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INEDT D BEOEHREENRWE ZRE L B UAOITIZLTD BERERTE. ¥R
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By rbicBERL. KOHTEREROPHEZ6. 4~6.61CHEL, hikEERE, HPLCT
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HOHLCN (88:2) o BRI AT ORBHE# BN LFF—RE-3305#AWTHEL.
AHEEFHERETHAN, —TRESHIITTRITLZ.

[ER] BEPOATP. ADP. AMP, IMPO®EEIIT.9 umol/g (2EDELL) T
BN . TORIMPAO 0% EEEDE, £ /¥ (HXR) LeKFYy YTy (Hx) D
SEHEIZ1.4 umol/g TH»o7E. FNEARET AL HXRPH X H7ICEAL. 13H
FICHX DB 0 %% D7z, RIBEMTD EAAELEBSITH X ROERMIEH - o5
HxOERKIZMEXh, 1 3A%LLEN40%THo =, MEHHOEE. AIEWEMYD
ETIEXYVAF FOBA PR HXROHXDEMBD 2> 7, SEFERMTHETI
10 BE» B HX ROBIMMABNE . HX DERIZZPD 72, TNELRWE. WY
By EATE A OBEHENTRATESZEATIDE0~60% IET L =25, &IEEm
TNETHET 5 LBEIPAEDETIZE 2N 272, BREACOEHREBEOER. TNE%
AELEBSRAEENI N BOANEI A - BhH - 20 GETMTEEMDODLDOID R
Mo 7 (p<0.01) o HEFEOBE D RIEFEMODONVEI 72X - WHDOERTRE»> 7= (p<
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DTN EOEDHRREFEPRWEZ L BHUAOBIZ LT D ELEETE, HRODF
FA%BAXT2ZL¥TEEICRS, '

Bof. AZIZHBAEIDEICTARIC. 3%YDBIELZFEMLTTNELDLD | BHITHEK
TBL. FBADOTNETOL > RANEAZOMERE#BMMARTERZLERWAEL
V., EFRARATDEOY YN IEORGEERAEENTMRT AP TERLWIBRE
NN H B,

EZTAMETIR. MAROTDERRIZEI X7 LA F FH (BK%ICBE) OFbEEE
Wik aw b 7574 (HPLC) THIL. BREHSORLICH T 2EERTY VY b -
OEMBREZHFSPIZL. —H. MEALARREAZONEEE (BHEE) 2 EESE (5§
BEREIZE D) 2N NARATYEOHBETOEAHIE T 3E8EORMLAERIZMICE
I sZexARLLE,

1. S E LUBE

1) tHZepR
SHNEEMESMEBRPTHEINRAF X (Sillage japonica ) (15~25g) %4HEHE
EBlzAKizoHEEL., TORDIHIZERICAWE,
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X LFF R, HPLCHFRER LUMO —RRE IO T2 K K DI EE4 B
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HESHOFHEALZZHICBEA L. REARE . AWOASR KB LEPBERT2EBREL.
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WEABERMLETDEOBEIZE., TNEOEEO3I%OEEL4%DILE F—LEZIFEMLT
A58 8T A, 2589 DRI F LT AN LCEA, ERERICANTHERE (45
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TOEIE. e, IDBIEEBO3%OREEFML. TDENR—APRICEBHXT (1
~2400) To%. IDEEFKNT AT, TEZMOKBL., TVEHOREILRLZ L
Si2BH, SEHROTNG (25¢) £ThThAREE (EE3m. H34m) 02 (ZR
AEANTWESIEELE) . 40 0nlDiEAKPT 4 SMMBFEL . AREALZEZHAR
L7,

3. XU VvFFFEELEmOMmEL ER
XY LAF FERUEE L AmOmEEMurata&Sakaguchi Bk 25
LTfio7. B LUBEINE3.02%230ul01 0% @BEFEME LIz, KBFELODH
FATEYFAY—TEBBHRL. 50nlIZERLE, 055 10nl%&Fh—ERy FTERD |
SNEUIN KOHTERHEOPHA#6.4 ~ 8.6 [zdfiBL. 20nlcLE, HUAEE
R0 EE (14,000 rpo, 2053, 4°C) THREL. LEZIURT7 74 MY —THEBL. BEYP
DXV VFF FERUBELEMAHPLCTOBEEE LR, HPLCOZRMFIZRDLIIZL
e 9L :0ODS-80TM (4,0 x 250 b)) B : 0. 1M NaH:POs, —CH3CN
( 98:2,v/v) . %% :0.8 ml/min, BE : 25°C, B4 : UVHEHE (260 n) . ATP,
AMP. IMP. 4/ (HxR) . eRFHUF U (Hx) OFRHF 0.02~1.0mM
BREAEAWTHRERZ O, U—JHEBEP6B{LEWEERL &,

