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Influence of leaching process on the properties of
lizardfish surimi

Hideto FUKUSHIMA ', Shinya KUROKAWA, Shou ISHIGAMI', Tomoyo KUWATA',
Haruna YAMAUCHI', and Yutaka FUKUDA!

Lizardfish meat is popular as the material of surimi based products, due to its high gel forming
ability, white color, and good flavor. However, lizardfish meat yields formaldehyde (FA), which
strongly attaches and denatures the surimi protein, even in the frozen temperature at -20°C.
Thus, it is difficult to store the lizardfish surimi for a long time. Trimethylamine oxide (TMAO)
is the precursor substance of FA, and soluble in water. If TMAO was removed by washing
before change to FA, the surimi probably can be kept for a long time. In this study, the effect
of leaching on the quality of lizardfish surimi was investigated. In the case of the fresh meat
whose K value was 14 %, almost all TMAO was removed by twice leaching and its gel strength
kept high for 40 days. On the other hand, the slightly low fresh meat whose K value was 29 %,
remained FA after twice leaching and its gel strength decreased during frozen storage. These

results suggested that the lizardfish frozen surimi having high gel forming ability would be

prepared from fresh lizardfish meat by processing of fully leaching.

Key words : Lizard fish, Frozen surimi, Leaching, Thermal gel formation.
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MALSEE, K30 PHBEZRHUABL 2, ZO#BE
Z2[FEVIKRL 7z, AL 10N KOH &k & IN KOH i
ZHWTpH % 6.3-6.4 IZFRAEEL 7214, Z&¥/KEHWT 50
ml IZER UK E U7z,

ATP BB L EYIDRIE

rREOHMHEW®E Y > T 1 )4 — (sartorius 1
L 0.45 um) TA 1%, 71T L (GL Sciences £ % Inertsil
ODS-4, H T LY A X5 uma6 X 150 mm) Z2FH L T
HPLC(HITACHI #:%! L-7100 BI7R > 7, L-7610 B 5 1 v
. L7200 B4 — b > TS0 L7300 AT LA —T 2
L-7400 % UV B HER. D-7500 B 7 O~ k57— & QLIRS E )
ZHV, FE% 1.0 mUmin, 1T AR 35°C, FEAR 10 ul
M & 260 nm DEMETHHT L. F/, BEMHIZIZ 0.2
mol FUTFILY I >EH 0.07 mol U > EEREEIR (1% 7t
FZRMUNER) ZHALZ,

K 13 ATP B (b & 4. § 7255 ATP. ADP. AMP,
IMP, HxR(T / > ). HX(N\A RFH>F > ) DEEE
K9 % HxR & Hx DHEHROFIENSEIM Uz,
TUBDHA

TV RE D, EBRUHNEEREL. WAKTIE
PENOMSENZE VTR Lz, ki, 0—7—XNRA
M (i SRR BUEFT L 94NF-2DX-74) THRAIL, I — b
F 3w /{— (NIPPON CAREER #:# GM-DX) {2 T/, .
il EabrE Lz, —H3EELEELTHL, RO D
HELHITHI0BER2OMAKZENA, 3 0 HHEET 5K
ML 20, 20BN LN TR PiIkEf o572, 2D

KU TR 2 FfT o 7o KWL EE, EOBUKE TR E
PINEORREE (KK 80%) ETHIARZITo/, HELED
L OPUKHICHERD 4% A7 O—RA, 4%V )LE b—))
BLL03% EAYU CEEEMATA L Ny — (fH
SCHERR BUPEFT 8L AP40AW) TE<EAL. T 0 HZH#HRL
o TOHFF v IR IUEZL 2Ny ZITARNHEIE
WL, 20 BR U -50°C TSGR L 72,
EREMEEREE D DT AE RO

FRFEVEHIEL R/ T D TMAO 3B K U FA D JE T3 Al
> TIT o e 2. 7ab, MREMEMEONE I ENE
=3 TITW, ZOVfl &KL L 72,

SDS-PAGE

T OB 0.2g ZHEFEL SMIRFE. 2%SDS. 2% A A7 b+
I 4 /) —)L %53 20 mMTris-HCI #% &% (pH 8.0) 3.75 ml
ZINAL 2 7R L Iz, BRR, 20 KLl L 25~30C T
RED IRBDOEMU Iz, EM%. B E 200 1l B
0. 5%SDS. 5% A)NHTRILY J—)b, 50% 7 J+tO—
V2 EE 50 mMTris-HC #8250 ul A 1 7RI ZH L
C SDS-PAGE f&ft & L 7z,

