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Studies on Albinic Flat-Fish Paralichthys olivaceus
I. Effects of Enzyme Activities and Substrates on Melanin Formation
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ABSTRACT

The albinic phenomenon of flat-fish (Paralichthys olivaceus) was investigated by measuring
protein content, tyrosinase activity, amino acid composition, and contents of vitamin A
and C. These materials in the flat-fish feed-stuff were also tested.

The amount of skin protein was higher than that of muscle in normal flat-fish. Catechol
and L-dopa oxidase activity did not differ between normal and albinic flat-fish. The free
amino acid of skin in normal flat-fish was 7.5 times that in albinic one. Sulfur-containing
amino acid in normal flat-fish was also 6.3 times that in albinic ones. Vitamin A was not
detected in both of flat-fish. The content of vitamin C in normal flat-fish was 7.8 times
that in albinic one. The contents of protein, sulfur-containing amino acid and vitamin C
in micro-encapsulated feed (one commercial feed in Japan) were the highest among the
feed-stuff used in this experiment. The melanin formation of flat-fish skin was affected
by substrates such as aromatic amino acid and cofactor such as sulfur amino acid.
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Minced flat-fish

Add 2 vol. deionizied water of sample
Homogenized with Ultra-Turrax for 3 min.
Centrifuge at 20,000 x g for 30 min.
Precipitate Supernatant

Filter through glass filter

Filtrates

!
Crude Enzyme

0.9 ml of 0.1 M sodium phosphate buffer, pH 6.4 in I cm cell
Add 2.0 ml of 0.15 M catechol or 7.5 mM L-dopa
Add 0.1 ml of crude enzyme
Check absorbance at 480 nm, 475 nm and 25T after 1 and 4 min.

Fig. 1. Scheme for preparation of crude enzyme and determination of catechol oxidase and L-dopa

oxidase activity.
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Table 1. Contents of crude protein of wild and albinic flat-fish and its feed-stuff

(Unit: %)

Sample Crude protein
Wild flat-fish

Muscle 19.46+0.12

Skin . 23.48+0.14
Albinic flat-fish

Muscle 23.06+0.16

Skin 22.53+£0.02
Feed-stuff

c1t 52.82+ 0.35

c2 46.38+0.83

C3 47.74+ 0.53

C4 4270+ 0.22

C5 47.69+0.13
Artemia™ 15.18+0.01
Rotifer™ 10.65+0.29

*] : Mixed feed-stuff for flat-fish(H. Co., Japan)
*2 ! Sanfrancisco( America)

*3 ! w-yeast + chlorella, 24 hr

e W, Fpel vl g vssnh olsheel FA W A mel B FFe) e
Ae G HEAHS HRE HANY] WRoz Y.

[

S8 gx e A7l Folste WP Alzel @wA e Yo AvIv 7MY Fe Clel
744 EolA 52.82+0.35% 0| U1, C2~C5ALE S @A L 47.74+ 0.53~42.70+ 0.22% ¢
Helg A9 v£dt 5342 ¢4 ARk 2Pa A% 54R el 13 3/4A) 7HF £ 4 F Rotifere
10.65+0.29%, 9% 1545 E 13] 1270 7} A8 Artemias 15.18+001% 9 THZA S
xEgata AATh

WEFEH(1989)E 4% 12, 199 gA Aojx 13 Zzh 13 € 25744 8] Rotifers
EAEY, Artemiae 93 159X FE Folstdokn Bustsch

ol el Hito] ZABIY, Arfemia$} Rotifers 152 & 27] ARl Ao w& wde] i
ol EY Ao 2 WZE W, Arfemia L Rotifer?tS 522 Hel YX &= AJEL0] 25% 1N s
C1U1¥A At EFFolFol Hlste 23% 7% "olke H(E %, 1985) AtatH, HA
AZIRE BEEAEY nEA AIRE EFse B9 Ao Bo¥ Ao AAEn
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Fig. 2. Effect of enzyme concentration on the oxidation of catechol by the tissue extracts from

the flat-fish.
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Fig.19] 2o wet 242} Z3% o2, 1 ZA=E Table 29 UYehiAch

Table 2914 & 4= A% o] A4 B39 X9 catechol oxidase$} L-dopa oxidase# & 2H2+ 0.220
+0.005% 39.81+4.98°1%0 01, ¥4t Wshdx)e] 39 0.228+0.0037 40.00+ 5.022 4]
BENA G WS A2 2po)E HolR) gkt
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Fig. 3. Effect of substrate concentration on the oxidation of catechol by the tissue extracts from

the flat-fish.

