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High Pressure Science for Food
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Akihiko SASAGAWA

Until recently, the factor that has played a predominant role in food processing was not “pressure” but “heat”, although

both factors are independently responsible for transforming the state of a substance. Food processing can be achieved

without any cleavage of covalent bond contained in the ingredients of food. Moreover, high-pressure treatments are

considered to be very promising for food processing of the future. This is because decomposition of nutrients and pro-

duction of stench can be minimized more effectively and energy consumption can be reduced more efficiently when

compared with heat treatment. Further, when a food product in a container is subjected to high-pressure treatment, uni-

form processing throughout the food can be guaranteed.

[food processing, High-Pressure Induced Transformation (Hi-Pit), denaturation, sterilization)
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Fig. 1. State transformation of egg (Comparison of high
pressure process with thermal treatment).
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Table 1. Effect of high pressure and temperatures on fungi
and others.

Viable counts [cfu/ml]

Fungi and others pressure 400 MPa, 10 min.

Initial counts

[CFU/ml] 20°C 45°C
[CFU/ml] [CFU/ml]
Penicillium verrucosum 1.5X10° 2.0X10° 0
Rhizopus oryzae 1.5X10° 1 0
Qw00
Fusarium oxysporum 54X10° 2 0
Psedomonas flurescens 1.5%10* 5 0
Streptococcus Cp22B 9.3X10* 1.4X10* 0
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Fig. 2. Comparison of the retoration properties by heating with microwave oven between cooked high-pressure processed rice and

cooked untreated rice.
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Fig. 3. Appearance of the cooking rice. A: Cooked control
rice; The grains of the cooking control rice are elongated. B:
Cooked high-pressure-treated rice. Grains of cooked high-
pressure-treated rice are similar in to raw rice grain.
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Fig. 4. Changes in degree of gelatinization of cooked high-
pressure processed rice with storage time, and the restoration
properties by heating with a microwave oven. [ ; cooked
high-pressure processed rice (lhour after cooking) W ;
cooked untreated rice (lhour after cooking) A ;
retrogradation of cooked high-pressure processed rice with
time A ; restration properties of cooked high-pressure proc-
essed rice by heating with a microwave oven O ;
retrogradation of cooked untreated rice with time o
restration properties of cooked untreated rice by heating with
a oven
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Table 2. Contents of GABA and glutamic acid in brown rice products.

(mg/100g brown rice on dry basis)

GABA Glutamic acid
Control (Rice milled to 99% yield) 60 £ 029 ~® 212+ 0.39°
Product A (Commercially available normal brown rice ) 82 + 025 ° 113+ 064°
Product B (Pre-germinated brown rice ) 118 £ 058 ¢ 6.9+ 045¢
Product C (Pre-germinated brown rice ) 6.9 £ 051 ¢ 72t 0.35¢
GABA-increased brown rice (Our product) 210 £ 039 ¢ 73+ 0.28°¢

800
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The amount of formed reduicing suger
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'S
=)
5)

30 45 60
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Fig. 5. Digestibility of cooked brown rice products judged from the amount of reducing sugar generated.
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Table 3. Comparison of useful nutrient contents in hakkoku koji miso and rice koji miso product (thin-colored).
Content/100 g miso Free amino acid (mg) | Dietary fiber (mg) | Calcium (mg) | Iron (mg) | Thiamin (mg) | SOD (U)
Rice koji miso 3,165 2,600 47.5 24 0.08 15,000
Hakkoku koji miso 4,485 3,000 71.9 3.1 0.18 33,420

Ratio 1.4 1.2 1.5 1.3 2.3 2.2
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