectrophotometer and the concentration of tyrosine.

2) Optimal pH value of tyrosine-activity for internal organs is about 6.8 and optimal
temperature is about 40°C. The activity of this enzyme was completely inactivated
by heating for more than 45 minutes at 97°C.  The tyrosinase-activity for
intestines was c¢aq. two times stronger than that of another portion and the
activity for muscle (portion of tail-end) was similar to that of internal organs.
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1) EEREROEDH

EROEGF o COBEBELLT a-= Fov-8-F 7 F—v (a-nitroso- 8-naphthol---a-B HFEL
Bed) HREFELUTHEBLT, Y 4 TORKEETHF o b —EROteEEESCHHEERL IS,
EFHEZCOBBHOHERBEELL, a-p RERKN F oo v OERBRRIZOEBFRITECOVTIRE 2
M7, SREBOXIZRHRTE L. EEBICEBLIZF oL LEET$T-T 30mg/100ml O OT a-F 7tk
ERTAKCEMLU I3 0B #RHL Iz,

2) FOLUVDOERBEDORE

a-Bi# 15ml THLF v v UEIROMARAZRD I, HIL a-Bildk 15ml 24 100ml F=HA
MCANZICF v v AERPIEK L, 2 5ml 55N AZB/K2FRLMEIC7 6 3ml EMA S, KIT 2.5
T REESYETR 1 ml, 20 %HEEE 6 ml 2ABITINA THRERO2AZERH— & Uik, ZHEPBHRKAITAN
TR 90°C T L Th» b IEHEIZ 2 DRIMBL Ft (REB) I/, FUKTHAIUEERIZZUA
Bl 2#EEAKT soml 95, WEEF e oD IEERK2HBL £OMOFRFEE L ALz D
To D LB R # — 2 — 0 100 %I 3D THE 500 mp TR ZAROBBE L RS L5 1 KLEHE 1
Blo@h Th b

1 BIK»S BTy vi3ml (IbF o 0.9mg) FTEF vy VBEE ZOR
OEIZHBIEBIRICH B C LD 1o, FCTHEEEEEFCERIN TV L BRATOBED Lpb £ —
& — DFRILD BT 20~70% DEF % - TEMER BB 2 E - 72, HIHE 1 HTRINGHAKE 1,2, 3RK6

Table 1. Transmittance to the various concentrations of tyrosine.

H ! !
Sample No. ‘ 1 f 2 ; 3 4 5
7 ; B (control)
Tyrosine {ml) “ —
(30 mg/ 100 m!) ! 1 2 3 4 5
a-nitroso-B-naphthol ;
2.5 N HNO; (ml) 1 | 1 3 1 1 1 1
5 | -
20 % HCl (ml) 6 ‘ 6 | 6 6 6 6
. 1
Distilled water (ml) 7 6 ‘ 5 4 3 8
i i
Transmittance { %) 70.9 % 50.2 1 36.3 33.6 1 30.0 100
. |

Note : The total solution of reaction after development filled with distilled water to 50 ml.



T EDF v F — BT AT 3

20

Transmittance (%)

1 2 3 4 5

Tyrosine ml ( 1ml=0,3mg tyrosine)

Fig. 1. Transmittance (%) to various concentration of tyrosine.
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Table 2. Transmittance for correspondence to the various concentrations of tyrosine.

Sample No. 3 2 1 6
(contral ) i
Tyrosine (ml) (30 mg/100 m!) 3 | 2 t -
a-nitroso—B-naphtho! (ml) 15 15 15. 15
2.5 N HNO; (ml) 1 1 1 1
20% HCI (ml) 6 6 6 6
Distilled water (ml) 5 6 7 8
Transmittance (9, ) 20.0 27.8 37.9 ‘ 53.9
\ |

Note : The total solution of reaction after development Ffilled with distilled water to 50 ml.
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Fig. 2. Tyrosine {mg) decomposed by the action of

tyrosinase, corresponding to the transmittance (2).
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I Bt iEHE
1) Z8 pH [EDWT
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Ted LEE S HEDOHMY ThH 5. \

