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Summary

This study was conducted to understand browning characteristics of Chinese Chestnut
during processing and storage. For this, the isolation and identification of polyphenolic
compounds and the biochemical characteristics of polyphenol oxidase(PPQ) were investi-
gated.

The content of total phenol was 6.5ug /g and it was consisted of ferulic acid, caffeic
acid, synapic acid, p—coumaric acid, gallic acid and salicylic acid in order. PPO was puri-
fied 11.7 fold through ammonium sulfate fracticnation, DEAE—cellulose column chroma-
tography and Sephadex (G-200 column chromatography. Purified enzyme showed single
protein and activity band by polyacrylamide gel electrophoresis.

The optimum pH and temperature of PPO were 5.9 and 45°C, respectively. The
activity of PPQO was lost 93% by exposing at 80°C for 15minutes. Mg**, Cat**, Zn** in-
creased the activity of PPQ, but Fe**, K*, Hg** inhibited PPO at 10mM concentration.
L—ascorbic acid, thiourea, sodium chloride and L-cystein were effective inhibitors of
PPO.

The activity of PPO was higher for o—diphenols than other polyphenols. The Km value
of PPO for catechol was 5mM.
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Table 1. The operating conditions of GC for polyphenol compounds anslysis in chinese chestunt

Items

Conditions

. Column Chromosorb W 5% SE 30, 1.5mm X 4mm, glass
Temp. program 130C(2min.) — (5C/min.} — 2507C (14min.)
Detecter FLD
Carrier gas Nitrogen, 30né/min.

Injection temp. 270C
Detector temp. 280
Cahart speed 10mm,/min.
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: salicylic acid, 11:p-—coumaric acid,

gallic acid, 13; ferulic acid, 14
caffelc acid, 15 sinapic acid

— 53 —



PFO actlvity(usit) (o—o)

i 2
1
00 "{ _
| Pl
/,,’ ""-\ I’ é 1 E
.: ¢ * o g
; e [
FTOR T
o .S \ 0 6 ' J ¥
2 ) 50

Table 2. Contents of polyphenol component of chinese chestnut

Components  Feruric Cafeic Synafic p—Coumaric Gallic Salicylic  Total
acid acd acid acid acid acid '
tent
Conten 3.50 0.98 0.76 0.72 0.39 0.16 6.5
(neg/g)
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Fig. 3. Chromatogram of PPO on a DEAE—el-
lulose column.

Table 3. Purification of PPO from chinese chestnut
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Fig. 4. Chromatogram of PPO on a Sephadex
G200 column. :

Purification steps ~ Total activity — Total protein Specific activity Yield Purification
{unit) (ng) (unit/mg) (%) {(fold)

Curde 192 8.62 22.27 100 1

(NH,),50, 117 1.35 86.95 60.9 3.9

precipitation

DEAE—cellulose 63 0.50 126.0 328 5.7

Sephadex G-200 24 0.092 260.09 12.5 11.7
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Fig. 5. Polyacrylamide disc gel electrophoresis
patterns of PPQ iri chinese chestnut.
A Protein band of purified PPO.
B: Activity band of purified PPO.
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Table 5. Effect of inhibition on the activity of

PPO
Inhibitor Concentration  Inhibition
(mM) (%)

L-ascorbic 1 30
acid 10 65
20 90
1 15
L—cystein 10 45
20 70
Sodium 1 65
chloride 10 70
20 80
1 15
Thiourea 10 50
20 75
1 0
Boric acid 10 10
20 25
1 0
EDTA 10 10
10 25
Potassium 1 0
Cyanide 10 10
' 20 10
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Table 4. Effect of metals on the activity of

PPQ.
Salt Relative activity (%)
None 100
CuS0, 102
MgS0, 110
CaCl, 106
ZnS0, 102
FeSO, 93
KCl 93
HeCl, 77
# Concentration of salt was 10mM
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Table 6. Substrate specificity of PPO

Substrate Coneentra—  Relative
tion(mM) activity(%)
o—diphenol
Catechol 10 100
Hcatechin 10 86
Methyl catechol 10 73
Chlorogenic acid 10 79
DL-DOPA 10 16
M-diphenol
Resocinol 10 10
Trihydroxyphenol
Pyrogarol 10 63
Gallic acid 10 3l
Monophenol
p—cresol 2.5 0
L-tyrosine 2.5 0
p-coumaric acid 2.5 0
Ferulic acid 2.5 0
Salicylic acid 2.5 0
Sinapic acid 2.5 0

% Relative activity of PPO on the catechal as
100.
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