BhpES 1941

TV IEIA A 2 B gy B e b R AT 970 B DT BLRGE Bl oD B 6

AR

A T

FORHHE R P R dn R PERL R

B E

A BE M T 972 &, BRI TE T NID 20 h Uy AIBRZ N2 S OB FEHIBROFRSND, ZHET
(R OFRIT LE BEOKIIZ BT A 0133 2SN THDL O D, BT AE BEORIIZ DWW TERIFSEHI AR
DTN, MR DAV DRFENEL 2D E, BMELARREFIEEZ T2 EMRIAMLINTWD, ABFZE Tl LR
ERRRT D721, KEM LA EL CTENANTEEESND TR R OAYY A E BRI OV TRFILZ,

RN Z T RERITIL, 0.2%0E AR CARIMELE21T-7-L2 5, NaCl I§IE CTheb B U G B ORI B3 E 0
o7z, 3 BRI LA T 7-30RFCIE, KL ATOFUEL Ll L 90%LL DA VD MG B MMEEES T,

KRB CIET VORI AE T o725, 0.2% NaCl i LB Cicdh BRIz R LT, 2RO 08 FIE, 0.2%
NaCl KL IX AR DAY 2B RN FRE A GETHDHI a2 R LT, FoAAX L XTE LRV LOMIIT A4
URERDMFIET DT ENRINT, SHITIEV VIEARED A LS IFFS DT E0 0, ARMFFERCRIE 0.2% NaCl 2 Hu»
TG LAY, BB x99 & ORGSR LU CRI TE D AlREM 2 RIB LT,

1. %

UTAE, min A B OB R, 18 P B IE S 50T
HAMERNZHY, BARENT 1,330 77 AIZELTND, 18
PER IR &1L, 1B MRS BIROBEBE MK FL72REDZ
ETHY, KERIETEHER (GFR) 23 60 (ml/min) D%, D ELT
EFRSNTVD D, BVER IR X2 O BIEE ICE> Ty
S, HEOYE, BT AL MDA E OFEUHIBR
INLBELTR D FT2 4L 7S IT OV T B T B 3 M
~OEIERDT0, D ETRERERALIELS D,

FRIIRERF L IVEEAL TS, TDOHIY
LERENELS, B AL T ORFELLTEL TV
W, F e, BER, AKPER BLIZ BT AR L IC OV TTiE
WFZE DD LI TET-A 3, U A8 A BOEHEILIC
DN TIHFRED 2SI TR, 22T, RO BT A
GHERZEBLI-TEBIOUKER 2B TS
Z&T, Bl BE O OBERIEIERIZES QOL dfH) k=
LB, KEMZHT /oMl 532281285, T4

SRR D A ARDKPERER R D — B L7257 LM
iz,

— AL, AKEERRD B G O JFURF L 725971 B o B
ITIFARIL SRS, FAZ KIS TS FEET S,
IR, B B7ailin S D BV DB EDIE),
INEG VTG RREZ TR 192 BRI T Thi T 2,

F O WTFHERBE CIFET L0, A4
AR RS AT Lo CHL ST ERE B LA A IRBET
FAELTWDLDONRHLZENRALNER> TS 9, 2D
7= b BLAK A 35 05 DK IBL I, HyatEs L <
BRSSO IRRBICH DIV DA U %
BrETDHZEITE RN, 22T, LT N T LERSeX
L —MERZA TR E AV COKILEZTTHZ LT, Kb
DRBNAA DB LG BRI DL ATRET
WX72VINEE 2 77,