Table 3. Optimal pH of tyrosinase.

| ;
pH ‘ 6 6.5 6.8 7 l 7.5 8

|
i
Transmittance (%) |  26.0 27.0 | 28.1 { 27.5 ‘ 25.6 25.0

2) EHBRECDNT

e PR S AT H b, SlEl—5ER % 30, 35, 40, 45 N850 O&EET pH 6.8, 1 REMG I
BEEOB O I HEE S K17, B 4RI ZOMRERT,

Table 4. Optimal temperature of tyrosirase.

Temperature { °C) 30 35 40 45 50

Transmittance (%) 48.0 48.3 50.0 48.8 48.1

B3 RO RIIHMEOTE pH 11 6.6 ThD T L 2RT., H4ROERTHEERZ 5°C DXL -1
CERBEID Y D o122 T » T, 40°C BIEDRE RGN L5 XETho12e LU L
OEBORTHEY 40°C OBEOMHIZ 35°C DKL D 3 45°C OEICEVEIAZRL T oo DX, 4
€ EDIFEDT v v -~ COEFBER 37°C LRLIN, COBEOMGRER 24 BE &0 ) RE
Thb, KR UEZSI1IRBHEVIEEETHE, o TRSHEBENE EBHREEEES LN
50 Ep b CORBEMTIE—)E 40°C 2BERE X U TEXALNER I,

)R B B B

LEcmEsENE % pH 7 IR TINAL, PIERIRIRLDS 97°C (L Tin b —E R Il e 6L To Bt AISIRIC
UTcEmEo@ b = 0 o VRUGHRICIER 34, RIBHGEISTL 15 5HNED 0% 4 — 4 —DOFERE
20 % ITEDR T2 U TS S NI EE O LLEE % 28 6 ZTRJ,

ERETTRINDG LYK ©F o F—23 97°C T 45 DREMEL THO TEET L 00 L 5T, #iT
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Table 5. Influence of heating at 97°C on the activity of tyrosinase (Blank : No. 2).

Sample No 1 2 3 4 5 6
Heating time (min) 7 15 20 30 45 - 60
Transmittance (%) 20.1 20.0 19.9 19.0 : 18.5 18.5

ST BESELIFRICRC, Z2WMEREOT 07 7 —€p 97°C, 4 M THRET 5 DICHEThIE—D
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> E2RE HAROER (B o bBHR 2 EI 3450 THRESR L b EICHER, H#, B3
X395, CbE 2ZEBKT L LTEIEL 288, (BT L TR 4 SWo 72 2 THED
TOML, €O—HeERL TERAESKD 2 ERT S, Bicfbo—E2FFRL 150 % In A THER
U pH7 OFER 204 CRBRML 126, #0508 (12,000rpm) L TET FER 2 —ERICL 1285 O
REFARE UTHEOB Y USHAE 38, FARICULEEL THETTHE & OHBE 2 KD Z 2 BEBSITHT
RO TREF o v F—~¥R2ROTIT, £UTHEICEERR GEER) (mg 0T 0WHE2RDTEOMFEER
U 7z, BIcAtFIB 6 ROMRTHY Th b, (FBI= AT v v - — € ORMHRIHIEE % b 21T
LTz -12)

Table 6. Tyrosinase activity of various organs in prawn (Penaeus orientalis KISHINOUYE).

Organs Int::(?:elpt(?;%ans Fhues:;?' (t/lnlsz::) I‘El:;cll)e Intestines

intestines /
weight of dry matter (mg) 1.228 1.312 ¢ 1.150 1.023 0.396
Transmittance (%) 30.4 29.4 29.3 28.7 27.7
Tyrosine decomposed (mg) 1.025 0.925 0.920 0.850 0.775
Activity 7 1S o 0.835 0.705 0.800 0.831 1.982
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