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Differential Electron Donor Requirement of Mushroom Tyrosinase
in Hydroxylation of Monophenolic Compounds
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BEDEL

BT EARIFAE FC, L-Foy ViF oy F—BERERIE 5 & KBILFUC R 5,
L-DOPA 234U, %0 L-DOPARE HIzF 0L F—LPIZ & » THRIEINA7-HIC, MICEHA
G105 %I IS BEE LIk, —F, RUEHTT p-r v VBIZF oy F—E2FHE
BBz, KEBALEIIZIEE A TS, RISROEEDIZEALRD SN -T2
(Fig.1).

2. FOLF—PICLBABERGICHT Z2EEEFEHSEOHIR

Fix DB TGS MAEF Oy F —CORIGERICMZ, KBS 20 R E#H 7z
(Fig.2-a, b). L-Fo YyaEEE LI, KBACIGOREDRIIA NN TOE
Fptbkic BN TEEINT Y fo—LEpEEAONE» -7 (Fig.2-a). —J, p-7~
NERARE S LTI, TR2aANEVEERY 7 2 /= (ZOBEE T oA Vik) EED
FTHL LN IV, T/ AFNVT I VEDOT I /LEMORIMIC XD RRITIC
KL On #1T U (Fig.2-b).
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Fig.1 Hydroxylation of L-Tyrosine and p-Coumaric Acid
by Tyrosinase in the Absence of Electron Donor
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Fig.2(a)(b) Effect of Some Electron Donors on Hydroxylation of p-Coumaric

Acid or L-Tyrosine

Experimental conditions are given 1n the text.
X ; (+)5mM CH,NH,

@ (+)5mM LGlu

A (+)1mM L-AaA

H; (+)204M 1-DOPA(a) or caffeic acid(b)
O; Control(no electron donor)
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Fig.3 Hydroxylation of N-Acetyl L-Tyrosine by Tyrosinase
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Fig.4 Effect of Ammmo Group on Hydroxylation
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of p-Hydroxyphenylpyruvicand by Tyrosinase

x ; (+)5mM CH NH,
@ ; (+)5mM L-Glu
() ; Control(no electron donor)
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EREBIZ U &ZoKBILEIGE A= (Fig.3, Fig.4). L-Fuy vOBE&EERYD, N-Tx
FNL-FO YOGEET I /EXTFIMMEINTWA I ETT I /b >ECHEZ R
SIRNWZ EDOKBILIZIZE A LEIT U o7 (Fig.3). p-E FoFo 7 Z)VENE Vg
DEELRFEEAREERNOI Y PO —)VIZHE LT, AFNVTIVRL-ZIY I VEE
EZGMT 5T ETHRX S KERILL ST Lz (Fig.4). 2N 608 R KBGO E F
HEERE LCT I JEIMEB LTV DA REMZ T H L=,
4. BFHEHKRFEFETTLFOL L (CFOSFH—EZ2ERSELRIERDMS p-£ hOF

ST IZLELELBOSEE BT

L, EOEH I L-FurydpT7 I/ ENBEFHEEE U TEEL TWA S, Kk
EBOEIZHE, 7 I 2 A IV RERBLTCT VEZTERY, BT I/ INT-EEE p-bv
Foxs 7 o Z)VENVE VK ERT A2 ENTFHEREINS (Fig.h). 22 TCRIGE L VAR
WaEiER T 7 )V Chitt L, HPLC TOM L7z pb FOF o 722 VENE VEEOESEF U
rax b7 T L% L (Fig.6), BU UVRIZRZ b vERTHEIMEH XN,

HO@»CHQCH(NHZ)COOH HO@CHQCH(NHZ)COOH
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L-Tyrosine L-Tyrosine

HO H0

HO@ CHZCH(NH2)COOH HO @— CH,- C - COOH

NH

L-DOPA ( H;0
NH,
HO @— CH,COCOOH

p-Hydroxyphenypyruvic acid

Fig.5 Hydroxylation Mechanism of L-Tyrosine by Tyrosinase

5 FOLF—EICLBp-EROFL Tz ZIILELE L EBOKBIERGICE T 2 EFH- 54
DEKRM
L-F 02 VD7 I ED, KBILSC BT 2ETH5EE L TBEEL T\ 551, L-
FOLVHRT I /ENTzp-b FOFL 7 2 ZIVENE VEBBOKBLKIE ClEE FHE 51k %
SEBEVMA D BENHDZENTFRENS. THEYD, FOLF—Bitd 2 p-b Foxs
7 2 ZWVENVE VBROKBILFIGICIZEFHEGADOHRMABETHY, 7L 73 F, e
SAFNT IV, LINVE IVEBRIREDT I /b8 EHRMT 5 L3R X < KL IE ST
L7- (Fig.4).
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Fig.6 HPLC Chromatogram

HPLC chrpmatograms of authentic p-hydoxyphenylpyruvie acid(A)
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Fig.7 Effect of 1-Phenylalanine on Hydroxylation
of p-Coumaric Acid by Tyrosinase
@ ; L-phenylalanine
O ; phenylpropionic acid
A ; phenylpyruvic acid
[} ; Control(none)
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6. BFHEHRELTOT7I/EDERET L EZTDERK

L-ZWV8 I VEBRERRIZT I VB TCT7 I/ EEZIOL-7 2 27 52 VvE L0 F0BE s
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Fig.8 Remaining of Substrate and Formation of NH; in the Reaction Mixture

; NH; formation(a)

; remaining of tyrosine(mM) (a)

; (+)L-Phe.: NH; formation(b)

s p-coumaric acid only: NH; formation(b)

; (+)L-Phe.: remaining of p-coumaric acid(b)
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; p-coumaric acid only: remaining of p-coumaric acid(b)
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Fig.9 Effect of Some Electron Donors on Hydroxylation of
p-Coumaric Acid by PPO from Mung Bean Seedlings

(+)5mM 1.-Glu
(+)5mM CH,CHO
(+) 1 mM Caflfcic acid
(+) 1 mM AsA
Control(None)
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FIEd4e <7, -7 RNV EVIBRY 7 2 /=) (a—b—W) Zld L, L7573
ViR, T ) AFINT IV, TR T RECREIN (Fig.9). ZNHOFRED,
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FRLWNTELF L-FOy YBEO p-b FoFv 7 - 2 VEMVE VBEREE LIZSES p-7
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Summary

Polyphenol Oxidase(PPO) shows two different enzyme activities in vitro, oxidase
and hydroxylase activities. In the presence of electron donors, they hydroxylated
various monophenols to diphenols. PPO required electron donor for the hydroxylation
of p-coumaric acid but not for the hydroxylation of L-tyrosine.

Hydroxylation of L-tyrosine was not stimulated by the addition of electron donors
such as methylammonium chloride, acetoamide and L-glutamic acid. However, in
the case of p-coumaric acid was stimulated. In consideration of difference in
structure between L-tyrosine and p-coumaric acid, we assumed that an amino group
in L-tyrosine functioned as an electron donor. This assumption was supported by
the two kinds of experimental results. First, hydroxylation of p-coumaric acid was
stimulated by addition of amino group-containing compounds. Secondary, p-hydroxy-
phenylpyruvic acid which has a structure of amino group-eliminated L-tyrosine,
behaved as p-coumaric acid in the hydroxylation by tyrosinase.