LLEED, ABFZETIE, SRS E RS LT
—RAVRAT NI F R DI VT WG B, FBIOINER
TIVIERRREIZ M TS R B LT,

2. ARAE

2—1. #H
REFROBEHAIAT NI X T O E LY (LA

~ A IR 2 o, BUBHT 4°CT 1 BRfRERL, A

T oL 2R (SAL8-8 4, 7 Ay =, Bt TKG

AN THEELG A EILLT-OBITHE AL,

2—2. BRHKELRICEDTYFDHRER

KIBLIE Chaijan &0 7 EICHEL T o7 0, T72bb,

WHELHITH LT 3 fEEOAGEK GEKMEL), 0.2%H(k
TR LOKIEIR (FEKIEL) , 0.2%7 =2 Fg =R Aok
AR (7 = BEIRL ), BE O EDTA =F Mo LKIAETR
(EDTA ML) ZhNzx TAN—F )L THR#EL-, KFTHNT
15 Sy ERiE L 7o, im0 5 B (H 7 s v H i O
CR22GII, THER- VT 407 AR SR 2 v T
D5y (15,000 x g, 15 min, 2°C) 247\, EIEEBREL
B AT, TR U O K I LR A I
TIRBEDVEZEARATV, 311 - 3EDKIELAIT o7, &
BNZAFOATILEB) DI AR DT=DIZSIHIT 1 BEE O
SYBEL, T0E AFRRL T2,

2—3. W)V LBIVAILL I LEEDRIE

KIBLAZED, TOEHEOAVY LG/ E~DORE, BX
OB VDIV BEH B RIE T EORG %
Tol, DIV LERBBLIONLVL Y LG REIL, AA
B SESNT~=a T VO FEICHELCTERLE 9,
T7bb, Reta iR Lk IC XV FHRL, ICP-OES
(SPS-7800, KR4 H SEANAT 7Y A2 A) & VNS
WratTo7,

2—4. BT L DS

3 EDOKMLEIT->7- T VE Zl AT B L Oy F
— =T, BEAZEHE O T 1B E T>720
B, IEVT LV OB,

HNEVZ LD P Takahashi HO 5 EEICHEL 729, 372
b, TE AL ABEPEEE G 20 5%, )11 3K
Aath) vy, 15 % LT, 2 OB, A4
R K BL PR — 2L, &K EREBIOY
BRI O —AE BH TN 81% B LN 4.8%L70 5L

TR LTz, Z D%, FEIREE 3% (Wiw) (2725 9128 F
U b (EpE PR, F5fk) 22 TEHIZ 15 43
EIBEAT o7, 708, FEIERHIEHRE A 10°CLL R
277,

fEIE#, PUBMZEAE 32 mm, & 30 mm DAT LA
A\ ZFEEL, HEAKFENT 40°C (30 43) + 90°C (30
53), 60°C(30 43) + 90°C (30 43), HLLIZ 90°C (30 43)
D 3 DDEMTIEAL 7=, MEEL DT WALTZT2 61230 57
PLEKHTHAILT,
2—5. MET ILHEDRIE

INES L OMPERIE X R S O I B RE -T2 10, 372
Hb, LA A—%— (FUDOH L4 A—%—, RCT-2002D*
D, RStV ATv7) BLXOKIE T Vv — (HRE 5
mm) & AW TR LA B RBRIZ LV T -T2, fi e L FE
% 1 (mm/sec) IZRREL THEEHIOWT 4 SJIEL, ik
WoREE (N) 2R H L 7=,
2—6. pH DBIE

MEZ LD pH IXEELOFTIEICHEC TRIEL 19,
Tbb, 3L g 2 A4 MK 10 mL EEHITREY
FAY — (R RE®YF A% —, PT 10-35 GT,
KINEMATICA) Z W TREDFA A LT, S5 7RE
A= pH % pH A—%— (51_R pH &, CyberScanp
H700, 7 =2k t) 2 W CTHIEL 7,
2—8. SDS-PAGE

