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Summary

Polyphenol oxidase in japanese pear { Pyrus commumis var. mansamkil } was isolated, partially
purified and its some properties were investigated. Polyacrylamide disc gel electrophoresis indi-
cated two bands with polyphenol oxidase activity in the extract from acetone dry powder of pear
flesh.

These two polyphenol oxidases (PPO A and PPO B) were puwrified through acetone precipitation
and diethylaminoethyl cellulose column chromatography. PPO A and B were purified 7.8 fold and
8.7 fold by the present procedure, respectively. The Rm values of partially purified PPO A

and B were estimated to be 0.58 and (.68, respectively.

The optimum temp. and pH of PPO A activity were 332‘,‘ and pH 7.0, while those of PPO B were
30C and pH 4.2, respectively. Two PPO were unstable over the temperature of 60C. The sub—
strate specificity of pear PPQ showed high affinity toward o-diphenolic compounds, especiaily
catechol in PPO A and chlorogenic acid in PPO B, but inactive toward m-diphenol, p-diphenol and
monophenols .

PPO A showed affinity toward the trihydroxyphenolic compound. Zn** activated the PPO A
activity but Fe** inhibited PPO B activity, while Fe** and Zn** activated the PPO B activity, while
Fe** and Zn** activated the PPQO B activity but K+ Mg**, Ca'* and Hg** inhibited at 10 mM con-
centration. Cu** activated the enzyme action at low concentrations bat inhibited at high concentration.

Inhibition studies indicated that L-ascorbic acid, L-cysteine and thiourea were most potent,

The Km values of PPO A and PPO B for catechol were 20 mM and 14.3 mM, respectively,
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Fig.1. Purification procedure of polyphenol oxidase
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Table 1. Changes of the protein content and specific
activity of polyphenol oxidase by different
amounts of acetone.

Total Total Specific
Acetoe activity protein activity
(unit) (=g) (units /mg)}

1 Volume 20,430 3.3 6,190

2 Volumes 81,178 5.5 14,760

2.5 Volumes 55,384 5.8 9,549

3 Volumes 58,862 6.4 9,197




Isvenzyme ¢] 7ol

ol By ERire] PPOE #@sls] 26k acetone
e w FAH o#E o2 # DEAE- cellulose
column chromatography §t Z s} Fig, 29} 7te
=, PPO2] ¥iE ®i53 22 Table 2 9} =vd,

2¥R2 acetone K T BHE =o} FHie o}
+ DEAE-cellulose column< @Az 5=
Fig. 20l 4] 8= e} o shife] & peak g o

i=

At ol F Adw peaksl S 30ulol4) 43w
! !
- e
£ \ -
bt =
H 300 % =
3 gl
B! k 8 g
z 1A)] 3
E /Sé\ a 2

P R S 3
Q 40 BG ;3]
Frgction Number
Fig.2. Chromatography of polyphenol oxidase on DEAE-
celluloge, The column size was 2.2 X 50.0 ca
Fraction volume collected was 3 =¢ with flow
rate of 36 =f per hr,
7t2|& Rob4 Fraction A == PPO Az slgdo

W T peakql 2 50¥el4 64 WAHE B
s}4 Fraction B PPO B= slgich wa %
BRI FSBUEE Sl EES Table 204 ni upel
ZEo] MREREW T acetone HLWAZ|I™  HIERE}
16,050 units /mg protein ez 1.9% AA|xgn
a]& w4 DEAE-celluiose column chromatography
T oo A2 isozyme A F-.& PPO A: o} 7.8
W GAE g3 isozyme Bql PPO B 87w 4
A= gek ML PPO Ash PPO B #4 528

|-
X

%, 11.3%Sc}

HEKE

Acetone powder o4 of-2 HEFHKES EHKD
3 #% =4 bands 7} 470, FEMbands & 271
7} BAE gl e}, wiebs DEAE-cellulose column
chromatography = $584al &3 209 i peak
% A= peaksl Fraction A%} SFuls peakql
Fraction B2| activity 48+ 4 17124 Rm
2 0.58, 068015l ol sl Ao M
BERW S HEKESHE A2 AL Rmgtd el
Wgich el 5 PPO+ isozyme glo] mlbabs|glcl

— —
[ ] -

2 Al |
3| = g |
(=] N H
= 0 Lol
g6 [ .
o« e - - C -~ |

| I

] e g - |

1nd J L '—-&J——/__._j
L1=1 4 1-2) (2-i , 2-2) (1-2,2-1,2-2}

(1) Protein bands {1-1) and activity baads {(1-2) af buffer
extract,

{2) Activity bands of the parciaily purified (wo jactymes,
PPO A (2-1) and PPO B (2-2).

