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Summary

In Korea, fish culture was started in 1930's and cultured fish species and
production amount has been increased on continuous development of
aquaculture technology. Cultured fish was marketed in living state in our
country. The circulation of fresh sliced raw fish will be bring about
continuous consumption of accumulated cultured fish and settlement of
problems such as high price of sliced raw fish and Vibrio septicemia
according to consumption of living fish.

In Korea, texture is particularly important factor which determines the
quality of sliced raw fish "saengseonhoe”, as like a sashimi in Japan.
However, most people in Korea enjoy eating raw fish meat just after
death, differently from in Japan. It has generally been accepted that the
texture of fish muscle is tough in rigor state and is affected by various
handling condition

For the purpose of consumption as fresh sliced raw fish, the optimal
processing conditions and shelf-life of fresh sliced raw fish by fish species
should be established. After A living fish was transported to manufacture,
fish was death by spiking at the head instantly, and bleeding was done. After
washing, Fillet was separated from the body. And then deskinning and
dewatering were done without washing in ice water. Finally, Molding and
packing were accomplished. These continuous works should be done under
controlled temperature and atmosphere.

The breaking strength of tested indices such as ATP, IMP and
breaking strength represented the quality of fresh sliced raw fish. From
the results of breaking strength in muscle, the shelf-life of fresh sliced
fish from spotted seabass, common grey mullet and yellow taill was
estimated until 7.5h, while olive flounder, red seabream, Korean rockfish

and tilapia was estimated 10h. So, the fresh sliced raw fish was



consumpted within 10h after processing, but exist a slightly difference by
fish species.

Food safety in fresh sliced raw fish was a very important. So, the
processing of fresh sliced raw fish in processing plant was prevention of
the contamination based on HACCP plan, and fresh sliced raw fish was
circulated in chilling temperature. HACCP plan developed may be
acceptable to fresh sliced raw fish processing.

Fish species between domestic and abroad was able to identify by
SDS-PAG electrophoresis in sarcoplasmic protein. IEF electrophoresis by

multiphor system was more effective in identification of fish species than

by IPGphor.
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of wel 57 o]gs REESIA He=dH, oA 25T TP 24
Ca’’¢l ¥%x4%& 7143l 9ol (Ebashi and Endo, 1968), 417
cxA e FLxE Fatel Ca’s AEY

2 WEeA #9(Endo, 1977), WE¥ Ca’°] troponin Col A3
myosin? actin?te] AdS A st 9+ troponin 18] YA E o
o g7AN THAAR2 ATPase’l ATPE E3ste] 92 oYA = myosin
filament®} actin filament?te] A& F =3t A A A o] TAgT I
39t (Fleming et al, 1990; Watabe et al., 1989). ol & A}%&
FEE= A2 B AT wel B2 2ol 5 LE
al., 1985, 1987, 1988; Hwang et al., 1991, = &, 1994), A7 2 3} A%
Tote] HA= ofFeol wEt trE L, oA Aol vk ARFAAS A%
>R7F vders ALY w1 AdAAY FAAE Aojxlittal skl
o (H-x, 1992). =gk AASA A S AR 259 dEHrE 8% AAE
He=d, 9S8 E7 EFs ALY (Watabe et al, 1991; Iwamoto et al.,
1987), I R1ALSE o] S (Boyd et al, 1984; Bito et al., 1983)3 7] A=A}
& A(x T, 1994) =43 Aol wlgto] ALST A o] Azfo] @ ASHA =

ARG ATk AW, 28 BuRe AFALe AP Ee} A e

o
offf ot
>,

A

o,
X
o

e

K
2
Qo
3
@]
g
@

N
)
A
ko

[e) Z 5 =]
259 FRAoz zAs A

_42_



A 24 A D w4y

220l

B2 A3 Y X (Olive flounder, Paralichthys olivaceus), %3] &2}
(Black  rockfish, Sebastes  schlegell), o] (Yellowtail, Seriola
quinqueradiata), 4 °](Spotted sea bass, Lateolabrax maculatus), &
(Red seabream, Pagrus major), Zs°(Common grey mullet, Mugil
cephalus) + HATTAHFARAA 35 Wgs LADAA e WEw
(Tilapia, Oreochromis niloticus)< 574 tj

