BHE — REBRRE

RHETIZ

ZRRAL-ESNIICSITSFHER —

Lo THEFIENBEESE (Hi-Pit) %

AU 7o D BFE

Development of Food Products Using High-Pressure Induced Transformation (Hi-Pit)
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Recently significant progress has been made in research into applications of the high-pressure treatment method. This
is because it has been demonstrated that high-pressure treatment can induce additional new phenomena when used in
combination with other physical, chemical or biological treatments. Practical results can be obtained when two or more
phenomena induced by high-pressure treatment are combined, for example, acceleration of enzyme reactions, accelera-
tion of reactions by the breakdown of cell walls, penetration of water into the inside of rice grains, elimination of air
bubbles in a wide range of grains, and sterilization obtainable by the synergic action of high-pressure and pulsed elec-
tric field application. These extended techniques are expected to form the main stream in the research of practical ap-
plications in the future. Therefore, the idea has emerged to call such application techniques “Hi-Pit” (High-Pressure

Induced Transformation).
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Fig. 1. Changes of rice tissue by high-pressure treatment.
(), control; (b), high-pressure treatment at 300 MPa for 10
min; (c), 500 MPa for 10 min; (d), 700 MPa for 10 min.
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Fig.2. Comparison of starch digestibility between cooked
brown rice and polished rice.

@, brown rice subjected of high-pressure treatment at 400
MPa for 10 min; O, non-treated brown rice (control); A\,
non-treated polished rice (control).
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Fig.3. GABA accumulation in brown rice depending on

pressure treatment and soaking time at 25°C.
[], soaking time 0 h; ' -, soaking time 10 h; Hl, soaking time
18 h. (brown rice : water = | : 1)
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Fig. 4. Effects of high-pressure treatment and subsequent in-
cubation on contents of peptides and amino acids and reduc-
ing sugar in soy milk.

[, peptides and amino acids (control); WM, peptides and
amino acids (pressure treatment at 400 MPa); /\, reducing
sugar (control); @, reducing sugar (pressure treatment at
400 MPa).

400
| ]
200 f————— 3
./
200 o—"2 a— Z
./ .‘\-___“-

100 @——

)

Relative amount of ascorbic acid (%)

0
intact 0O 1 2 3 4 5 6

Incubation time (h)

Fig. 5. Changes in relative amount of ascorbic acid in avo-
cado pear.

O, control; @, high-pressure treatment at 50 MPa for 5 min;
A, 100 MPa for 5 min; ll, 700 MPa for 5 min.
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Fig. 6. Effects of pressure treatment on total contents of free
amino acids in squid viscera.

A, control (50°C);

@, high-pressure treatment at 60 MPa (50°C).
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Fig. 7. Effects of pressure treatment on each free amino acid
content in squid viscera.

[, control;

M, high-pressure treatment at 60 MPa for 22 h (50°C).
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Fig. 8. Comparison of allergen-reduced rice and non-treated
rice.
(a), SDS-Polyacrylamide gel electrophoresis pattern of 1M
NaCl soluble protein fraction from rice; A, allergen-reduced
rice (“A-cut rice™); B, non-treated rice; MW, molecular
weight distribution of standard protein; (b), RAST-inhibition
of rice proteins based on their dilution rates; O, non-treated
rice (control); @, allergen-reduced rice by high-pressure
treatment at 300 MPa for 10 min.
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Fig. 9. RAST-inhibition of wheat proteins based on their di-
lution rates.

@, non-trcated wheat; /\, commercially available low-
allergenic wheat product; O, allergen-reduced wheat by sol-
vent extraction; [, allergen-reduced wheat by enzyme
treatment; 9, allergen-reduced wheat by high-pressure treat-
ment at 300 MPa for 10 min.
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Fig. 10. Change in number of lactic acid bacteria and yeast
in kimchi during storage time of 60 days at 10°C.

-= /A== yeast (control); == O==, lactic acid bacteria (con-
trol); —@—, yeast (after pressure treatment at 300 MPa for
5 min); —4€—, lactic acid bacteria (after pressure treatment
at 300 MPa for 5 min); B, yeast (before treatment); [, lac-
tic acid bacteria (before treatment).
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Fig. 11. Effects of PEF, HHP treatment on viable cell counts
of B. subtilis spores in orange juice with storage time at 5°C.
O, control; [, PEF (12kV at 55°C for 20 min); A\, HHP
(700 MPa at 55°C for 10 min); @, PEF/HHP; <>, HHP/PEF.
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Fig. 12, Effects of PEF, HHP treatment on viable cell counts
of B. subtilis spores isolated from dropping “Le-Lectier
(european pear)”.

a, PEF (12kV at 55°C for 20 min); b, HHP (700 MPa at 5
5°C for 10 min); ¢, PEF/HHP; [, before treatment; , after
treatment.
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