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Effect of Various Factors on Hydroxylation of p-Coumaric acid
(4-Hydroxy Cinnamic Acid) by Mushroom Tyrosinase.

Wakako TakrucH! and Heihachiro TAKAHASHI
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FTRHYF—ERETy Val—L X DHERINS O (Sigma #8) AV FH U F o,
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2. EBAHE Table 1 System of reaction mixture
1) e rFaFxofbiohizd RBEHRFICEY 5 o _
Ascorbate
SR 1) 0 2M, pH7 5 Tris-HCI buffer 250l
D TAINY SBE 2) p-coumaric acid (5mM) 50
@ A—sS—FXL FToAr (FHLF 3) ascorbic acid (20mM) 50
S B L FLAF L %Z:‘?) 4) tyrosinase (120U/ml) 50
s v - I
@ 1@;@?1’}:4{?& @ superoxid anion
@ Y7z 1) 0 2M, pH7 5 Tris-HCI buffer 200pl
) ) - 2) p-coumaric acid (bmM) 50
A N + 2+ 2+ 2+
® @A+ (Cu” Cu™ Co™"  Fe 3) xanthine (0 332mM) 100
, Fe o ) 4) xanthine oxtdase (20U/ml) 50
P EO~@OE T TORBERDL T ® 1o
D &L O % Table 1 1ZIRL72. Wi 1) 0 2M, pH7 5 Tris-HCI buffer  250pl
NH30C T, BBEOHKBOLORBELIEE D 2) p-coumaric acid (5mM) 50
S ﬁwﬂxm29@1.°9%@dmm L& C 2Eﬂf 3
IS¢ T o@ izt Lz, 72750, 7 i
ZUWE/&(MFAﬁ&%ﬁ)Eiwtb @ diphenol
SRR A R, S 1T RO — 6 1) 0 2M, pH7 5 Tris-HCI buffer 280ul
‘ e T 2) p-coumaric acid (HmM) 50
(100].11) AL TRz, 3) diphenol 20
2) B 7 A2V BOER 1) tyrosinase (120U /ml) 50
HE D HEICHEL, ) WAL -
a (® metal 10n
2T ATINE VERA F LY =2 % v T2430m 1)0 2M, pH7 5 Tris-HCl buffer  280pl
BT AT EERIEENC BIT A EANRT ML 2) p-coumaric acid (5mM) 50
(Ef - AP 3) metal 1on 20
[ 4) tyrosinase (120U/mD 50
3) B #ﬁ%@ﬂi

QJ FRA L B I O e Assavs were carried out 1n the reaction mixture

T s . . at 30C for 30 mn
= VA ,Lm% < k7T 7 (L-6000), F

44 9 4 TSK ODS-80TM CTR (Toso) % i H] L TG (L-DOPA, caffeic acid) D57 % 17
W, &4 280nm B & 08320nm OWEREIZ L D lE L7z, B EIHE LT L-DOPA 12130.1%
M) 7O O S 10%EEMEATY A 7 2 A4 Y ERIC 2% BEMEE S T45% A Y ) — VIR
I, K&k OFEES TR L 7288 e IV GER L7z, BILHI 0T L v RO Tid g
B bz ille L neE s L.
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ML L7z 72770, s 2y FoREE Lo RETIEAR E M—Ic L, Bk
BHA A Wb 0% B E L THY, BEEMMI2ST THET S S,
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NEBIELINTHIY 72/ - WNRAGEDOT ANV VEEOHEEEZ KD, MEOL
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Fig.2 Consumption of ascorbate for monophenol and diphenol.
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T/ —IDOHE diphenol (caffeic acid) pl
I INVERIZS EP Y T 2 Fig 3 Effect of diphenol (caffeic acid) on the hydroxylation
=NV (h7xA B FEEX of p-coumaric acid
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BALREAMRE S, ZORIED A/ 8= 7K & L TOEMEAFEDR S N7 (Fig.3).

4, BBRAA O rROXFIIIELICRIFTEHE

EB/A 4L LT Cu" (CuCl), Cu®" (CuCly), Co®T (CoCly), Fe?™ (FeCly), Fe™ (FeCls) M %
K % #R L T50, 100, 250, 500pmol #8A0 L THGET L 72458, Cu' AUKERILIZH L TH -
ELWRITH o 72 (Figd). 72721, ZOBERVIBEROEENIKEL, B4+ &
FL-b2RT AL %) VEEREWRIETVTROEEA + > OBELIBRIIASN L >
7z, \3HIZ[F U pH T HEPS(N-2-Hydroxylethylpiperazine-N’-2-ethanesulfonic acid) & Tris (22
WTHRET L 724 Tris DB AP RONENTH - 72720 2 OFEBETIE$ T Tris-HCI 328 i %
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I'ig 4 Effect of various metal ions on the hydroxylation of p-coumaric acid
The reaction was carrted cut in 400ul of 100mM, pH 75 buffers containing p-coumaric acid

(62 5uM) and various metal 1ons (50uM)
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Fig 5 Effect of p-coumaric acid concentration on the hydroxylation The reaction was carried out in

400ul of 100mM, pH7 5 Tris-HCI buffer containing p-coumaric acid and ascorbate
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Summary

effects of various factors such as metal ions, diphenol and active oxygen on the hydroxy-

of p-coumaric acid by mushroom tyrosinase were studied. The hydroxylation was stimu-

lated with the addition of various metal ions, and also with a little diphenol. Cu' was the most

active Cu®" and Co?" were less active. A very small amount of diphenol (0.25uM) confirmed

that it worked as an effective sparker for the hydoxylation. The hydroxylation was strongly in-

hibited by SOD (O scavenger)in this system. It was, however, stimulated with addition of cata-

lase.