Table 2. Catechol and L-dopa oxidase activities of flat-fish

Catechol oxidase L-dopa oxidase

(A Ads00m) (A Ass0m)
wild 0.220+ 0.005 39.81+4.98
Albinism 0.228+0.003 40.00+ 5.02

Meister(1965) 9 Hearing(1987)< tyrosine MT7AZ & Wahd Mo A B3 FoA
tyrosinase= dopa®} dopaquinone®] Aol @Bejdt= Aoz Bt

2 439 Ao vFo] Yo wadge defd dag o) rldste A4 §4%E 2
Ao g FZdrh

3. ojoj At
Ad Mo AFEAQ tyrosine™ A Q) FA4L FH5AZNE FFEAI A9 ofnjit FL
Lot 7] st} At AR FA BgR)e WE 2 KK fEoluxate 25y
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Table 3 JER| S

AAEA xS Frelotulxeit FFE poll vidte oF 2ujd] @alE 1052.25mg/100g B
WA, WMEhA o] R e ol vgte o 1720 4@ Ee 140.16mg/100go E3Hth 181
AAER ERY FEotumdt FFe WA Eikel 7.5800 EstHoh

N fredolu st FE-g v ms) BA 214 A4 @ X8-S taurine, arginine, alanine, ¥ lysine2]
TO.2 ko] FolA ol E otnimite] WA fejoluimate] 78 %o EatHTh KR E WH vl 3ty
HEE ofn|mite] $efo] £& Wo|Ri, 1% taurine, glutamic acid, lysine, leucine, @ proline®]
E3] Bolr A folvlmite] 61% 5 AASHTL

Table 3. Physiological fluid profiles of wild and albinic flat-fish
(mg/100g wet-sample)

Amino acid Wild Albinic
Muscle Skin Muscle Skin
Tau 259.06 214.77 103.39 36.12
Asp 6.78 27.86 ND 1.61
Thr 12.36 15.83 0.26 6.29
Ser 9.59 11.32 13.49 6.87
Glu 9.00 102.67 30.65 6.78
Gly 17.05 55.64 15.70 6.95
Ala 26.94 87.26 40.71 21.44
Val 7.07 56.67 3.80 4.62
1/2Cys 9.26 3.57 0.46 1.29
Met 8.04 23.98 0.50 0.78
lle 6.76 45.42 2.15 3.42
Leu 8.07 81.54 3.70 5.89
Tyr 3.96 9.07 3.11 5.57
Phe 4.47 56.59 3.25 4.85
Lys 22.21 85.77 3.71 4.17
His 18.96 56.59 29.04 8.75
Arg 54.53 49.31 1.04 3.22
Pro ND 72.05 14.19 5.45
Ammonia 5.02 49.31 5.89 6.09
Total 489.13 1052.25 275.04 140.16
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W X E ] frelobn] =AY taurine, alanine, glutamic acid, 2 histidine?] 0.2 Egtow,
A Feobrelte) 64% & 3 ANk 223 WYX KEE taurined alanineo] AA &
gopr]iette] 41% 0]tk AAY YA WES FK L HdA WEHY taurinedFE 27
PR #po] 7.2, 5.94, 2.9u e B3t} A|g7) 7bF 2 RolE UEMT YE Feloln
LS b ei=s

g9 271450 AFste WYA ALR F C1H A2l Artemia 9} Rotifer?] F4ohn)e4t-&
©48e] Table 40 WYEhHAT v]Yat Atge) Bepolwmat &S Artemiad} Rotiferol B3t

Table 4. Amino acid composition of feed-stuff and live feed for cultured flat-fish

(A.A-g/100g-sample)

Amino acid C Artemia Rotifer

Essential amino acid

Thr 2.31 0.89 0.60
Val 2.42 1.02 0.77
lle 3.67 0.81 0.57
Leu 3.66 1.16 0.86
Met 1.24 0.26 0.19
Cys 0.04 0.05 0.04
Phe 2.08 1.02 0.75
Tyr 1.65 0.49 0.62
Lys 3.71 1.05 0.70
Trp 0.56 0.15 0.09
Nonessential amino acid
Asp 3.60 1.02 0.73
Ser 2.34 0.86 0.59
Glu 9.93 2.20 1.92
Gly 3.24 0.73 0.51
Ala 2.86 0.93 0.65
His 1.06 0.44 0.26
Arg 3.16 1.48 0.89
Pro 1.57 0.81 0.49
NH; 0.51 0.11 0.08
Total 49.61 15.48 11.31

Protein contents of
100g-sample 52.82 15.18 10.56
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Y53 %o, Artemial 7% tyrosineS A 931 Rotiferoll B3t okt 2 Holu} o)Be
Aote Alg did o] zfolol 7)A% Aoz Bordth 2} Artemia L Rotifer e 2¢l 7
A A2 vpe} o] Apolu|ite] BEo) wE FAPEC] diEEg H2xs)RE Ao
otul:it 2A4E 7HA WA Algete) Ego] AHE Aoz AP,