FAE ate] 16T 429 ¢ 2 @

B2 Fol FH(FRY FLE FEHA =

002 24 ¥ 598 2x2 249 Yidud 438w 44 A A
gahgict,

2. Ay

7}. 33 7} % (breaking strength)® &A

Ando et al.(1991a)¢] Rl wWet JXx| 55 Table 13 & o=
SAsAT. =, GAE EHol HsHA HHste] 20x20x<10mre] A7 =
AAE e ZAfde fdA A2 S, Z-9R =59 FEs Zdia
o] FAE 10m=zZ FL3HA o] SAHA
10mm cylinder plungerE Al-g&3stgion, &
Aok AP A= 4~83 =H5o] %ﬁil{%ﬁh}(meanJFSD)i e 8L
o},

. A} %73 A % (rigor-index) 9 &4

4 % (rigor-index) A Al8d AEEL SH(FHY 425 #

B 5ol A& FAsHA i -z 0TS 10T WALl

Bito et al.(1983)¢] ol weba Age] Awks FH el S a8A7
o YA =n7E A A E = FE7bA o] Ho] WSS ofgf A3 o] wiE

&2 e AT

NEEE

_43_



NFAAE) = LoD g

Do : 5423 2] A¥](cm)
A

D AR Td wWel A (em)

¥ 2-1. 4439 AR E 2z
Instrument SUN RHEO Meter Compac-100, Japan
Sample thickness 10nm”
Cylindrical plunger 10m? in diameter
Crosshead speed Imm/sec
Load cell 10kg
Chart speed 60nm/m

1) ; simulated a slice of “sashimi”

2) ; simulated the molar tooth

t}. ATP #3833 E(ATP related compound)?d =3

Iwamoto et al.(1987)¢] WHoz INAAEHLS FE FE=I4S
-256C Ao ®RustHA Aol ALEEATE S SRR 108 3
23le] 0.45um membrane filter® o] #}3% HPLCol <3}
o2+ 0.2% triethylamine 89 (pH 7.0)& AFE-3FA
¥ Sigmartd EES ARESH. FA= Waters AFY] L&A
chromatograph A}&%4] systemS AFE3F$99 3 columne WatersAte u
-Bondapack Cig, 300x3.9mme] GAEr] columnolR o, =HZFHE A5F
A= 5w, ol s FF 0.8md/min, column =% 40C, 534 254nm, peak

H
WA A, AN e 5080l AT

3, AT HEEA ] F

N

2t TA A

A AHgl= SAS T2 S o] &3k 4R H(analisis of variance
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table : ANOVA table)E #4439 2™, Duncan® ta®H<$ #H A (Duncan’s
multiple range test)2.& p<0.05 oA A7+ FolAdS AAsIT)

A 38 A3 @ uz
1. Aojgle] NAMYel BE ANy AE

7} AE AA R s
AAPHEL, AN L ANATHE Ged GAF 0
Fote] AFAAES] WaE 17 216 Gt 9944 294

>

.
A7 AFAN N BAS BEHAOM, g0 F4, B £ d

=2
2
o2t
ol
o
[

8y
o©

4 A 14
g2 ¢ & Atk F AAbEEe hE 3 AL 38 =94
e 77 AAASAAA 04173 TARY, FAkel A 25Xk} 30417, 19

ow A Ay H=7F dAs] webdv=s ek fARsEATHWIl et al,
1979; Shaw and Walker, 1977, — I, 1990; Crenwelge et al., 1984).

npH AR A o] A=A A o] Kol 7 =wl=d|, o]elgt A+ Fraswr et
al.(1967)9] ®.arel o] mpAHARAZ Kol A ATPe #3i7F =elA 44
o] xajo] AdAd Ao=m BAHG. AArtxzHe] dete 4HF2 = ol
A= F AolE Holx] sk, oled A hiF(1990)°]
= A Aa XA 230 ALR A AFgol= F FFS
73

