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Polyphenolox1dase Act1v1ty in. Koshu Grape Must

Kom YOKOTSUKA KAZUHIKO NOZAKE and Tapae KUSHXDA

Laboratq'ry of Wine Chemzstry, The Instztute of Enology and
Viticulture, Yamanashi University, Kofu 400.

Koshu grapes were stemfned; cruéhéd. and pressed: The must obtained was . -
~ filtered through wire netting or cotton gauzes, or centrifuged at 2,000 rpm for 30
min or at 8,000 rpm for 30 min in order to get the musts with various degfees of .
cloudiness. The polyphencloxidase (PPO) activity increased as the degrees of -
cloudiness of ‘the musts increased. The activity in the musts was mostly present .
in insoluble colloidal particles and preczpltates ,
PPO was isolated from the must- precipitate by extrac’cmn with various buffers
- with or without’ detergents and the extracts were used for assays of the act1v1ty
~and stability of PPO, and the effect’ of S0; on PPO activity.' The * activity.
- was the highest at pH 5-6 and 35°C, and stable at pH 4 -7 and below 40°C.
. Addition of 50 ppm of S0O; to the must resulted in complete loss of the activity. '
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1. Polyphenoloxidase "activity of Koshu
grape must. . )
~ Koshu grape berries were placed in

a bag made of two layers of gauzes and
squeezed. Various amounts of musts were
obtained from the berries of 100 g each
under different hand pressures. The ex-
traction rate of each must is defined as

follows:

volume of must extracted (ml)

X 100
weight of berries used (100 g) 100036)

Two ml of each must was placed in the
main compartment of the Warburg flask
and 0.5 ml of 1072 M catechin solution
was placed in the side arm. After 15-min
equilibration at 30°C, the catechin solu-
tion was tipped to the main c’ompai‘tment.
The readings were taken at 5-min inter-
vals for 90 min. The oxygen uptake in-

creased with time until 60 min, but there- »

after hardly increased. For comparison

of polyphenoloxidase activities of vari-

ous must samples, therefore, the‘ amounts
of oxygen taken up for 30 min were de-
termined.
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2. Polyphenoloxidase activity of the
musts with various degrees of turbidity.
Koshu grapes (698 kg) were crushed
with a Garolla crusher and pressed with
a Vasilin-type press. The extraction
rate of the must (419 1, see Fig. 1) ob-

“tained was 60 %. The must was filtered

through wire netting (O) or two layers of
gauzes (@), or centrifuged at 2,000 rpm
for 30 min (2) or at 8,000 rpm for-30 min
(). :

The original must {(naturally cloudy
must) and the four clarified musts were
used for determination of polyphenol-
oxidase activity. The assay procedure
of polyphenoloxidase activity is de-
scribed in Fig. 1. The activity and

~turbidity of the original must were the

same as those of the must obtained by -
filtration through wire netting. After -
the musts had been diluted with water,
turbidity of the diluted musts were meas-
ured with a Corana, model UTIH, tur-
bidimeter. One unit of turbidity is
defined as the turbidity caused by 1 ppm
of Kaolin (Wako).
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3. "Bffect of pH on the é.ctivity -O-,

O-) and stability (-@-@-) of the must

_polyphenoloxidase.

The must obtained in Fig. 2 was in-
troduced into the top of the rotar of a
Kokusan continuous centrifuge (type H.
'600-S) at the flow rate of 50 1/h. with
the aid of a rotary peristalic pump, and
centrifuged at 15,000 rpm at room temper-
ature. The precipitate (6.9 kg) and clar-
ified must (382 1) were separated from 400
1 of the must. The precipitate was stored
at - 20°C.