N7 L OHLEE 025 g BRELL, 10 mL @ 2%
SDS-8M J£#-20 mM Tris-HCI (pH 8.8) 3351 200 uL @
2-ANA TN L) — Vv EINZ, #REDH (SEESAW
SHAKER, MODEL BC-700, #kRXx /3142757 M)
T—MBURED UTo, VR Z 5 D4y iR (N & s v )
O RE CR22GH, LTHSA- LT 1o 7 Ak tt) v
T DB (20,000 x g, 10 43, 25°C) L7=Dh, #351
7= Ei%% SDS-PAGE Dkt LT-,

SDS-PAGE i Laemmli &0 LT HEL T To7= 19, &
RUKENZIT TR ORI T 27UV 7 IR 7L (e-PAGEL, 47 /L
MR 5 - 20%, 7 h—RER ) & Ve,

3. IR
3—1. BLQLKELENTYEFDHAIDLEEEIZR
XTE



AR TGHEELE L0 - 3 DKL E{T>727
D& DAY NER EOWERRE Fig. 1IRLZ, W
NOIKIBLIZIE N TSI A E A RIIRREES N, KIBL
DEIEDENNTBEEHIZFE DO FITH BEITKREL o7,
72, KILE 2 [BIH LI 3 BT 72854, TE/KIlLE
BT, HAKIEL, 7 BRI, 3550 EDTA L OV
FTHUZBNTE DI MERZN R IA BICRED T,

R, BRI M b IR R 3R &L, 3 [RIHEKIBL
ZATST= TV DAY 25 A 713 100 (mg/100g dry basis)
FRELRY, 3 BREKILZTT-72484 (2383 + 5.6
mg/100g dry basis) L EEEEL C, 250 LA F ECEIEL T
7oo Fio, ATNTETIEELE OREREHT 5L, 94%LL
EOHIT LN 3 EIOEKMELIZE S TERESNDIEN
BGMNE/ 2T,

3—2. BERRBHKEBELATYEDMET LR REEIZRIE
=8

TEKIEL, JEoKEL, 7= BEilL, 355K EDTA ML
EAT ST AT A OANENT VA ORE R % Fig. 2 1R
720 FAKIELACEY, T TOMBGIFIZB W TARFER
WOIET N RRRIIA B IS m D DI, FRTHEKIEL 2

TR CTOMEAGLM CTIROLIEN TH- T2,

1800

1600 r

1400 r

1200 r

1000 r

800

600

400

AU IE AT i (mg/100g dry basis)

200 r

F72, 40°C + 90°CHNEAD LGS, 7= AL, LY
EDTA ML &L T, MK L TI3mET VI REE DS
TEE AN 1Y gyl
3—3. M LD pH

FE RN R LIRS, RUFZE THRONTINET L D
PHIZW T 6.9 £0.2 THY, KAKILIZLDHB 27
RSN T,

3—4. SDS-PAGE

BAKRBLEAT ST ARG W B L RMEST LD
SDS-PAGE (2855 VB 5y &M DRt R% Fig. 3
\ORLTZ GRSCRERFR T EDTD, —FlORKRLTEZ), K
LD 4y 18 10,000 F2EE OISy 120 /B DR ZE
SN ZED RS, BEAF O RE—& LT,

TGN E T 7225, 40°C + 90°CHNEARFIZ S
JHIA T EEHOL BN, AL BT,
7T PRI L B XN EDTAMG LTI, #ifilsii Tz
ZEBRHLMNEIR ST, — T, 60°C + 90°CHIEL, L
90°CHNEAREIZ IS\ T, K/KIELIE COX RISy 15
AR e 2 IR S e o T,

KI5 LIl e

Fig. 1. KKWELICEAAT N 2 IR Ay 2eF 202 . B %Ly, B iEKiEL, B NaClifiL, 7= %

fitiL, W EDTAAL.