=
o] HmolE ANEANTE A% Lwo] ko] o Arh:
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. ATP BAEES] W3
ARG (EA, WAL AT WE YA Kol AFR7e] ATP
pAstgEe] WakE 19 22 FE a9 240 tehiglvh (1Y 2-2)

o HALA Fo ATPEHS 579%umole/go 2 +H%29 AA ATP #d#
33HEo 71.8%E AA e o, ADP+AMP#ES 1.95umole/g, IMP& 0.32

nmole/g©] 13, inosine(HxR) + hypoxanthine(Hx)<2 &5 A &gl 0T
A% ol ATPE S Adx=715H W] 7hasto] 26413 Fof ehds] &
= lar, ADP+AMP+= 9bwtbs] ZHAskqith. IMPe= A 42 S5 52 5 o
Al A A EEAE Bl 25413 6.30umole/gS YEFUIRITEH
Inosine¥} hypoxanthine®| $t=e A A7|7FFof wts] S71ske] A% 354
b Fodl+= 0.94umole/ge] #S YERA ST

npHAAN (Y 2-3)o M= XA T ATPSH#2 6.28umole/g o= ZF4HH
o =don 3§ Fo A ATPHASFES 746%E  AA S
ADP+AMP#2 1.90umole/g, IMP+= 0.24pumole/g©] 3L, inosine(HxR) -+
hypoxanthine(Hx)2 #HZH A &gt 0Ce A 7)o ATPO #Hax%k%
E SAET =94 A 10417 Fox 507umole/gel #S A3 oM
1ol o] wbe] Fafsto] A 30A17F Fof ks el H A ADP+AMP
= A 71sek kvt A asilow, IMPRE SARUE 99| S7teko
A 40A1 7 Tl 6.07umole/ge] 7S WEFH AT Inosine@} hypoxanthine
o] g A7 F Luts] FrhskA

ANASAHILE 2-DollM = 4719 4 2 m3Asks b8 43S vE
Yyl =, A7|AEF F 5o ATPSH#-S 3.97umole/g©] 213, inosine(HxR)
+ hypoxanthine(Hx)> &5 #] &t 0CAHE 7] ATPA+v 4 E 3]
x50l A% 10413F Foll= ATP7F A3 A4 ¥len, ADP+AMPRE A
15413 Fof] AE ZalE Ak vbd e, IMP9F HxR+Hx2] F7F= 54 2
PR AR U sk

_47_



10

0 2 10 12 30 32 30 3R

2foLgde f1we (p1)

Y 2-2. S 9% 0C AF T X H9 ATP #d
35HE o W3l

10

0 2 10 12 30 S 30 3

2f0o19dse f1we (p1)

a3 2-3. stFHALY 9% 0C AF F gX¥9 ATP
AA3FE A

_48_



10

0 SR 2 A\ 10 2 30 S22 30 32

2foLgde f1we (pL)

2% 2-4. AAAFA 9 0T AF F WAKE ATP
gasee v

_49_



o ATP Bal&Ee] 0@ A
a9 2-50 AAEH S 293 9SS 0CATPe &3 A=5 uE
WA Zhzhe] Aapgrgel] whE AAF 2 $-o] ATP 2 54 5.79mole/g,
7125 A 397mole/g, 18] wEH AL 6.28mole/g o= A 7| A=A A 74
e s UeEhdch AFEe ATPRES S5 A7|IAFAA 7HE
wom, gew 4, a9 v co = viFAbA A =Rt

Wl 2k
a9 E%F) ATPERS o 57 AAs FAHAR 1 F

S, P
of Zhashe] 2541 Aol s EE Ao, wpHAL 5T o] ATPI IS
g2 A= gl XA 2 3o 6.26mole/g o2 7MY =%a, AFF
of FalEEE A 9F 10A1Fol 5.07umole/ge] #H<S YERNA ST, A
% 30A1gFo] Sl gk s EEl = AT

A7 A=AIZ o) 5ol ATPH &2 thE XA W3t vlatsto] A% 2715
H 43 #aEo] 10A1F Fol= s 3w At ATPo b #3) 4]
e A7) A=A 10A1P o2 T #skal, e ow S4 25/\]7J, Tea
R AR 30417 mo w2, whHAR A T AR E AT E AAL e

ATPES &% 45 A7|AFAE 4 283 v A o] E}. Sy A
ZIAFFARA 7L F 5 o] o] 5 o] ATPSEEe] Aol 1.82 pmole/gol A=,
ol#1dt A A 5(1990)¢] H el o] mwl=Fo] ATPE 4AH|397]