4. BPIEA ZOBMEEORIE
IPARZERETHAML AR (EE3m. X 4m) ORWZEATIPEEE Len, BE3cn
OARAETDHL LA F— (UEH : RE—3305) THEMELZMELR.
MERE; 790V -EE:0.3cm, AY—F: 1.0mu/sec, FEIX4EITNH., T
%KD=,

5. AREAZODBERE

AMEAZOREEMHEZMA D, PRI WA BH, KD 8%, D, HEDH
BizoWT. bBRRBFMETCEGERELIT o 2. NANMT LM NEZDH (20f~5010)
L%, Bt EERZ RGBT TRITLZ,

MR RS LUES

1. BATHEERICES X0 LEF FEOLIL

EHTOAT PIFEEDPIMEL . KDL >BRBTHBENS, ATP>ADP >
AMP-=IMP-»+4 /v (HxXxR) b RFEHF 2 (Hx), LEF-T, INE5DRE
MOBILEAEL . AHORESHEIR TS, UL, B2 DILaWERAR: S8, =8
G EHPLCOAMIIRLEBLN>EDT. #I LRUBEEARI LAER. ODS-80
TMAS L, Bi:0.1M NaH:PO,—~CH:CN (98 : 2,v/v) 2 nwd&. Fig.
HeRET kS, 6HORY LA F FROMMLAWHAMTEE, #LEWDOYF v ay
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0-day I e
= kB &5

13-day ] . .
(+5°C) - A
s r A b g

37-day Y -
(-25C) N A
2 i 5 &: 5

1 HPLC chromatograms of ATP and its breakdown products

in minced fish meat extracts

=399-

Standard: HPLC chromatogram of authentic compounds. Peak 1,

2, 3, 4, S and 6 were ATP, ADP, IMP, Hx, AMP and HxR, respectively.
0-day, 13-day and 37-day: HPLC chromatograms of extrécts of

fresh fish meat, minced fish meat stored for 13 days in

refrigerator and for 37 days in freezer, respectively.

%A bl ATP:7.325 _ ADP:8.882, INP:9.350, Hx:12.219. AMP:16.947. HxR:31.35453 T -
o MBS D BOBE (0-day) , IMPHET, D5 HOLAWLMBTIZS Z0HFEL -,
1 3AEMRETHFE L =29 D5 (13-day, +5°C) TIZIMPH A L. Hx R. Hxp 8
L%z HICHXDWNPEL» > 72, —FH. 37HM-25ClcRELETHE (37-day.

-25°C) T, IMPOEALHXROBIXASNRE, BLAWOL - VEE» 6. BT
BlghogIcEL. ARTHEHBICH S 4EDOX YL TF &5, IMP. HxR. &
UHxBOFILZFig. 2RU3ITELE,
BAADATP., ADP. AMP., IMPO#EIZ7.9 umol/g (2(kMD84%) THY .
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IMP»90 %L
L, HxReE
HxD&Et8IX1. 4
umol/g (R{ED1L6
%) Thotze TNE
IR (+5°C) §5%
X7 LA F NED
BLL. HxR%

Contents of nucleotides ( wmol/g)

Hx 2 &= ICAL

2. BEO~ 7 HHE Days in storage

DOEIZW BP0 T Fig. 2 Changes in contents of nucleotides and related combounds
%ﬁﬂ % 1/21"?' ngg of minced fish meat during storage in refrigerator

o

"""" , ==tm,— ===, —— : Contents of the sum of ATP, ADP, AMP

70 %IzEAL.

HxReHxO&E
B3 0%IZEKAL
Fo—FH. WET~13HMOER
LIZFEE T, Bk 1 3 BRI,
WHERMIDETHXDEIWOO 80 pera
%E LD, RIEFENT DS

and IMP, IMP, HxR, and Hx, respectively. x, e, &:minced fish

meat including nothing, 3% NaCl, and 4% sorbitol, respectively.

