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Influence of pH and Temperature on Polyphenol Oxidase in the Leaves
of Perilla frutescens var. japonica
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Abstract — Polyphenol oxidase-catalyzed oxidation of substrates (t-butylcatechol, 4-methylcatechol, chlorogenic acid, caf-
feic acid and pyrocatechol) were performed in the pH range 4~8. Concentrations of substrate's major oxidation products
were monitored by high performance liquid chromatograph. The nature and amounts of products formed were highly pH
dependent. They also were influenced by kinds of substrates. Major oxidation product of 4-methylcatechol appeared the
maxium value at pH 5, them of chlorogenic acid, caffeic acid and pyrocatechol at pH 6.0 and that of #-butylcatechol at pH
5~7. Time-dependent PPO activity was determined at 4°C and 30°C. PPO extracted by phosphate buffer containing triton
X-114 (t-PPO) was more stable than PPO by phosphate buffer (b-PPO). The result of electrophoresis, at first PPO was
showed only a band at 48 kd. After 1~3 days a partial degrade band was appeared in b-PPO and three partial degrade bands
in t-PPO. No activity band was appeared in PPOs at 30 °C and b-PPO at 4°C after 4 days. And a band (37 kDa) in t-PPO
was remained finally and disappered. PPO from Perillae leaves has two activity bands at 48 and 37 kDa in previous paper.
It was supposed that PPO in the leaves of Perilla frutescens was a protein having one molecular weight as 48 kDa. And
37 kDa protein, relatively proteolysis-resistant, was a proteolyzed form of a major form.
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Perillae leaves

homogenized with 4 volumes of 50
mM phosphate buffer (pH 6.0
contained 10 mM ascorbic acid, 2%
sodium chloride and 3% triton
X-114 for 1 min

stand for 3 hr

filtered through 8 layers of gauze

Filtrate

stand for 15 min. at 35T

centrifuged at 10,000 < g for 10 min
at room temperature

Supernatant

dialyzed overnight with 50 mM
sodium phosphate buffer (pH 6.0)

. I)

(partially purified PPO)
Fig. 1 - Preparation of PPO from Perilla leaves (triton X-114).
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Perillae leaves

homogenized with 4 volumes of 50
mM phosphate buffer (pH 6.0)
contained 10 mM ascorbic acid and
2% sodium chloride for 1 min

stand for 3 hr

filtered through 8 layvers of gauze

Filtrate

centrifuged at 10,000 < g for 10 min
at 4T

Supernatant

dialyzed overnight with 50 mM
sodium phosphate buffer (pH 6.0)

b-PPO
(crude PPO)

Fig. 2 — Preparation of PPO from Perilla leaves (no triton X-114).



Table 1- Condition of enzyme reaction in buffer and triton X-114 treated PPO

Item Enzyme Substrate (5 mM) Buffer Add
{-butylcatechol
Effect of pH PPO %’é&fﬁiﬁf‘f&fﬁﬁ‘ ;ﬁ?s;fh;fg{ ( 31; 65)~8) )
Pyroctechol
Time-dependent tt,.l;};)?) t-butylcatechol phosphate (pH 6.0) Z}J%Ib:rfg g:)“C

t-PPO : Triton X-114 treated PPO; b-PPO : Buffer treated PPO.
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Table II — Analytical condition of HPLC in pH-dependent substrate
oxidation products in partially purified PPO

Column u-Bondapak Cig

Flow rate 0.9 mi/min

Detector UV 290 nm, Visible 400 nm

Mobile phase 1% acetic acid : acetonitrile = 72 : 28
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Table HI - Total activity and purification ratio of PPO in Perillae leaves

i Enzyme activity Protein Volume  *total activity Specific activity  Purification
Purification procedure (Units/m)) (mg/mi) (ml) (Units) Yield (Units/mg) ratio
b-PPO (crude PPO) 153+3.1 0.114+0.004 50 7,650 1 1,390 1
t-PPO (partially purified PPO) 770+13.2 0.091+0.002 13 10,010 1.3 8,460 6

*total activity = volume ((m/)Xenzyme activity (unit/mi).
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Table IV - Pattern of time-dependent electrophoresis in PPO

t-PPO
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day
band 0 1 2 4 30 40 50 0 1 2 4
48 kDa k% sokk  kokk  kx * #- ND #x xs% %% ND
42 kDa ®e ok k- % x
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37kDa * k% k% kE K *% ok
b-PPO
Temp. 4°C 30°C
day
band Q 1 2 4 0 1 2 4
48kDa  ®xx *% sk ND *k sk *e ND
42 kDa *e *

Activity band intensity.
*#% strong, ** medium, * weak, *- very weak. ND : non-
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