W ot w, =R 1 A}oﬂ/ﬂ AAF A F o] EKF 9 collagend o]

a1 o A St wEn, f4ke] 43 ATPEa & 27 whapa] 74
o] Z3Po] =X HTE BHA(FAS 1990;Boyd et al, 1984)¢F L x|l A o

1o
e
2
Moo
:(|>L_',
>,
o~
B=)

S WHE Abstel, ATPS
otk waeh §AFEHY
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AP B G AAE k=], ol d Ay, A7 X}%L/‘P\

o
X

=l
o] pH7} A&tE i ATP7F A9l diFi =AU o d B =g
U= B (Will net al, 1979: Crenwelge et al., 1984)¢} U Xx]stdv). 1] a1,
Bendall et al.,(1976)3} Konos and Taylor(1987)%= A7|A=A171 $-S-(4-A)
o] ATP= FASEY wEA EfEdon, 44 mgAE d552l
tba Bauslar vk w3 Calkins et al.(1982)% 7] Ao g ATPE

AYEE d@sel fAE AP WEsT vk

N

2t IMP =4 <] W3}

a9 269 AR DY PAKS 0T AFgstE Forel g

Ao 4]l IMPY HHARS YEhHIY. AT IMPY FAHEEE
AZNAF AL 74 wstor, vgos 4, a2al v foR A
A vebgth A7) RS el 2] IMPEH &o] 71 w2 Ao 3 o] =
ShoEl, oleldt dats, S5 A7 AFARATIERA & AUAe] aav
7t Rgaing guz BeEad a3 W andd dele 2488 =

Aete 488 b,
IMP7} w24 =2 9cvl= B3 (Yamaguchi et al, 1971; Calkins et al.,
1982)¢} dx|st+= A

aYug, A=l 9% =
A7l IMP7E wWEA SAFERE 2 =7)ente] FAETE KB
(Whiting et al., 1981, — k%, 1990)¢t%= ¢
FASEEE UE XA 2de dlel b =il O Ao SAEE ke,

o]l &3+ A3} Fraser et al.(1967)9] H i} fFAFsc),
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a9 2-70] YERH AT A AL

=
=

greke] Wst

A
mole/g, A71A=AF 43.6umole/g, L] al wFHALF 15.6mmole/g o2 XA}

wepq 2 Aol

A

A7) A AP

B

i

Ao, 20A7F Foll 434mmole/g 2 ALY HAzkS YERHATE R AS

| Z7hstgont A4

§Hs

HAl <

Abs

rso) Ad

A
=

43.4umole/g, A 71 AF=AF 10417+ 54.2umole/g, 17 21 vl AL 20A] 7F2F 47.8um

A7 %

of oJs|A ATPE

= 4 47 pHA

(Will et. al., 1979; Crenwelge et al., 1984; Powell et al., 1984)¢} %3}

L
=

7] A}

= H1

17} =)

S

o
AR

ol A &% 2] glycogen

]
=

Heg, 24 A

, 1990; Boyd et al.,, 1984)2} < ]

NS

/3

B (g

Fraser et al.(1967)%] X 19} < X8} T}

T
T

N

o

—_

Watabe et al.(1991)¢] H i1 e} <
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N 168:002kg o, A7AF A2 o] A Bk w#, S BEst F
g gkl mgels A7
HAF A 13A1 7 1.47+0.02 2831 A7) A=A 2 AFE] 3o 1.68+0.02kg
o9t ZA%e] A9, A% 2o HAFEI A Frkete] 104F
of Hd el =g Fo TAste 16A17F Fo 1.19+0.02kge] o=z XA
AAFRT T Rtk E 1547 o FasEE 47T =
Fou mpaAbel wlaAE WA ARHAT mHAge] e W
©ovhe Al wlste] b mmon], 4 xrle] AAS F7hse] 13
A7 Fol o) gol mEeen] 1647 ol FolE 129:0.03kg o2 A4}
459} wad FUFEE YU, ASEEE S5 fAFS A gl
ﬂ:iﬂﬂJH%%iv}ﬁilEHL&%HHW%E:l?ﬂiﬁﬁl%i
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AEE 928 collagend o] S 7F e %-101&}71 o2 A7,
= oolsh Wt FHe) Hae] =2A collagenid o] &7t

