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Some characteristics of Ligularia fischeri polyphenol oxidase

Seung-Shi Ham

Department of Food Science and Technology, Kangweon National University,
Chuncheon 200-701, Korea

Abstract . Four types of polyphenol oxidase were isolated from the crude extract of a
Ligularia fischeri by gel filtration on Sephadex G-150. Optimum pH and temperature for
the activity of partially purified enzyme were 7.5 and 25T, respectively. It was stable
at temperature 40 C when examined at pH 7.5 for 5min, and lost 90% of its activity
at 70 C in 30 min at pH 7.5. The enzyme has good activity on catechol and chlorogenic
acid but was inactive on dopamine(Received 3, March, 1992, accepted 6, May 1992).

Polyphenol oxidase is also known as phenol oxi-
dase, tyrosinase, O-diphenol oxidase, catechol oxi-
dase, phenolase and chlorogenic acid oxidase. Poly-
ph~enol oxidase (EC 1.10.3.1) is a copper-containing
enzyme which catalyzes either one or two reactions
involving molecular oxygen.”

Brown discoloration of edible mountain herb and
its concentrate was found to be related to the enzy-
matic browning that takes place before or during
processing.2®

We previously reported some properties of poly-
phenol oxidase from Spuriopimpinella bracycarpa®
and Aster scaber> Since polyphenol oxidase in Li-
gularia fischeri has not been adequately investiga-
ted, the purpose of this investigation was to purify
the enzyme of Ligularia fischeri and to clarify some
properties and specificity.

Materials and Methods

An edible mountain herb, “Ligularia fischeri” was
purchased from the local market, and cut into sli-
ces, rinsed with tap water and moistened with ace-
tone; they were chilled to 4 C.

The protein concentration in enzyme solution
was determined by the method of Lowry.® Measu-
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rement of enzyme activity and enzyme unit deter-
mined as described previously.’” All the procedu-
res of enzyme purification, preparation of crude en-
zyme and enzyme extraction were carried out as

described previously.*®

Results and Discussion

Four types of polyphenol oxidase were partially
isolated from the crude extract of a Ligularia fis-
cheri by gel filtration on Sephadex G-150. Our pre-
vious papers*® have reported that polyphenol oxi-
dase from Spuriopimpinella bracycarpa and Aster
scaber appeared three and five peaks by the same
chromatography.

The optimum pH and temperature for the activity
of enzyme was found to be arround 7.5 and 25%C
(Fig. 1). And the enzyme was stable at 50C up to
5min but completely inactivated by the treatment
at 80 C for 30 min (Fig. 2). In comparasion with the
above values reported for the enzyme from Spurio-
pimpinella bracycarpa and Aster scaber, the values
of these enzyme were similar to one -another,
though small difference found among them.

The enzyme was inhibited by treatment with po-
tassium cyanide (0.05, 0.1 and 0.5 mM), ascorbic
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Fig. 1. Effect of pH and temperature on Ligularia fis-
cheri polypheno! oxidase activity.

Table 1. Effect of various inhibitors on Ligularia fis-
cheri polyphenol oxidase activity.

Relative activity (%)

Inhibition
(mM) Concentration(mM)

0.05 0.1 0.5 1.0
None 100 100 100 100
L-cysteine 39 71 0 0
Ascorbic acid 93 57 9 0
Glutathione 80 72 0 0
Potassium cyanide 44 27 9 0
EDTA 86 72 63 29

acid (0.5 mM) and EDTA (1 mM), and completely
inhibited by treatment with L-cystine(0.5 and 1
mM), ascorbic acid (1 mM) (Table 1). On the other
hand, Spuriopimpinella bracycarpa enzyme was par-
tially inactivated by ascorbic acid, glutathione and
potassium cyanide (0.1 mM), and was completely
inhibited by L-cysteine, ascorbic acid, glutathione
and potassium cyanide (0.5 and 1mM).

The enzyme showed good activity on catechol
and chlorogenic acid but did not hydrolyze dopa-
mine (Table 2). In comparasion with the substrate
specificity of the enzyme from Spuriopimpinella
bracycarpa and Aster scaber, Spuriopimpinella bracy-
carpa enzyme has good activity on catechol and 3,4-
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Fig. 2. Thermal stability of Ligu/aria fischeri polyphe-
nol xoidase.

The enzyme solution were heated at various tempera-
ture (40~807) for 5min and 30 min. After heating,
the remaining enzyme activities were determined with
catechol as substrate at pH 7.5 and 30C. 0—@ 5
min, H—# : 30 min

Table 2. Substrate specificity of Lingularia fischeri
polyphenol oxidase activity

Substrate Relative Activity
(10 mM) (%)
Catechol 100
Chlorogenic acid 100
3,4-Dihydroxytoluene 714
Pyrogallol 286
Hydroxyhydroquinone 85.6
Dopamine 74
DL-Dopa 14.3

dihydroxytoluene but was strongly inactivated on
pyrogallol, dopamine and DL-dopa. And also, Aster
scaber enzyme has good activity on chlorogenic acid
but was inactive on DL-dopa.
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