HLEIBE. IMPOEAHME "

5. Hx QERIHE L, 380

ZOHR. 1 3ARORIER %w-

MENEDOHXBIZ40%TH» o

o BEEMTNETIRHXRO gm

FVMOTNEEINZVOT, & EPN| e
HEIZEDHXRPSHXADTHE E //
HEDFEZICMEHEIhELER S gzm //

N3, VIVE b—INENORHRIE . élOééﬁ;::t::::::nﬁﬁjﬁﬂ
BIEOFIHRIT LRI TIZ 2N N
SEX. EFENTDEINIEH X o - - p
DERHIMEhE (Fig. 2) Days in storage

Fig. 3 Changes in contents of nucleotides and related
o .
compounds of minced fish meat during storage in freezer

Fig. 3lzmRENs LD,
ThE (RIEEEM. VL -
WAE) AT (-25°C) L7z

The symbols were the same as those in Fig. 2.
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BE. X7 LFFREOFBIEL . STHHIFBELTHEX I LA F FEDHEAIE1 3.5
%T%U\Hx®@MMHtkE&W3ﬁDL#L\ﬁﬁmM1H%TMIMP®ﬁ¢ﬁEL
<. 13HBICIEHBAMDT T %Iz, 3 THEICIZS 4%IA L. TDIHXRIZHEL
TWwh, LL. HXR2HHXADHBRIIZRICMHI NI THEZICH, BEFRNT Y 5IF
WEMIDEOHXBEIN D27, RIEFENTDEOHRBIFETIX. BEEE2D, IM
P»6H X RADSEOEEX N =D, &IEHERNTHETIX. HRMEIBIBEIhT, 77+
SEYUTN (BB ORI WEREhSED., IMPOPSHXRASERLZ MBS 2557
LIMPOEMPARIIZALEZLGNS, ETHEAADES. IMP»SHXRASET
BEEND -V VFFY -LI2LBDD, 73 AT 7Y -EI2kb5D0. SHOFETH S
. MORETIE. BIEICE) IMPOSGEVMGIZIhAZLWIEES HHDT. REHEFER
2BWT. BEFENTNETIMPLSHXRADYBEREESBALELIZE XIS W,
RIZAPDEEDERLENAK —[HDOE{LIZOWTABE (Fig. 4) . HFIHARD

K (%) = HxR+HX X100

ATP+ADP+AMP+IMP+HXxR+Hx

K{EZ15~16Thadh. IDEDRICH > THERL LEMKICIZ3 4. 13BRIC

86 LELHALE. TRISHULYIVE R = IVIEMT DB TIRKEDERPPLMHEENE,
BIRFMIDETIE. KIEDHE
Ky oo, 1301

THKIERS 7T, WIEMTD 5l X
BOMHN6 6 %Ml &k, /
—%. REEROBEE. & i i,
BIEMY D 5% 3 7 HMETER 65}
LTHKEORAIREDTNT [

Boke LBL. BIEEMTD 3

BTid. KIEE&zicEiL. 4351

13H#%24. 27TH#®%4 1. as}
37H#%45k%ko7. KIET

HWT BIRD . AR =

ABLTRAL B, Thid e |
HXROERDVAKTH>7=Z & orss7 Dags in storage 27 37

i2kb, 22T, BIZHXR Fig. 4 Changes in K-values of minced f£ish meat during
P H X OEEERE ST . storage 1in refrigerator and freezer

-==-+ — : minced fish meat was stored in refrigerator

HxREHxPARBOHEIZE
RBHEBEFARNTHE, TOHE

and freezer, respectively. x, e, a: the same as in Fig. 2.
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B HxRIIPTRICEAZBRT Y., ThOLTHEDEL o Oz L. Hxldet &
G EETEORMBET. BEOAEENC Lo . LEDS T, AEENTDHO
Ba. BET AEEREEETIWIREA ST A L tHXRESHALZ L LRFBLRY
LEDND,

2 BAEAZOWEIRIET T ) BEROLE

D BERIC S RAE AT OBEEOEEF ig. bLEIRLE, HBANICAE
BEMU T FRAPE

X10° , — . ; ;
AT ORBIFREIL2 .6 X
10° dyne/cm® THo7% e PR ®
». mEmEnossE 5 [ 7
SERREATOME® 5
Blx1.26x10¢yne 7;_,: z"*
jon LHEEREDDx Y S | wens IR
=4
(BHOZW) FAZT % 1}
Botk, €2T.TDE &
A EEREMTHBLE . ) )
BEIZIEFATEESE o 4!;mys in stor;,ge 10
BilcBEZENMLTAR Fig. 5 Changes in breaking force of boiled minced fish balls
FAZhE- 1=, BiERE after storage of minced fish meat in refrigerator
AT E% 1~ 40 x, ®, A iMinced fish balls made from stored minced fish meat

including nothing, 3% NaCl and 4% sorbitol, respectively.