wolel 2t

1o
2
ol
)
09.{;,'«
i Jo
32
~

, ol A7IA=el oal 5453 ATPS &£3l= actin¥
myosin® Ao Aol 7tEstEY] WEo® FSET g it 3t
AEETL G 2H o w7 oste] pHIF 3453
¥ actomyosin®] F& A o] o3ty a1 (Will et al., 1979; Shaw and Walker,
1977, Crenwelge et al., 1984), 23=x29 FaA#< collagen®] W A|S
Z7F WE2A 9 o] AUt Xt Baer dX|ehe AowE Azdn

il
2
N,
o
ftl
=
oM,
»
>
=
ofl
ox
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(Bendall et al.,, 1976; Shaw and Walker, 1977, Will et al., 1979; Savell dt
al., 1979; Makeith et al., 1981; Cross, 1979).

{8

o-e :[-: 1 1 1 1 :[-:
00
0 10 50 20 10 20

2foL9de f1we (1)

¥ 2-8. AR W& 0C AF 5 9259 44%
=9 3}
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2. Aol3 e 2 FH WE AHASY HE
7k o3 g ee ¥

SAA% FAFE (1™ 2-92 1.32£0.02kgel o™, round %
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others, 2000; Etienne and others, 2000). 22y} =] 29 A FHA
TS 9k 5ol 2 &3 AR Yz IAAG(F, 20000 AL saL o F

W FAAEY ofF Bl B AFE A9 olFo{d UA @
@)

S
0744 ol FE Hol® #8% W Fusty 542 &
S =

i
Jo
fz
9|l_',
i
N
o m

’ = L4
A=, AR, 2ve)s AdAste] olg o7 @AY <94

SDS-PAGE ¥ 533 d71952 profiles T3t}
A 24 A D w4y

1. 989
SDS-PAGE % IEF #A7d%<S AAst7] 98] Aest oo gakx 2
AE= % 4-13F 2o

Aole] oF AAS AT HAVIFs AEe IE 4-19 22 YHoew
FReFAT. 5 SHAE FA ZebA grinder® VI F v 10 gol
ZHF4 20 mLE  7F8Fe]  Ultra-Truux(T-25 basic, IKA Work Inc,
Wilimington, NC, USA)Z 8,000 rpmol 4 30% &<+ wAs}st. 23}tk
5 5000 x golA 25% &<t YA E(SUPRA 30K, Hanil Science
Industrial Co, Incheon, Korea)dle] A2 FF 4SS Biuret % (Umemoto,
1966) .2 @id Frs FAsA HF s=7F IEF A719% 45+ 50
mg/mL, SDS-PAGE €2 125 mg/mL= ZA3ste] Alg & 1 mLel] st
o 025 mLY H7Fs AR g4Fds Jiete] dWlHEe HF F=E5 10
mg/mLE B33 90ColA 331t 7Fdste] 438 WAAZ & A7|9s=

T
Alas mzkA] -20C e HAzel HBagt
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171 glstel 94wl Fo watel 2ol FRAEE Asle] 584 2
& FEehe 4L 23 o AAF T, e 24 1 gol Biekel 9 mLel 1%

T LowryH (199D o2 S48 SHTE 125 mg/mLe] @iz =
ZAsAY. A8 &9 1 mLoll téte] 0.25 mLe] SDS-PAG 7198& A&
oS F7kekar 90TolA 302 &< 7 5, d7idE AAS wj7A

20Ce] ALl B s

Y. SDS-PAGE #7194

SDS-PAGE+  Laemmli®] % (1970)1 w2}  Fisher X+ ge
system(FB-VE16-1, Pittsburgh, PA, USA)Z 5% %= 23 12% & 2
ol A AA AT A7 dE5AL 01% SDSE EFsta = 25 mM
Tris-192 mM glycine(pH 8.3)= AF-&3t o™, well & 4 mAS AFE =
H AN, ANE @A band= Coomassie brilliant blue R-2500.%

A 3skal methanol: acetic acid: water(10/10/80)2] &Kol A w7 o] 75 st

—

7k A gAs AR F Feld dEe] BAES s 7oA [
=3 BEapzg W 205000 ~ 6500 dalton M$1¢l  wide range®& ¥+ w9