1.8 r

16 r

1.4 r

1.2

I IR AL (N)

06 |

04 |

02 |

0.0

Fig. 2. Z/KWLAZ LD A by 2 15 B INENT L OB i

MW-107 M

200—
100—| S —
—— & &
-—— :
-——
50— -
— w
— e ——
—_— - R =

10— —

Fig. 3. 90°CINEMRF D FIKIE LN LD A vy 2 Z 5 A IEVT )L SDS-PAGE /% —> . M: ZL 08 5y 1R~ —71—, C:
#wELY, 1 TEKIEL, 2: NaCI L, 3: 7= BEARL, 4: EDTA L.



3—5. BLQLKBELERNMBTILDOAILLHOLERE
[TRIFTHE
FREORERADT, 40°CINERED 7 VW PE DA E7A3,

TN MEIFEDNT AT VA F— B i 32 44
DICRDATREMEHEZRS T T=00 12, IV L DAL
L HEEREIL-, Table. 1 [ZRLI-X5I, IiEV L
DIV NER BT BB IO EDTAMELIZE
DB L=, — 77T, JHKILIZEY, MET Lo
TN NG BITIEE L E DI INEV L& B
LC2 {52 nL T,

4.%F &,
4—1. BLRAHKELENREHRADH)VLEFEIC
RIFTEE
AFEFHRAROHIY LEH BEOKNAE BEL, KL

(ZEDWVY LEABIKIE T BRI LT, TOME,

ARG OB VT NER/ BT, KILIZE > TEBEEN,
Z DRI RN AR UK o TRARDZENBIHABINER
-7z,

B HIE, ARFFRICEBWNT, BITLRZ RIS
O D LIFRERL D DIZ /3 FAS AL, 2 < OFFE TliEpER
DOHLODKAVT LEH BOW Y- H%E EHHT LA B
LTS B KBFZRIZIBN T, AILICED K& AU
LDERBEMEELTZZE00, WFROKIFELIZEN TS
WEBERL DTV DA T ISBRBES NI ZEDRIB S LTz,

F7o, WKL &l U CHEKIEL, 7= BRI, 33X
O EDTA WELIZEY K& 72V MG R AR U, £
WAL RTEERNT DA N FA A FEEIREEL L THED
(G CIRIEICH D LB TND O, ABFZETH
KIS A LT R ID LOKEEHR, 7 =2 g =F N D Aok
WRIR, EDTA =N L/KEERR, KIEKDNEIZA A 58]
FEREWEHEZZSND, AT TI, AKWELIR DA ]

FEMRELRBRDIZE, TOREZ2AVT LA R e iR
S, SR 23 b RE 7R IR A R LT-, — T,
EDTA =7 NY LK/ Tk =7 N D LKEE R E
WD TR L —NEER T DDA AL 8 23 e i)/ NSV K
Lz W26 T, KL gL ThY D A0
IR NS o T2,

PLEDFERG, KRR AIZIBWT, Zo 7iEa 0
DAVT DIAF RS I Lo TRRAZ RIEEREAL
72HORKRY%E D, FORREIIIIE T ND LKER
&, KA U BREE N R E VIR A V2 KEG L 235%h S
HICHDIENRBI NI,

4—2. KIBLMNARIEFADMES LR REEICRIZT
£

AHEG A OINEAT VAR REIZKIELIZ XD @b b i,
ZZTC, SDS-PAGE (kD5 /B 5y 1B/ Dt
TToT AR, KLIZEs TRy 72 " VE (5 1 &
10,000 L) D/ ROIHE RIS, KIFLIZE
S TMET VIERRED ) B3 2B & LTI, KREEtES
U RIBOREBLIOIF L O ERS L TNS Y,
AMFFERE RITZNBBE O RL— LTz,

40°C + 90°CNEAEAT T 6, HEKIBL K Cldr =
VR L I KO EDTA WL &l U CA BTV LI
REENED LN, T, AU LT, 7=
AL AEE, X0 EDTA RLECEFCIR RIS
B OIF TV BHBHOZ BRGSO, @E,
40°CHF I DARIRIR CIEVEATHZ & C, TAD | XiEn D,
TN DA ANEAFMENT AT NI F—BIZLHIA
SUBEBEOEARISHEITTSD B, 207w, 40°CHIE
THEAL =512 90°CTINENS 2 5151 — Bk L &
W, A vgtEom Ex HEEL TASRIHEN T
WD,