SDS-PAGE & # ¥ 12 1€ W\ 19, 0.1% SDS & & 0 10%
RUTZVUNTIRIZATTITFINEMAWE, BRI
Bk TIVE30% ALY S —)b. 10% B %2 & D 0.1%
Coomasie Brilliant Blue(CBB)G-250 T %+ 4 L., % O 14,
30% A% /=)L, 10% Bl &2 5 DR CHEL 72, 2
FEY—H—I13IF T > EHH (227kDa). B -galactosidase
(116kDa). phospholyrase b (97.2kDa). BSA (66.4kDa).
glutamate dehydrogenase (55.6kDa). ovalbumin (45kDa).
glyceraldehydes-3-phosphate dehydrogenase (35.7kDa).
preastained carbonic anhydrase II (35kDa). carbonic anhydrase
(29kDa). soy bean trypsin inhibitor (20.1kDa). lysozyme
(14.3kDa). aprotinin (6.5kDa) % % 3> XL-Ladder Broad ( 7
O T2 248 &2 iz,

INET )L DER S

20 BE U -50C THAHTR L TWzmE S 0 & & mik
JE T —Be U TRRmtE. T TR < BRI U B 22 e i
#% (Stephan #:#.  UMC 5 electronic) %z f V> T 1,800 rpm T
2R D 217072, FBOE, I 0 H DK 80% 1T
25 E DTk U, 1,500 rpm C 147, & 512 1,800 rpm
TI1RERELKETL 21757 KEFURITHLT
2.5% D NaCl Z i A, 1,800 rpm C 2 43 f#. 3,000 rpm T 4
SR LR D 217> 2. BV K ZIE 35 mm O —
T Fa—T (7 UNFRE)ICTE L, 30°CT 60 41 fH
DA NEAIT 85°C T 30 S MIANFAZ T, TV 2



IVTDHONE

FAELL 72,
B R ED R E

ES 25 mm ITY 0 7= )VIZD &, EE S mm O
BKIETI 2 Yvy =20 ML F A—%— (YAMADEN

#1: % RHEONER I CREEP METER RE2-33005S) THf L jA
Ak (A ERE 1 mm/s) 270, BEEERE (N) B & Ok
Wi A2 (%) ZHIE L7z,

KL ICK D FA BE(LEHDZE L

AW TR, HEORLDZ T TV NEHWTKIEL D
MRERF L. TYRIZHEER 2 HEODD EZDH3
AMWKRELZS DR W, TNTd D HFHERED
KA 14%( 08 2 H% ) & KB 29%(HER 5 Hi%) TH -
7o

e D RIR2 T WZEKIEL L 72RO FA BE{L & D

Table 1 The amount of TMAO, TMA and FA from the
lizardfish minced meat before and after
twice leaching

TMAO TMA FA
(umol/g) (umol/g) (umol/g)
No leaching 26 0.54 13
K value 14% . . ~
Twice leaching 0.8 0.15 0.12
K value 29% No leaching 20 1.5 44
Twice leaching 08 0.2 0.5
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Fig. 1 Changes in the amount of TMAO for 60 and 120 days
in lizardfish surimi showing 14% (A) and 29% (B) of
K value, respectively. Symbols show each surimi as
follows. Full circle: surimi without leaching in the
storage at -20°C, full triangle: surimi without leaching
in the storage at -50°C, open circle: surimi with twice
leaching was stored at -20°C, open triangle: surimi with
twice leachingin the storage at -50°C.
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TMAO 1 12 umol/g 173> U 7243, -50°CHyjik Cl3dsiA 135k
ERR® 5N oz (Fig1A)e K1 29% OEMIL 30 &b
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» U7z (Fig.1B),
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Fig.2 Changes in the amount of FA for 60 and 120 days in
lizardfish surimi showing 14% (A) and 29% (B) of
K value, respectively. Symbols show each surimi as
follows. Full circle: surimi without leaching in the
storage at -20°C, full triangle: surimi without leaching in
the storage at -50°C, open circle: surimi with twice
leaching was stored at -20°C, open triangle: surimi with
twice leaching in the storage at -50°C.
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Fig.3 SDS-PAGE patterns of surimi showing 14% of K value
without leaching in the storage at -20 (A) and -50°C (B)
using 10% polyacrylamide slab gels. Lane M shows
molecular weight markers and the numbers above lane
show the stored days. Abbreviations: M, molecular
weight marker; MYH, myosin heavy chain. Arrowhead
indicates dimer or polymer of MYH.
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Fig. 4 Change in breaking strength of thermal gel prepared
from lizerdfish surimi with twice leaching after
preparation, stored for 20, 40 days at -20(A) and -50°C
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