Z(Sigma M 4038)%} #x#F=F ®H¢ 66,000 ~ 6500 dalton?] low range® 3%
oW (Sigma 3913)= g ZF A web AT " 4-2
4-3). 218131 SDS-PAGE & scanner(Epson GT-9500)% 4}S image file
2 AFsta dad wgt 7z dwA wme] WALS Sigma gel s/w(Systat,
1995) &2 peak® HgAIZl & WHAS ALkl
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Minced muscle 10 g

add 20 mL of distilled water
homogenize at 8,000 rpm for 30 sec
centrifuge at 5,000 x g for 25 min

Precipitate

apply above procedure 2 more times
Precipitate (1 g)

add 9 mL of 1% SDS solution
homogenize at 8,000 rom for 30 sec
incubate at 80 for 20 min
centrifuge at 5,000 x g for 25 min
Supernatant

adjust protein concentration

add SDS-PAGE sample buffer

boil at 90C for 3 min

Sample for SDS-PAGE of myofibrillar p

Supernatant

adjust protein concentration
add SDS-PAGE sample buffer
boil at 90C for 3 min
Sample for SDS-PAGE
for sarcoplasmic protein

Sample for IEF

rotein

19 4-1. SDS-PAGE ¢} IEF A7|9 & AlgA4x
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4-2. FEA S ol &3t BAF A (HS HY
S 100000
E y = 97440 2679
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Relative mobility
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t}. IEF #7149 %

IEF #7]9 %< IPGphor(Amersham Pharmacia-Biotech, Cambridge,
England) system= ©]&3l= W3 Multiphor II Electrophpresis
(Amersham Pharmacia-Biotech, Cambridge, England) system< ©¢|&3}+=
[ R H] 1L 5} o] AESFY ) H A IPGphor (Amersham
Pharmacia-Biotech, Cambridge, England) system< ©]-&3% WHL 18 cm9l
pl 3-10 strip®2 AA|eAT. S MH fHoZ 7ol Aol X3 strip
holderell A& €43 60 mM DTTe 05% IPG ¢3S E3sk 250 pL<
rehydration <& N4 M urea-2% CHAPS-bromophenol blue/25 mlL)<
strip holder®] F&ol &3 * A% dry strip®] films A AsFaL AFo

AR FEE FoeH A anode(+) OS2 strip holder Aol dZAIF

O

it

11_

o
e

strip cover fluidE 3] AL T covers ¥l IPGphor platfromell
< system® Y/ME Y 20CAA strip & 50 Aol AFE =
rehydrationd} %1 t}. rehydrationdt strip< 500 Vo4l 1A]ZF 1000 VoA 1A]
7k, 8000 VellA 8A17H(Fig. 4) A7 &3 ¥, stripe SDS-PAGE®} &2 ®
Holl whel A3 G S AAS. e 9@ o
Aol d71d5s FEdde] olsrr AT F+ Ao wet S5t
%t Multiphor 1I
5~95)& o]&ste] AAlstAdtt. =, A7 Aol W22 A (Multitemp
I thermostatic circulator, Amersham Pharmacia-Biotech)S 4431 2%
2 10C®2 AAZ v Cooling plate 9o kerosenes °oF7F Fof At
cooling plateAtold] &7]¢} E7]E A A4 Ampholine PAGplate pH 3.5~
955 =ARAZHY. AlZ9 pl marker protein(Broad range pl, pH 3-10,

FA

[e)

lectrophpresis system-< Ampholine PAGplate (pH 3.

<y

Amersham Pharmacia-Biotech)= Ampholine PAGplate 9 sample
application piecesE <F7Fe] HAE Fo fIAA7I 1 Holl AE 20 e
loading ¥ %, 1500 V, 50 mA, 30 WellAl 1A]3F 30+ 7 7] &35} é’\,
Table 2.9] Aol wep G4 2 S2Asnh Fed did oo 54

2o ZAANA 71953 pl marker protein®] ©o]FE=2 A3

of meh SASAHLH 4-4, 4-5).

rlo

=]
1K uZi
2

==
RN

- 170 -



E 42 AR ANGE 94 2 ga 24
Step No. Solution Time (min) Temp (C)
1 Fixing solution 20 23
2 Destaining solution 2 23
3 Staining solution 10 60
4 Destaining solution 20 23
5 Destaining solution 30 23
6 Preserving solution 10 23