BET L. RALEAC
OEBREIEZ I/

Xi10® g F '
L. SRR AT OME
D50~60%DEICT
20, MgkiEg—zo  E 9
BCBo%. —%. Al L
AN ETHELES g 2f
Slx. BFR4B®ETR 8
B A OBIESE S 1)
KAUBBRAZACOE &
D130%DEICRY ., . . . .
PIZIEE—EDE%ERL 03 10 Days lnzg'toruge 3

Fig. 6 Changes in breaking force of boiled minced fish balls

Z(Fig. 5),
THEEEREREMT
HBHREBEL2BE. AR

after storage of minced fish meat in freezer

The symbols were the same as those in Fig.
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EFAZOBKEEIZEE 1 ORI TICHTICELI L. HHAAEAZOENS0~60 %0(E
KTHD . BHRIFE—E0EERLE (Fig. 6) .

PLEOHRD S, BRATN S AEBENTHRT 5 L AAZEAZOWEDETT 52,

=7

BIEMLUTEHRT 2 HEQETAIRTEZ LI LMWL NIIR L,
3. ARZEAZOEREEICRIETIDENEOLE

BERANTE>2RAREA
ness)
Bk (taste)
o7 (p<0.01) ,

TDEIC, FAZEES

ZH. BEABMLEWEINRTOE
. B T%~ % (registance to the testh)
. && (texture)
€ZT.
ERIICEBEAFML T,

HEREHE. A2 X (hard-

. M7 (elasticity) | ¥4 (stickiness) .
. BAEM (total evaluation) ICBWITHEERICEL 20 HL
FETDETARANEAZAESZBEICIE. AERBNTEHREL =
1~25MTDMBARLTRAFEATEEL %,

EEMTNELYIME b= LRNT DB THRELTAREAZRES L. HEMMIER 25

I22oh T, THORMEEB &£ HEWEICZ -,

EHOHEEAT. RIEFNT
DNETHELELOED .
DRNEIERLE L (
p<0.01) . BIBFEMTDEH
FWE LB FIRm
THHICHRETOEET
FWERETH > 720 R,
X WIRx . #BAOOD
HERBRATE> ZARN
FAZIIHERT, < %M
PEERPo R, FhICH
L. E8. 2. BEFE
DOEE. BWEHMIRL 2
WKOhTETLAN., &
EENTDETHRLER
.7, 1 0Bk
FH. BAFMTHEREIC (
p<0.01) . 7THRICEKT
BHEIZ (p<0.05) LnE
flichz(Fig. 7).,
L72h> T, BhesFliDmE
mebH, THHICRBEE
MUTHRET I LaENSE

W4 BR%ICIZ. pRX BT B

=2 -1 0 o1 42-2 -1 0 o1 922 -1 O o 92-2 -1 O o) ¢2-2 -1 0 of o2

. o KK &
1 v 1
- o LS 1\%"
% K K
A L}
3 -,

-= =3 -boCl
o) 1 4 7

Xi=/$NeCl @148eCl atoHeCLSOr
%0 (Days)
3. Elasticity 4, Stickiness

7. Total evoluation

1 Hardness
5. Taste -

2. Registance to the teeth
6. Texture

Fig. 7 Changes in sensory evaluation of boiled minced fish

balls after storage of minced fish meat in refrigerator

*, %**%; Significant by two dimensional analysis of variance,

PL0.05 and PC0.01, respectively.

