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Effect of High Pressure Treatment on the
Textural Properties of Sea Foods and Gel
Produced from Alaska Pollack Surimi Paste

Masashi Asaka, Ritsuko Nakanishi,
Keiko Murai and Yoshio Aoyama

The effect of high pressure treatment on the textural properties of sea foods and gel
produced from Alaska pollack surimi paste was examined.

The breaking strength of tested meats was increased by pressurization and heating.
The prawn meat heated in salt solution was harder than that heated in deionized
water. On the other hand the reverse phenomenon was observed by pressurization.
The other meats heated in salt solution were softer than that heated in deionized
water, whereas the reverse phenomenon was observed by pressurization.

The jelly strength of pressure-induced gel from Alaska pollack surimi paste was
larger than that of heat-induced gel. All gels softened by thermal sterilization.
However, pressurization was effective to improve the textural properties of the thermal
sterilized gels produced from Alaska pollack surimi. Especially, the pressurization at
400 MPa was the most favorable condition.

Key wprds : pressurization, heating, thermal sterilization, texture, gel, surimi, Alaska
pollack, sea foods, yellowfin tuna, cuttlefish, octopus, prawn

Awfa, FIrOCRBINIHEYHESIE, REOGHANCRR TSSO S 5.
MoESE, PEBECEERENS THAEER2 v 2 (F-725 v, 14+vv) »if
bF bV L lOEOFRMTHEMR LAERERZERTAIZ Lk niE 8 (L TN
DRV E) BEETHSY.

He K EFRUMBE IR TV, LMV IIBECIVEEORNHEAT IS, E
L<?Y, gHETRELALBESh T, BER, VA rRBELLLTSRF 2 /BHBES
TANHRENTED, ZOPHHIBELNEDLNTVEH, ZDTFIRAF v+ —3+2Tho.

FIAF+ -2, RBICBLVLTEHELIBEDO—THH, MBARLOMONBEZ L HELTS.
D, MTABCHES RAEHOFIAF+—DELZIREL, FETHILEHLETHS.

FY RS HREEABETLEBT A 2 & 519144 Bridgman K & > CIIE CHEME TV 52
B, COEEOHEEPASMTIEFATAZ EXNKDILEI VBB AN TR BHRUCEDD
HE #EY AR TFhEeHdTrZEORENBNEATE L. RBVVCELTE, 7



70

JPIAVVEBELETEESAELY, MEABEMRAT L ETNBAABOLTHELL
FREDEY —BRENAKELLLBIET BBEEATVA. L L, VIV IRBRISZEAY
ADFIAF+—ETFT? Ol ZOBE2FIAT 2RAIBEFEI LTV L.

AETIE, BNEOUVFERAYr Y IXITNESADT I AF + — LT HREABRDEE
PEAX, LA ERRASORSNECEATAII LR L.

£ R 5 &

1. % #

RV XTELEETOE (75 RAHE, SHSA) =LV AF L. LoLfElH
BBV, BRE, 2 IvEBE—F VYA, A yvBRESENMAZAVE. 77 A
F o VA (FYVFo Ly /JEVOH/ RV 7oL y) vt ivsds (PET/ 7H
1B/ RV T LY) AREBEEERLIIAFLLE.

2. RASFILOBESZ
—25CTCHRELTVEAETH S —BABRBECHEE L THHEE, =y r—BBHIHK
ANM36OTH (HEFY) T 4 vTHAKOIMEREFESFRHLV- L L. z0E AES
2.0%, INEIVEE—F MY 9 L%0.25%, 1/ VEER0.05%FML, 3040V LR,
B, B (ERden, BE1.5emEFAi3.0cm) THRAL, L b b8y Ficiis, HZE
TELL.

3. AAYIY oML MERRE®

FaAEzSO, BEVIATALH, #2, TEEHlmX1.5cmX2 D)) B LI, 77 A
F o VREBEBRCHED, (A VERKELIIBREAEMEITE—bry—n L. ZhHDH
BHO—ERITMBALEE (100TC, 107 #KkA Ll 4, —#izmEMNE (400Mpa, 20T,
104716 Li-.

4. AR ILONER, NMESSIUREAE

1) BB

A LR, 100CORRFTCHURES TR EHECMAL, TomksLL, Ea
1.5cmDEBHE O FIMBNE L. ZoHs, FLRERSSTTH-. BEE23.0mDHAR
I3SEMBAE L. Z0BE, PLRERSTTTH 1.

2) MEMNRFE

HERBRELE MFP-7000 (= HTE) »AV, EE1.5cmDFEFEHLI400Mpa, 20T, 104/
WP L. —J5, B &3.0cm®F¥HI100,200, 300, 400, 500, 600 Mpa D&EFHT20T, 107
FUARE L7, NEBEEEEL LLINETHFCOHSTTREL L.