Fig.3. Poiyacrylamide dise gel electrophoretic profiles

of polyphenol oxidases from pear,

EFEL| Ktk

i pH
2] + PPOS @ pH+ Fig. 49 ol
w] gl3.04)4 pH7.07k%)< Mcllvaine B i
o2 pH7.044 pHB8.57=+ Tris-HCl @&
5 wHstgel, 2 &% PPO A= pH 74 4PPO
B pH 4.2 8204 kel EEES vehiglich

o]

=

Table 2. Purification of PPO A and B from pear
Procedure Total EflCtiVity Total protem Specific activity  Recovery Purification
(units ) (=) (unist /mg) (%) (fold y
Buffer extract 125,172 14.82 8,446 100
Acetone precipitate 84,744 5.28 16,050 67 19
DEAE - cellulose chromat ography
Fraction A 66,150 1.01 65,821 52.8 7.8
Fraction B 14,140 0.19 73,646 11.3 8.7
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Table 3, Substrate specificity of PPO A and B
Relative activity

(%)
Conc.
Substrate (mM) PPO A PPO B
o- Diphenol
DL-DOPA 10 9.41 9.5
Catechol 10 100 100
Chlorogenic acid 10 77.3 202
m-Diphenol
Resorcinot 10 0 0
p-Diphenol
Hydroquinone 10 0 0
Trihydr oxyphenol
pyrogallol 10 17.6 0
Galli¢ acid 10 0 0
Monophenol
p-Cresol 2.5 0 0
I.-Tyrosine 2.5 0 0
&8 jon & BB

75 R RIS TAE # mAoldl #mgt
H M7 KEAAA EH-S fiEt At Table
4 9} 7o) wlma H gl 10 mMel4] Zn*+ &PPO
o S okl B|inAlgl dbd K4 Helt Cat 52
cation-2 %3] PPO Bel EM-& EEAHCL

Table 4. Effect of metal salts on the activities of

PPO A and B
) Relative activity (%)

Satts PPO A PPO B
Narte 100 100
CuS0, 98 90
FeSO, 76 150
MeCl, 98 48
CaCl, 91 68
HgCly 80 75
ZnS0, 19 115
KCi 98 35

*xConcentration of salts was 10 mM

Cutt o pm
PPO7 Cu* & 432 9= gRVe|m = Cu-
SO, o @Ea w2 Eiel B3 stokws] o3
o CuSOy & 0.1#M, 1=aM, 5=M, 10=M=z
FSlel sl RG-S REd sl Table
59 7}, PPO A, B 10=MEsd4 4ol
5mMel] vkl A7 22 %, 53 % At4¥glch
HERR| A% B
HsEM 2 L-cysteine, thiourea, potassium cy-
anide, ascorbic acid, boric acid, sodium ch-
loride % EDTAE 1=M, 102M, 20mM 2
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Table 5. Effect of Cu** on the activities of PPO A

and B
Concentration of Relative activity (%)

Cu **(mM) PPO A PPO B
None 100 100
107 94 155

1 104 145
3 120 143
10 98 90

BE EEE 0.2 5 KERA msl PPOY E#
o] Pl3]-= BEL #MAT Asl= Table 6 3 o)
& L-ascorbic acid, L-cysteine, thioureaSo|
2 & 2ol ZAgltsl 10 mM%Xol 4 PPO Asl o
i mEAL A7 95%, 92 %, 67 %l thio-
urea s} L-cysteine & PPO Bof| zbih g}
ot

Table 6, Effect of inhibitors on the activities of PPO

A and B
Inkibitors Concentration  Inhibition (%)
(mM) PPO A PPO B
L-Cysteine 1 42 63
15 92 B84
20 90 100
Thiourea 1 5 45
10 67 93
20 78 100
Potassium cyanide 1 12 0
10 79 0
20 81 38
Ascorbic acid 1 20 29
10 95 93
20 96 92
Boric acid 1 0 0
10 12 0
20 100 7
Sodium chloride 1 2 0
10 12 0
20 11 21
EDTA 1 0 [¢]
10 6 1]
20 7 5
REBRE EH
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4 Michaelis @8 (Km{i)-2 83822 catechol 2]
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Lineweaver-Burk 2l H#e 2 PPO A, Be o4
%% BExskd Fig.7 9 83 7)., Double re-
ciprocal plotel] 2]s} k3 PPO A<l PPO B
Kmzhe 2 20mM, 14,3 mMejgle},
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