I H(1985)2 ALEEHY FAAZIE AEEY W3 2880 vAE 4TS ZAG 2,

G= g Be Alg T HEte gias $53 492 Jehddn B
Table 3,49 ZZo| X Hearing (1987)0] Habd Ao A4 HAHo| Bsls Aoz B3t
tyrosine¥} ¥go}n]=2t0 2 A taurine, cysteine 2 methionine®] 3-& A]F7ho]] v]: 3t Table

59 Jehd A

Table 5. Phenolic and sulfuric amino acids content of wild, abinic flat-fish and its feed-stuff

(A.A mg/100g-sample)

Sample Phenolic amino acid Sulfur containing amino acid
Physiological fluid Total Physiological fluid Total
Tyr Phe Tyr phe Tau Cys Met Cys Met
Wwild
Muscle 3.96 4.47 259.06 9.26 8.04
Skin 9.07 56.59 214.77 3.57 23.98
Albinic
Muscle 3.11 3.25 103.79 0.46 0.50
Skin 5.57 4.85 36.12 1.29 0.78
Feed-stuff
C1 1650 2080 40 1240
Artemia 490 1020 50 260
Rotifer 620 750 40 190

M A 71A2 ZAL3HE tyrosined] TS A AAAEA FKE7F FAA B A EK
H3te] 1.64] Egkom, wolWEQl Rotifer & Artemia®l v¥l3ted 1.3u] 7} =gk} 12l g3t
o} %4kl taurine, cysteine ¥ methionine® & HAMG R 7} My X o HlElY HE] 2L
sIstAh 2eju FolALR Il A9 C1, Artemia, 18 3L Rotiters] 4.2 cysteine® methionine?
kol vigid.

4, H|g}a]

At A A9} A WMabgxe] WHET BE 2 AETd T8 vEY AdCE A3y

Table 69 “EhARA)
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Table 6. Vitamin A and C content of wild, albinic flat-fish and its feed-stuff

Vitamin Wild Albinic Artemia’! Rotifer™ C1
Muscle Skin Muscle Skin
A(LY) ND*2 ND ND ND
C(mg/100g) 2.95 5.60 5.60 0.72 60.91  21.07 100.83

‘1. Moisture content of Artemia and Rotifer were 15.9% and 15.0%, respectively.

2, ND was nondetected.

HERIAE AR Walgxe] wES KRN 293 ¢t} a8a vevlce) e
AHEC A e A7t A debg o, £ B9 A7} 5.6mg/100g0 2t BE T
vroj o] ASE B

Fig $(1985)& WA Ax|ole] HIEWIAYT WalAe 3N E FPo] Qe Aeg Bu
35921, Machlin(1980)2 L-tyrosine® WANE L-ascorbic acid®] o] o&3te Asla e}
DA o] S HudH

AtE7 e vEd ¢ FFL wYA AFEClAM 100.8mg/100gS & 7Hg %A vebgch

ol o] At Mg X WHE ] HEIICY FFo] & AL vgrICy} %t Alr e Folado
7Z108ke Aoz FEHY, FAER KXY VER CEFo] ¥ AL Sojsle dog APUET}
dad Zleg Azt

2 o

dapd Hao AfH Bl Boshe Aoz delA e a4 2 B3 Qs 4
Asted ZAAL BagRler FAA wsldx e WED £K&, vIgA AAEY YEHo
Rotiferoll t3ted e A o] g dabd MAA Ao Fddts G40 B4, ofr|eit 2
col &#& vustoh

BAHAKEE WH viste g Aol gafo] wghont W3l gx e A= v 3}
otk AtEF 9 T A FF2 UYL ALR F Clo] 71 =3tk catechal oxidase] 42 714 %
ZEA TR 57t HEO] FUHA o, Wt {Fo BAGCl AY KA oz JEhyit
2] L-dopa oxidase@AHE TY3 ZFHSc)

A Felobriat dEe WA vty whoH, ke Aee FAEATE Ay
2ol vlated 754 JhF S FE JERNATh Apoinmgtey] 2o Hu S o, vPAt Ales e
Artemia$} Rotifer 2ot -8 i ddolgict. 281 g9 gafotmite] i3S Wity
219] 6.3uko) &3}

HEIAE A4 2 a9 WEA KA H2EHA oy vErice A4 9XERE7
Wb A} kol B3] oF 7.8 21, PR} AFEE 100.83mg/100g 84 AR F 7HE &9kt

mEbA] G xjFkpre] dapdaio AAdde 712 WIS otvxmityt dgfoluiste] E HFAS
uxe Aoz By Ack
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