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Polyphenol substances involved in the browning of Malus asiatica Naxar (“Hong-ok”) were exa-

mined. It was found that chlorogenic acid was the principal substance, The estimation of polyphenol

oxidase activity in Malus asiatica rvevealed that its hrowning reaction was caused by enzymatic

oxidation of chlorogenic acid.
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Malus asiatica Naxar “Hong-ok” 3.0 kg
i extracted 2 times with cold methanol
: fltered
!
Filtrate
a) concentrated in a reduced pressure under nitrogen
b) passed through silica-gel
¢) washed with chloroform
d) extraced with ethylacetate, dried with anhyd.
N2,50, and concentrated in a reduced pressure
under nitrogen
¢) added to 20 ml. absolute chloroform and store
at —5°C for 7 days.

*J filtered

[
Precipitate

a) dried in vacuo and extracted with ether

Soluble

Insoluble
a) concentrated to syrup a) dissolved in 10 ml
b) Paper chromatographed water and  paper
on Whatman No. 1 (cat- chromatographed on
echin) mp. 174°C Whatman  No. 1.

(chlorogenic acid) mp. 208°C

Scheme 1. Method of isolation of chlorogenic acid from
Malus asiatica Naxar “Hong-ok”
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Fig. 1. Ultraviclet absorption spectra of eluate of spot
I in Malus asiatica Naxar “Hong-ok” and
chlorogenic acid
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Fig. 2. Infrared absorption spectra
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lower curve=spot I of Malus asiatica Naxat
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Optimum pH of chlorogeic acid by crude en-
zyme (polyphenol oxidase) from Malus asiatica
Naxar

chlorogenic acid 5x107* M

crude enzyme(polyphenol oxidase) 70mg
mcilvaine buffer 10ml (pH 3.4,5,6)

Fig. 3.
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Fig. 4. Optimum temp. of chlorogenic acid by crude
enzyme (polyphenol oxidase) Malus asiatica
Naxas
chloroganic acid 5% 10~M

crude enzyme (polyphencl oxidese) 70mg
meilyaine buffer 10m1(10°C, 20°C, 30°C, 40°C)
pH4 10min.
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Fig. 5. Oxidation of some substrates by the polyphe-
nol oxidase from Malus asiatica Naxa1
substrate 5X107*M
@ p-catechin

& pyrogallol

® caffeic acid

@ ascorbic acid

® phenol

® tyrosine

crude enzyme (polyphenol oxidase)
Mcilvaine buffer 10ml (30°C pH4)

30 min.
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Table II. The color of the reaction mixture
pH 4, 30 min)

(30°C

gibls(t)rjﬁ Buffer sol. Polyphenol oxidase
Chlorogemc ac1d reddlsh brown brown
p-catechin yellowish brown yellow
Pyrogallol reddish brown dark brown
Ascorbic acid nil nil

Phenol nil nil

Tyrosine nil nil

Caffeic acid pale brown brown

Quinic acid nil nil

Caffeic acid ethyl pale brown brown

Ester

0-4f
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Fig. 6. The inhibition of some substances on the pol-
yphenol oxidase from Malus asistica Nakal
substrate 5% 107*M

@ p-catechin

inhibitor
@ MgCl (5x10"M)
® KCt (5x1072M)
@ ascorbic acid (5x107*M)
® NaCl (1M)
® thiourea (5x107M}
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crude enzyme (polyphenol oxidase) 70mg 4 okt KCIsh MgChie @z 9 893 mad
meilvaine buffer 10m1(30°C pH 4) 7} o7k et on] o ZAH.E Azte] Al ul
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Table JI. Inhibition of some substances on the polyp‘nenol oxidase from Malus asiatica Nixar.

Inhibit : Reachon A.)sorbauce Inhibition
ibitors Concentration(M) time (min) at 420my (%)
10 0.01 93.75
Thiourea 51074 20 0.017 91.72
30 0. 025 92.54
10 0. 045 71.9.
Ascorbic acid 5x1074 20 0. 055 73.2
30 0.065 R0.6
10 0.022 86.25
NaCl 1 20 0.035 82,93
30 0. 045 86.57
10 0.037 8.9
MgCl, 51071 20 0.07 65.9
30 0.115 33.7
10 0.035 9.4
KCl Hx1072 20 0.06 0.7
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