-2 =1 0 4+l +2-2 -1 O s $2-2 -1 O o1 ¢2-2 -1 0 1 22-2 -1 © 1 o2

Wk ok X H .
) " o 4
[ A e (1] v L] \ **
2 ¢ \ .o d " o 64 kX, ': 3 ;
[}
U2~ B S b« f
N ’ 1 [ AX) B
AN [’ xx M /* 4y [ Y "
4 v L - 43 ¥
\ \ \ \[ i [ n\ »
5 ; = ; 4 45 3
. 0 Ve AR iy 82
4 0 H( ¥ Y X 4] "X
é D--—v«—-—‘-—\? '—‘*—"k L  d +
s
, e 4 Dl s ]
===1~NaCl ni~/+NeCl @3+NeCl 23+NeClL® Sef
o] 3 0 24 37 (Doys)
1, Hardness 2. Ragistance to ihe teeth 3. Elasticlty 4, Stickiness
5, Taste 6. Texturs 7. Total evaluation
Fig. 8 Changes in sensory evaluation of boiled minced fish

balls after storage of minced fish meat in freezer
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BXh5z LasRahk,
TNEEBAEET 5L RPEATORKEMZD LI >HILL AN, 37 HMERLTH
PEPIEBEETH> ., AEFNTNETE. 2 4 AMKERED. T TOHEREES
THELD W EEEIATEN . AEKENT D SOTE (00L5) kD Ed-F~, T
b BEE ETER. BEFETIX 1 %ORMET. BH DTS5 YOBRETERIC
BIEFEMT VSN LWL FHESRE, 3THRTS, BTFL. WHE 1 $ORRETAER
MTDEH BN RN, STIZEL T, e HE R Y DR AT b AEENT ) 5
LIEMT D SOMIZEREZRRD 6 hato ki, FATIE. AEENTHEOEVETS
WIHECH > 72, BRIEFEMINEBTHETSL. IMPHHXRIZABL. TOERMVALN
ELETTICRNAEY, LIROERIZIMPHHEXRIZERLTY. BEEMEDOSHKOIEH
ICIEEALRELZWILETKELE, $72. COERRINIINGHEEOH X RAGKAOIC
EATORREEBL M0 L EFBLEM S,

S{EORE

FRARAATHDEHICRIEZFEMUCHE T L. HXROPH6HXADOTHRHBMEI XN 32 s
bhrol, TORKIZ. FARICKENZRRD. tHOARTHETLHBIZVWIBZZ 2D
DERMONICTBED. HMOBEEFE>TIDBHERICES XTI LI F FHEOEILA AR, B
BOFEMHREMZLELH S,

HXRPOHXADODBEEMBET 5BRIZTY VX7 L FF FRARY 55—+ (EC 2.4.2.1)
THHEDT, CORRFEHICHTI2REOPELANR, BEVEELHESTI200. KiFat¢
EONEREDIIL., EOANZZLEBRAT ZLENH 5,
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1O XPMF. vESF. B)IRET. cHEE, \HEAOT: SEEXFAERLE,. 33,
47~54(1987)

2.%0 ®: TARIUNVEOHE —(b#HErAaSEE-1 (LAXSERE)
pP195~208 (1984)

3.J.W.Park, T.C.Lanier, and D.P.Green: J.
Food Sci., 53, 1~3 (1988)

4. M. Murata, and M. Sakaguchi: J. Food Sci.,
51,.321~326 (1986)

5. BMfnF. &®&%k: HAKE, 50, 889~892 (1984)

—404-


SSRF020
スタンプ


Suppressive effect of sodium chloride on the deterioration of

minced fish meat during storage

Kazuko Oba and Takako Nakagaki

(Faculty of Home Economics, Nagoya Women’s University)

summary

Content of total nucleotide such as ATP, ADP, AMP and IMP of fresh meat of Silago
japonica was 7.9 umol/g and IMP accounted for more than 90% of the total nucleotide.
Content of inosine (HxR) and hypoxanthine (Hx) of the fresh meat was low, 1.4 umol/
g. During storage of minced fish meat without NaCl in refrigerator (+5°C), content
of the nucleotides decreased and those of HXR and Hx increased, after 13-day storage

Hx accounted for 90% of the total nucleotide and related compounds. When minced
fish meat with NaCl was stored in the same condition, formation of Hx was suppressed
that is, after 13-day storage Hx accounted for 40%. In the case of frozen storage
of minced fish meat, formation of Hx was also suppressed by adding NaCl before stor-
age, although formation of HxR was accelarated. Breaking force of boiled minced
meat ball made from storage minced fish meat was decreased by 50 - 60% of that made
from fresh fish meat. The decrease of breaking force during storage was suppressed

by adding NaCl to the fresh minced meat before storage. Sensory evaluation of the
boiled minced meat ball was decreased during storage in both refrigerator and

freezer. The decrease was suppressed by adding NaCl before storage.
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