Table. 1. F/KIHLNZED A by Z FRHRINENVT L DIV N5 A7 & (mg/100g wet basis)

wely KL NaCl fifiL 7T PRIRL EDTA fiL
8.3 16.0 4.8 3.6




FIT, MBI DI N NE A B RELs s
A, JEVEEIL B L OV EDTA ILEENCIE, HKIBLE
BRI T EIR F LR R T, 2,
7T UERSS EDTA OF 5% L —MEAIZE-T, /KIliL
STV DAF L ERERINTHER L, SRR E D
TTONTELDOTHLERBINTZ, LT -T, = FRll
LatBh L OV EDTA LR CIE, L —MERICL->T
ARFEFHNOIN T NEHBEMEIL, A0 3 HH S
TR E T,

—J57C, 60°C + 90°CH LN 90°CHENRETIZ, ZKIfL
R DA R BT VT R L IE OO AH BEBEFR 23 AL D
iz, RERDOGE, HEEEZLAKELIZEST, i
BH ST EDNEKIGLE LR TRV BRI B E S,
AERLLU TV VI REED E O DA LD FIHAL T
2, LasL, AFEBRD SDS-PAGE Dl i, %7K
PRGN AL =S il ta B ST AR E [ T gWAN
m3ote, LTeh3oC, KM UIR O M E D INEVT VR R
REDIEWE, HZL IV E OGRS, A G ICLLES
IZEDHDTII RN EAVRIBE LT,

EEOILT BT~ A H A OZ B K ME S Kl LLZ
Fo T ERLEZEEZHLIL TS O, EhBAMED
ERIE, Zoo g ORI BAER Z5REL, InEL
MR BT HZENALNERS TS B, Tz,
K BUKIEDZAITE L T E DS E D ZEAIT S -
TEIY, EBITAKMUIE DA A BREE DY /R E
AT TOA TR R LTS 10, ARFZE
2R T, HEKIEL 07 U BRI LA &> CTRTER A O
KEBKIEREED, £ ORGSR LU TMEST V) E D )
LR SNz,

5 %

ARFZEIZEY, 0.2% NaCl 2 H WK LIZED, A7
2 Z R R OB O R 7257, A4 FER IO Y
U AR RE TELRRE THHI LIRS, N
ZC, MV Vb ) L7225, 0.2% NaCl 1252
KRR, B g &k i 370 B o 8iE H & LRI
A[RETHD LD IRIBE T,

6. X

1) BABMKT2. (2018). b7 A|ZH-3< CKD 2
FEHTARNT AL 2018, HRIEFAL, O

2) AARBNR <. (2014). 1@VER S Cx 2R gk
IEFEYE 2014, HURPEAE, B

3) Tehergorabi, R., Beamer, S. K., Matak, K. E.,, &
Jaczynski, J. (2012). Salt substitution in surimi

p=gl
S

seafood and its effects on instrumental quality
attributes. LWT-Food Science and Technology, 48,
175-181.

4) Tehergorabi, R., (2012 ) .
Physicochemical changes in surimi with salt substitute.
Food Chemistry, 132, 1281-1286.

5) Zhang, L., Li, Q., Shi, J., Zhu, B., & Luo, Y. (2018).

Changes in chemical interactions and gel properties of

& Jaczynski, J.

heat-induced  surimi gels from silver carp
(Hypophthalmichthys molitrix) fillets during setting
and heating: effects of different washing solutions.
Food Hydrocolloids, 75, 116-124.

6) MEEIAAT. (2010). X2 _OBEOMWERMD, X250
BHOMEIT?. THRMN TERLZ N IEFEBL T 1
b —v ) GRS, B ). £, HOR.
16-25.

