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Development of Food Products Using High-Pressure Induced Transformation (Hi-pit)
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In recent years, significant progress has been made in research into applications of the high-pressure treatment method.
This is because it has been demonstrated that the effects of high-pressure treatment can induce additionally new phe-
nomena when used in combination with other physical, biological, biochemical effects. Incrementation or extraction of
food composition and selective inactivation of microbe by using the difference of pressure tolerance are enumerated
in the concrete example. Therefore, food products using high-pressure induced transformation (Hi-pit) will contribute

to various food industries such as the medical treatment, health food, brewing, fermented food, and food service indus-

try.

[food production, high-pressure induced transformation (Hi-pit)]
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Contents of GABA and glutamic acid in brown rice products.

(mg/100 g brown rice on dry basis)

GABA Glutamic acid
Control (Rice milled to 99% yield) 6.0 £ 029 212 £ 0.39
Product A (Commercially available normal brown rice) 82 * 0.25 113 £ 0.64
Product B (Pre-germinated brown rice) 11.8 = 0.58 6.9 *= 045
Product C (Pre-germinated brown rice) 6.9 = 051 72 * 035
GABA-increased brown rice (Our product) 21.0 £ 0.39 73 = 028
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Fig. 1. Changes in relative amount of AsA in avocado pear.
<, control; M, high-pressure treatment at 50 MPa for 5 min;
/\, 700 MPa for 5 min.
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Table 2. The optimum condition for increase useful components of food. Temperature and time shows the conditions when leav-

ing it sitting after high-pressure treatment.

Food Substrate Active principle P(r;[s;t;e Te(rél;esriitslire Time
Brown rice Glutamic acid GABA 200 25 18 hours
Potato Glucose Vitamin C (AsA) 100 10 9 days
Avocado Glucose Vitamin C (AsA) 700 10 2 days
Garlic Alliin Allicin 600 10 9 days
Soy bean Protein Peptide 400 40 8 hours
Kelp Protein Amino acid 50 4 2 hours
Shiitake Ribonucleic acid Nucleic acid 100 60 24 hours
Tomato Isopentenyl diphosphate Lycopene 400 20-25 24 hours

I O FHE & B Vol. 18, No. 2 (2008)



142

RAE LI EEZ SN S, F 72 600 MPa DLEE T
TVA VOBV EMAENBST ) Y EMNSE 5
TEMTEN, 2O ELD, 600 MPa DIFESTIZL -
TCS VT —EREAIICEMEL T 2 Al gaPER
R 7140

KEiE, RERSITENCEENTH D, b
TREDPSREL BN LAERNELSFHA LTS,
KEDHEHES DV ESDELTEHEN TS KU
RT7F N, MFaLr zxso—IVEFEM15] i
E EFHIHIER6] 7 2 K OREiEE DI &
M EN T B,

BiE LA KUICEBKS EEFAREGL, £0
BWE T TRUONIERER N  REf £ 31T T
F N ORI A2 RIE Uik R, 400 MPa @ &/
UER A U7 BRICIREKIZBWTR T F R LB
Me 23 EMBWSMER 5T, IEITE D KURET
OIS D FIENE U, KRR & EE B2
Led b, 7oy gamnsgEshicbo s
FEZoNb,

FHRLEAREESYD, ChEFCEINaR
DA RS> B8 I B9 5 I 4 % Table 2 1Z/R L
oo ARIESPENEGHAL TS EMIZK » T
WENMNRIEZ ZENPAER ST, ThEe Tl
L, HiLdi sl EMTEs LI NIERY DR
B, mHSHESIh 5,

3. Hi-pit #F|H LB &ER DL

ANICEEAR AT Z & THENBER S Z b,
BAES O MBERENE S STEEICERIh S Z &
EZFHLT, &b SR ARG ORI Eile,
FRIAERDEWOBL Z MG IBH SN T
Wb,

AERSOFRM LA E LT, KROKT LIV
BB By KD T LIVE UEIZON T, F
RIS s h, EEEY VRV BETH BT
VT IV ROGZa T RO sfE 14, 155,
16kDa @ % > /3278 (1 BI/VAEKMEWms) A
ERTHZ I EnFLOLNTED, ESITHFE
16kDa D% v 37 Hiz20 T, Fk1gicLT

039mg FEEAENTVA I L RENTHB[17]0

PERDIET LIV AL Fiko—> & LT, EHiE
Wiz kB EME s Vo R R B B D, ME
WILDKEAKE Z D F FHFKICIRIET 5721 T,
KIS 205, IR &2 5T

R JI O FE & B Vol. 18, No. 2 (2008)

LES, 207, mFELEIC XD KK D HULER~
OHHIRD IR AERLIT L, T LIVY v ORI ~D
PeihZ2 A7, ZOHFETHRIGET VIVY v REM
W, FORMMEERE Ui, L, o HiZ
MBS E I X 25K & > TEML, HiEE
NI K0, RIRENEALT 5 alfElED H 5 D T,
IRERTT D AKBLIZ DN TN AT - 720

BT LIVs v RkERPEL, Matsuda S[17] O Jik
i - T, KDy X0 BEZNZTNO WSS
T U7, REK &g U T, HEnTErEy
VR DM G 95% A E Tz, Fig. 2 1<
RAST Inhibition 12 &K 0, MEHHMICEAFL T
W B RFUF ORI E KT LIV F —BEO I %
WTHIE Lk RE/RT, 22T, Bl Rty
DIREARL, HEMOMFIR L 1IgE bk & SB35
KPR EALTIENTE S, HFHlOKTIRE,
10 %, 100 {5 &AM AERTREAE TS ETHL
&, RS ZIEOED Lic, 22T, Wikl
1o TORWET LIVA kil g o MR,
10,000 AR U 72 RBR OMIHIR L 0 KL 75 -
T3, TRbLBIET LISV kofiF i, %W
DD 1 JiD 1Y TIRIK L T B 2 Enbnsd,

ZOET LIVA U RIES I & B ERER[18]
® CAST #EAE MWK T LIV F—KkoiEli[19], 7
7 v—RELTOHMAMR, —HEHEREEHWR
FEAM21], ESICRIET VLV F—KOEBHRIZL S 0

80
70
60
50
40

30

Inhibition (%)

20

10

10" 10° 10? 10" 1
Dilution rate
Fig. 2. RAST-inhibition of rice proteins based on their dilu-

tion rates. @, non-treated rice (control); O, allergen-reduced
rice by high-pressure treatment at 300 MPa for 10 min.
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Table 3. Comparison of useful nutrient contents in hakkoku koji miso and rice koji miso product (thin-colored).

Content/ Free amino acid Dietary fiber Calcium Iron Thiamin SOD
100 g miso (mg) (mg) (mg) (mg) (mg) )
Rice koji miso 3165 2600 47.5 24 0.08 15000
Hakkoku koji miso 4485 3000 71.9 3.1 0.18 33420
Ratio 14 1.2 1.5 1.3 2.3 2.2
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Table 4. Food manufacture utilizing Hi-Pit.

Induced phenomenon by high-pressure

Tissue breakdown

Inactivation and denaturation

Extraction

Removal of food allergen

Enzyme reaction

Biosyntheses and biological
breakdown of nutrient in food

Fermentation

New fermentation food

Fermentation after
selective inactivation

Other physical energy

Using with electric field
sterilization together
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