3) EABEAE

BEx1.5mDFH2120C, 18FEMABELL (F.7.3). —F, B 3.0 ad#xE$H1120T,
285 THImBBE L (F.7.3).

5. FYRF v —FlE
1) YInBOF 7 RF 4+ —
VA A —42— NRM-2002] (RETHE) CEE3moAREO7 ¥ 7 2—-%2f0, AHE*»HEE



71

2em/ B TLERASE, BEISHERNELL.

2) H¥ArDF I AF ¥ —

(1) #FwodEReE RE2EFEX5micPliL, 220 BEL, Y HOBMORBRET, A
DEHKRERLL, B:OUEhZELS, Ciifhbd, D:FTh T2 BT 504 BT
fifi Lz,

(2) #ERE LA A—#— NRM-2002] (REITH) CERS5mOERDOT # 7 2 — %17,
A (BX3.0cemEiidl.5cm) 2FE 2/ S TLRSE, BT 52 TOBARE L YL
AEBEL. Y -HBE (BEHICHOE, B m-g) 2RO

6. KK LUIEBFOATE

1) x4

e ek FAEKDE (5o b)) 2HVGAEL L.

2) &y

AE5.0g #MTIE, 14 VvIHRKC 1 BEBRL, SONEEE L. ZOLBROESBE
2SO SAT-2A CRIERETH) TRAEL L.

® 2
1. BNEOYYROT I AF v —(CxT2MESNBNEBEOLE

BNEOUYHEEMEL S UMBAB LI EEDT 7 RAF +—DOF{L% Table 1 1ZiR3. AH
DEWIE iz e, BEAKPTINEAR L= 94 h%2BE, MESIONMBALET 2
ZETKEL T

BRI DR T 3R LI VUAEKOEEL L L, T VRIREKPTCINEARET S EKFTA
BLALDIHYBEWCHBRKELL LY, MBABTENELS k-, F1r¥<Fo, Y
A%, 22z BoEREELRLIL.

ThbOLAPCOMEMBEOERILNIZZ ED88g - cnh B A TF L7 ¥ 2D506g-cmht
B/ANTHY, NMBABETRE N IS0 2 aD820 gD BATE Y T 71 D547 g-cmHt
BINTh-1. —F, BEKPTCOMELBEOBEICNIE T EDI02g enMBRATENE<
ZaD4llgecndR/PTH Y, MBABEOLThIF  F< /st 2adDi1254g - aiRATHY,
T ED490 g cmH /M TH - 7.

Table 1. Effect of pressurization and heating on breaking strength of

sea foods.
(Breaking strength : g)
Meats Yellowfin tuna Cuttlefish Octopus Prawn
Raw 122 445 609 325
Heated in water 829 547 829 811
Heated in salt solution 1254 560 1254 490
Pressurized in water 506 592 801 868

Pressurized in salt solution 411 443 707 1062
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Fig. 1 Effect of pressurization and heating on jelly strength of gels produced

from Alaska pollack surimi paste.

Symbols, ¢: gel stored at 5 T until measurement, h: gel heated at
100 T for 9 min (temperature of the central part was 88 C), p: gel
pressurized at 400 MPa and 20 T for 10 min, p+h: gel pressurized at 400
MPa and 20 C for 10 min and then heated at 100 T for 9 min (temperature
of the central part was 88 C).

Breaking strength (g} and compressed distance (cm) were measured
with a globular plunger (diameter: 5 mm) until breaking the gel. Jelly
strength (gecm) of gel is a product of the breaking strength and the
distance. Values represent mean = standard deviation of ten data.
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Effect of thermal sterilization on jelly strength of gels produced from

Alaska pollack surimi paste.

The gels stated in fig. 1 were sterilized at 120 C for 18 min (Fo value
was 7.3).

Analytical method is shown in Fig. 1.
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Effect of pressure on jelly strength of sterilized gels.

Symbols, c¢: gel! stored at 5 T until sterilization, h: gel heated at 100
T for 13 min (temperature of the central part was 87 C), p1: gel
pressurized at 100 MPa and 20 T for 10 min, p2 : gel pressurized at 200
MPa and 20 C for 10 min, p3: gel pressurized at 300 MPa and 20 C for
10 min, p4 : gel pressurized at 400 MPa and 20 C for 10 min, p5: gel
pressurized at 500 MPa and 20 C for 10 min, p6: gel pressurized at 600
MPa and 20 T for 10 min. These samples were sterilized at 120 T for 28
min (Fo value was 7.3).

Analytical method is shown in Fig. 1. Values represent mecan *
standard deviation of five data.
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