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Some Properties of the Polyphenol Oxidase from Potatoes (Solanum
tubersum L.) and Inhibiting Effect of the Polyphenol Oxidase by Sulfites
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Abstract

This study was aimed at obtaining elementary data on enzymatic browning of potato
and potato products and examining the inhibitory method of browning. Therefore, we
extracted polyphenol oxidase from potatoes(Solanum tubersum L.), and investigated its
general properties and inhibiting effects of its activity with the different concentrations
of sulfites(Na,S;0,, Na,SO; - 7H,0, NaHSQ;). The optimum pH and temperature of polyp-
henol oxidase were observed to be 6.5 and 37C respectively. The polyphenol oxidase
at PH5 was very stable, and the activity of polyphenol oxidase between pH 5.0~9.0 was
estimated to be relatively high, showing 72~75% of its activity at pH5.The polyphenol
oxidase was very stable when heated at 40C for one hour, and almost 50% of enzyme
activity was decreased when heated at 70°C for twelve minutes. At 0.1mM concentration
of sulfites the relative activity of polyphenol oxidase was 98% in all the three cases of
sulfites. Thus, sulfites at 0.1mM concentration was found to have little inhibiting effect
on polyphenol oxidase activity. At ImM concentration of sulfites NaHSO, showed the lowest
36% relative activity among the three. At 5mM concentration of sulfites, the relative activity
of Na,SO; - 7TH,0 was the lowest 14%.
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Homogenized with 0.1M sodium phosphate buffer contained 0.03M ascorbic acid and 1% polyethylene
glycol (pH6.5), Filtered through glass wool

Filtrate

R
Residue
Saturated 30% with(NH,),SO,
Stored overnight
Centrifugation at 10,000 rpm for 15 min
Supernatant Prlecipitate
Saturated 80% with(NH,),S0,
Stored overnight
Centrifugation at 10,000 rpm for 15 min
Precipitate Sup—elzmatant
Dissolved in 0.01M sodium phosphate bffer (pH6.5)
Dialyzed against 0.01M sodium phosphate buffer(pH6.5) at 4°C for overnight
Centrifugation at 10,000 rpm for 15 min
Supernatant ?ecipitate

Crude enzyme solution

Fig.1 Diagrammatic representation of the extraction of polyphenol oxidase from potatoes.
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Fig. 2. Effect of pH on the activity of polyphenol
oxidase.
* pH 3-8 : Mcllvaine buffer
pH 9 : glycine—NaOH buffer
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Fig. 3. Effect of temperature on the activity of
polyphenol oxidase.
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Fig. 4. Effect of pH on the stability of polyphenol
oxidase.
* pH 3~8 : Mcllvaine buffer
pH 9~10 : glycine—Na OH buffer
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Table 1. Substrate specificity of polyphenol oxidase

Concentration of substrate(mM)

Substrate 1 5 10 20 30
Catechol - 7 100 119 128
(+4)-Catechin - 199 202 178 -
Chlorogenic acid - 140 130 — -
Resorcinol - 30 18 17 22
Hydroquinone - 25 18 18 17
Pyrogallol - 59 72 72 76
Gallic acid - 2 11 11 11
L-Tyrosine - 15 - - - =
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Table 2. Effect of sulfites on the activity of polyphenol
oxidase®.

Concentration of sulfite(mM)

Sulfite

0 01 1 5 10 15 20 25
Na,S,0, 100 98 55 45 25 12 0 -
Na,50, - TH,O 1000 98 93 1410 0 - -
NaHSO, 100 98 36 29 2518 8 O

*Values denote relative activity based on activity of 10mM
concentration of ‘catechol,

*Values denote relative activity based on activity of 0mM
concentration of sulfite,
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