16

14 1y =40116x - 12.017

12 R2 = 0.9672

10

Distance from anode, cm
o]

o N A O

19 4-4. Standard curve for determination of pH on IPGphor
using the IEF marker

g 16
© 14 y =1.5757x - 5.3761
812 R2 = 0.997
o]
S10
S 8
“~ 6
[0]
2 4
©
@ 2
[a]
0 .
3 5 7 9
pH

29 4-5. Standard curve for determination of pH on multiphor

system using the broad pl calibration Kkit.
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2}, Ca-ATPase 849 =4
FEo fote] FEF FLdAAFTEHAE F 05 g& HAste] 06 M KCI
3z 0 mLE 7hetal A4 ol A
Foset A AoFHA =< —%r, ol= &5 diEe (B000 x g,
10:)38l] @& 4TS HE Ca_ATPase 84 54 S A2 AMESIA S
o, ol @A Fii 3 mg/mLE 28T Ca-ATPase 42 5 mM
CaCl2, 100 mM KCI, 20 mM Tris—maleate (pH 7.0), 1 mM ATP®¢] W&
THAE o] &t 25CNA 57 FF WA 5, d
2 Leloir and Cardini (1957)¢] ®Hdl wel 543t Ca-ATPasee] &
4 Katoh 5(1979)9] Wil weh @#d m s
°] u mole® %At T

[1j°]
oft
M

2. 5. K-3&9 &4
K <9 =42 Kobayashi and Uchiyama(1970)9] 3to] Zyla=zvwlEl
A& ARt S skslH
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A g4 o] SDS-PAGE pattern

To-

Nfo

2 9] SDS-PAGE patterne 138 4-63}
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Fol wte

Fol A1 o

3|
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205KkDa — — s |
116kDa — s &
BTkDa — - —— — FARIARON
84kDa — ——
B6kDa — = e ——
E5kDa — - — T — —
45kDa — - — g —-—
== == -
SGkDﬂ — — - g R o
—
20kDa — — e i
24kDa — ™= —_ - :
— pr——
o0kDa — —
= -
-
— "‘H ra— — a—
WM 50 50 WM™ RO22 &0 &s 9i 0es 24s 2o FX WM 0t

% 4-6. ¥ @d o]l SDS-PAGE #7195 &

WM" : Wide range standard marker

3 4-3. SDS-PAGE®l ©]gk 29000 dalton ©]3&tell sl @ste= +3 4 whul 9

=] B 5z
TAE E3

=M s0 | 8=s0 =7 20| &5 | A (V= |ZAEE| Hol | FX | el
(kDa) 2
28 + o+ |+ |+ + |+ |+ - + |+ |+
27 +
25 + |+ |+
24 - + - + + + - + + + +
22 + + + + + +
21 + - +
17.5 o+ + + + - + +
16.5 + o+ +
15.5 + +
14.2 +
12.8 +
10.5 + + o+
10 + T +
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S| TS oo 23d @ud SDS-PAGE FuE wwd Ash(1
W 4D, BYF o1F ol Feld AolE molA| @it o] L Ak

An 5°](1983) & +9l 73%, SDS-PAGE &Hjo 23t =
S157] wiol IEF
3l SDS-PAGEXAMe] @3 patterne ¥ 4-49F 2 9kt}.

2 Age Ay ofF 1He #AAS QAT ¥ E 9 d e SDS-PAGE
HEHE o] 83 = AAN TY o]Fo] YA HAAHS QA E SFAE

A SDS-PAGE®] w|H3E Aol ASH7] o5 7] witol IEF #7959
olgl o] AL ojof sk Ao g FrkE)