7) Chaijan, M., Soottawat, B., Wonnop, V., Cameron, F.
(2004) . Characteristics and gel properties of muscles
from sardine (Sardinella gibbosa) and mackerel
(Rastrelliger kanagurta) caught in Thailand. Food
Research International, 37, 1021-1030.

8) STHBF A B A Bt - AT BUR R BOR R & P =
(2016). HARSRI RN ~=2T /v AARR G
FRYER Sy £ 2015 £ERR (ERT) . B, AU

9) Takahashi, K., Kurose, K., Okazaki, E., & Osako, E.
(2016). Effect of various protease inhibitors on the
heat-induced myofibrillar protein degradation and
gel-forming ability of red tilefish (Branchiostegus
japonicus) meat. LWT-Food Science and Technology,
68, 717-723.

10) EfE A oo, BWOL—, MIRESR 7, Kig— .
(2017) . 7N A VARG LICK DT BT ~ 5 A



Branchiostegus japonicus 7 IINENT /LI R BED &
7. Nippon Suisan Gakkaishi, 83, 777-784.

11) Laemmli, U. K. (1970) .
proteins during the assembly of the head of
bacteriophage T4. Nature, 227, 680-685.

Cleavage of structural

12) Benjakul, S., Visessanguan, W., & Pecharat, S. (2004).

Suwari gel properties as affected by transglutaminase
activator and inhibitors. Food Chemistry, 85, 91-99.

13) BRIAAE'E, EIREE AR, (1974). ViEREEAG T
DF MV LBIOHIT LDOEZELIZREIZONT.
RRF R E2/K PE S IR, 37, 23-28.

14) Park, J. W., Graves, D., Draves, R., & Yongsawatdigui,
J. (2014). Manufacture of surimi: harvest to frozen
brock. In: Park JW (eds). Surimi and Surimi Seafood,
Third Edition. CRC Press, Florida. 56-100.

15) Benjakul, S., Visessanguan, W., Ishizaki, S., & Tanaka,
M. (2001). Differences in gelation characteristics of
natural actomyosin from two species of bigeye

snapper, Priacanthus tayenus and Priacanthus
macracanthus. Journal of Food Science, 66,
1311-1318.

7.8 &

ARFFENT Vb VA = ZARFEH 2019 AR — iR A ZEbF
TR IV TR WEL, ZICEEM O EE R LE
KR



No. 1941

Development of a Novel Technology to Produce Fish Surimi with Low
Potassium Content for a Renal Diet.

Kigen Takahashi
Department of Food Science and Technology, Tokyo University of Marine Science and Technology.

Summary

Patients with severe renal disease need to keep many dietary restrictions, such as sodium and potassium
restrictions.  Although many studies have focused on the reduction of sodium content, there are few studies to
reduce potassium content in foods. It is well known that elevated potassium levels in the blood cause acute heart
failure. In this study, in order to solve the above problems, we investigated the reduction of potassium content in
surimi products, which have been consumed worldwide.

Alaska pollock mince (surimi) was washed using various solutions including 0.2% NaCl, Na-citrate, and
EDTA, respectively. The 0.2% NaCl solution significantly affected on the reduction of the potassium content in
the surimi. A 90% or more decrease in the potassium content was observed in the surimi after three time washing
with 0.2% NaCl as compared to that in the raw sample. In addition, the surimi sample after the 0.2% NaCl
washing exhibited the highest thermal gelation properties among the tested samples.

These results indicated that use of 0.2% NaCl solution can efficiently remove potassium in fish meat. It was
also shown that ionic bonds mainly present between fish meat protein and potassium. Furthermore, thermal
gel-forming ability of the surimi was improved using the 0.2% NaCl washing. This study indicated that the 0.2%

NaCl washing might be useful to produce surimi for a renal diet.