For the actlv:xty of polyphenolomdase

the precipitate (1 g) was homogenized in
50mlof hydrochloric 'acid—pétassiilm chlo-

‘ride buffer (pH 2 o’) ’ citrate-phosphate
or phosphate ‘buffer -
(pH 8) " 'with a Potter-Elvehjem homoge-
nizer, and the homogenate was again ad-

12,13)

_justed to the corresponding pH.
For the stability of polyphenoloxi-

. dase, theprecipitate (1 g) was homogenized

in 50 ml of 0.02 M tartrate buffer (pH
5.0) with a Potter-Elvehjem homoge-

mg, TweenSO%:é‘U%ﬁ?ﬁT 3.5 mg, K7
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nizer, and the homogenate Q0 ml) was ad- -

" justed to pHs from 2 to 8 with dilute

HC1 or KOH. Each hamogenate was al-

lowed to stand at 30C for 66 min and then

adjusted to pH 5. 0. The homogenate was |

- broughtup to a volumie of 50 m! with 1710

' M tartrate buffer (pH 5.0) and the re-

‘ mianing activity was determined by the
assay procedure in Flg 1.
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Fig. 4. Effect of temperature on the activity
(-C-0O-) and stability (-&-@-) of
the must polyphenoloxidase.

The freezed precipitate (1 g, see
Fig. 3) was homogenized in 50 ml of 0.02
M tartrate buffer (pH 5.0) with a Pot-
ter-Elvehjem homogenizer. The pH of
thehomogenate was3.2, hence the homoge-
nate was adjusted to pH 5.0 with dilute
KOH.

For the heat stability of polyphenol-
oxidase, the homogenate was pre-incu-
bated for 60min at various temperatures
and the remianingactivity wasdetermined

according to the assay procedure in Fig. 1.
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Fig. 5. Polyphenoloxidase activity of frac-

tions extracted from the must precipitate
with various detergents. ‘

The must precipitate (1 g) was homo-
genized in 40 ml of 50 mM phosphate buf-
fer (pH 7.0) or the buffer containing 1
% Triton X -100, Tween 20, Tween
80, or sodium dodecyl sulfate (SDS)
with a Potter-Elvehjem homogenizer.
The homogenate was centrifuged at 18,000
rpm for 30 min and the supernatant was
dialized three times for 3 days against 51
of the pH 7.0 buffer. The protein con-
tents and polyphenoloxidase activity of
the dialysates were examined.

The precipitate (1 g) was placed in a
test tube, and to this, 0.8 ml of concen-
trated HCl and 2 m! of constant-boiling
HC1 were added to give a final concentra-
tion of 6 N HCI, because the dry weight

of 1 g of the precipitate was 0.2 g. Each
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b  of the extracts with 'or without the four 30 ,
2 BT .+ detergents was placed in a test tube and = - L
1 : A~evaporated to drymess, and to this, 2 ml ‘ ‘
~ of constant-boiling HCI was added. The
»fubes were evacuated, sealed, and heated
‘at 110°C for 24 h. The hydrolysates were
s ‘sub;ected to ammo acid analysis. The pro-
“teincontents were estimated from thesum
of all amino: ac1ds found. The total pro- .
tein content of 1 g of the precipitate was
21.8 mg. The Triton X -100 .extract,
-y - Tween 20 extract, Tween 80 extract,
SDS extract, and the extract without
- detergent contained 3.2mg, 3.lmg, 3.5mg,
6.4 mg, and 1.1 mg/g precxmate, respec—
- tively. .
: Polyphenoloxidase actlwty was assay—
ed according to the method in Fig. 1.
Thveyt@tal~pol§rphen010xid5.3e éctiviﬂy_ was Fig. 6. Fffect of S0, Concentratlon on th
caléulé.tédas follows: (polyphencloxidase actlvzty of the must polyphenoloxidase.
activity, #1 O, -uptake/mg protein, 30 . ~ The must precipitate was homoge
min) X (total protein conten’c of each  nized in 0.1 M tartrate buffer (pH 5.0:
" extract, mg) Sl : with a Potter-Elvehjem homogenizer. I
' the assay procedure in Fig. 1, 2 ml o
‘the homogenate was placed in the main
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