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Abstract

Effects of high hydrostatic pressure on microorganisms and browning enzymes in Angelica keiskei
juice were investigated using response surface methodology. The optimum process condition for maxi-
mum reduction of total aerobes was 5700 kg/cm?® (558.6 MPa) pressure and 7.16 min process time,
and 344 log cycle reduction of total aerobes was predicted at the optimum condition. E. coli, initially
88X 10° CFU/ml, was completely inactivated by high hydrostatic pressure at all process conditions
(3800~ 6700 kgy/cm? pressure; 3~ 17 min process time). Polyphenol oxidase and peroxidase were partly
inactivated by the high hydrostatic pressure. It was also indicated that inactivation of microorganisms
and browning enzymes by hydrostatic pressure is dependent on pressure rather than process time.
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Fig. 1. Schematic diagram of high pressure test ma-
chine
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Table 1. Combination of variables used in the central
composite rotatable design for response surface analy-
sis

Coded Variables Natural Variables

Treatment
X, X, Pressure Time(min)
(kgi/cm?)
1 -1 -1 3800 5
2 -1 +1 3800 15
3 +1 -1 6200 5
4 +1 +1 6200 15
5 0 0 5000 10
6 0 0 5000 10
7 0 0 5000 10
8 0 0 5000 10
9 0 0 5000 10
10 +1.414 0 6700 10
11 —1414 0 3300 10
12 0 +1414 5000 17
13 0 —1414 5000 3

Instruments, Italy)2 420 nmell A &3 % H3-S FA0®
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Fig. 2. Pressure-temperature diagram during pressuri-
zation at 5000 kg/cm? for 10 min
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Table 2. Effects of high hydrostatic pressure treatment
on total aerobes and E. coli in Angelica keiskei juice

Treatment Pressure Time Total aerobes E. coli

(kg/cm?  (min) (CFU/m)) (CFU/ml)
Control — - 1.76X10°  8.80x10*

1 3800 5 1.66 X 10° <10

2 3800 15 1.24 X10? <10

3 6200 5 7.15X 10? <10

4 6200 15 1.00% 103 <10

5 5000 10 7.20X 10? <10

6 5000 10 7.80 X 10 <10

7 5000 10 455X 107 <10

8 5000 10 7.55 X 10? <10

9 5000 10 8.20<10% <10

10 6700 10 8.40 X 107 <10

11 3300 10 1.67X10° <10

12 5000 17 940X 107 <10

13 5000 3 740X 10 <10

Table 3. Fit of experimental data to response surface
model; analysis of variance table

Source daf Sum of Prob>F R-square
squares

Total regression 5 0.2419 0.0126  0.8306

Linear 2 0.1005 0.0205  0.3450

Quadratic 2 0.1230 00126 04221

Crossproduct 1 0.0185 0.1493  0.0635

Total error 7 0.0493

Lack of fit 3 0.0062 0.8981

Pure error 4 0.0432
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Fig. 3. Response surface contour for reduction (—
logN/Ny) of total aerobes in Angelica keiskei juice as
a function of pressure and time

Table 4. Canonical analysis of response surface (based
on coded data)

Critical value

Variables

Pressure Time
Coded 04117 —0.4051
Natural 5699.9 kg/cm®  7.1645 min

Predicted value at

stationary point 34439
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Table 5. Effect of high hydrostatic pressure treatment
on activity of PPO and peroxidase in Angelica keiskei
juice

Pressure Time  Relative Relative
Treatment (kg/cm?  (min) activity of activity of
PPO(%) peroxidase(%)
1 3800 5 9 96
2 3800 15 104 100
3 6200 5 81 80
4 6200 15 85 73
5 5000 10 95 89
6 5000 10 74 82
7 5000 10 64 87
8 5000 10 64 78
9 5000 10 64 78
10 6700 10 72 67
11 3300 10 120 96
12 5000 17 74 84
13 5000 3 67 84
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Fig. 4. Response surface contour for inactivation (%ac-
tivity) of polyphenoloxidase(a) and peroxidase(b) in
Angelica keiskei juice as a function of pressure and
time
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Table 6. Color changes of Angelica keiskei juice after
high hydrostatic pressure treatment

Pressure Time

Treatment (kg/em?)  (min) L value a value b value

Cotrol - - 2764 —870 1078
1 3800 5 3192 —1317 1633

2 3800 15 3206 —1322 1659

3 6200 5 3228 —1319 1651

4 6200 15 3248 —1344 1706

5 5000 10 3211 —1306 16.63

6 5000 10 3125 —1141 1484

7 5000 10 3251 —1339 1692

8 5000 10 3275 —12.84 1583

9 5000 10 3161 -—-1214 1562

10 6700 10 3196 —1258 16.12
11 3300 10 3158 —1254 1575
12 5000 17 3228 —1268 1641
13 5000 3 3132 —1181 1510

B oATE 19955 BARAR 2ol A 7y
sglen ole] =gt
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