Y. SuA 2 F4 off ZdAdF9 829 SDS-PAGE A7|ds A
9% =it ofFek Al AAdole] el @M el SDS-PAGE

FHl= 19 4-89 AT ofFol wE LA F @A SDS-PAGE ¥
H &= 245 ¢F 200,000 daltonF+E actin®] #+AF=F 9F 45000 daltonel 3%
b= HA7EA] o F ko] tha ZpolE Holil O (3E 4-5), o] #2 o]
= myosin heavy chain® #3 && wgel % o°
A2} Seki (1976)2 SDS-PAGE %ol YEFY myosin  light chain®] +#
ZpeF zpolof] AT ofFS B 2™, Ochiai 5(1988)<> myosin light
chain®] #AF2 o] Fo whgl ZpolE Holvha H skt o] 2 Hilo
AT w g F dulEe] SDS-PAGE Elo] 93 o]Fe] AAHLS A}
& oF 45000 dalton ©]dte] ©id wE AR o] Fo|xfof & Zlojt

o]Fol wel A 45000 dalton o]she] WA wl= #H I AolE KW
olal R oem E3] 29000 dalton} 14,200 dlaton HolA BE 2po]lE H
ATH

o
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205kDa — -
116kDa — »~==

7| —
e - =
GEkDa — -

55kDa — =SS

45kDa — .
3BkDa — - :
-

BIRas

20kDg — — —

24kDa —
—

20kDa — ”
-

-
— - -
WM 501 850 X082 WM 250 && WM F Xl elEs ZCtel o

a% 4-8. 9 FEW A ] SDS-PAGE #7195 &
WM : Wide range standard marker

LW™ : Low range standard marker

¥ 4-5. SDS-PAGE®°] 2%t 45000 dalton ©]3}el] aldst= <49+
Gl BApE BE

A s0H | 830 21 20| s gXl |Es | dds | 2o FX | ECkel
(kDa) E
45 + + + + + + + + + + +
42 +
40 -

36 + + + + + + + + + + +
34 + + + + + + + + + +
33 + + +

32 + + + + + + + + + +
31 - +

30 +
29 + + +
24 + + + + + +

23 + + + + +
21 + + + +

20 + + + + + + + + +
19 + + + + +

17.5 T + + +

16.5 = +

155 | + +
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116kDa — ===
20kDa — S .

4iBa = -

2 > —
B6kDa — W=
E5kDa — w-—
45kDa — ..
36kDa — w—

24kDa —

205kDa — ——
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i
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i
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i
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i
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ECtel

S Ctel
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A -ﬂ?l TU 94k ofF9 IEF pattern H| L
G o] SDS-PAGE e vl E
A ? %i&” 7] wiEell A ol Fol M FET 29
5 £ IPGphor system¥ Multiphor syste

nE Hlﬂé}oi T ALk RGeS A=A
IPGphor system<= ©|&3to] o]F¥ S A7|dss vlag A3(1d
4-10), o]Fol wekA pl 3~59 Wl AA @S AolE Holal AU
3E 4-TA dERY kol Ak solet HAdole] A gl A s g
m7b YeuA GokA wE olF 3 Blurp goldkA ggtony, xylEee
367 39, FFol= 359 38, S 34, 3.7, 38, FAdES 35, 38, 39, W
o= 377 4.3, F A= 34, 35, 3.6, =tk 359 3844 5H A THA
7195 WE YEHATGE 4-7). 22y B2 w7F HZAE pl 5.00] el A
= WEI ofFE A Ve AT 5 gl o] A3 An 5(1989)¢]
a3k Alaska pollock®] pl 5.72, 512, 4.80° 4] red hake:= 6.85, 6.74, 5.22,
4.6401] A UEhd SR A wep Hlwste] & o) Uil o] T thA vh2 pl

MM SR WE yEuit

3

¢

|

O

b

3.6
4.2

46 —

51 —

54 —
59 —

I
6.6—>J
[~

L
W e (]
O W T AT\
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¥ 4-7. IPGphor system= ©]&3le] d7]9 &
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?% s0 d=s0 |Z1=E Fs0 g2 | 2ds | g0 FIX T Chel
p

3.4 + + + +

3.5 + + + + + + + +
3.6 + + + +

3.7 + + + +

3.8 + + + + +
3.9 + +

4.1 + +

4.3 + + +

4.5

4.6 +

4.7 +

4.8 + +

5.0 +

5.1 + + +

5.2 +

5.3 + + + +

5.4 + + + + +
5.5 + + + + + +

5.6 + + +
5.7 + + + + +
5.8 + + + +

5.9 + + +

6.0 + + + + +
6.1 + + +

6.2 + +

6.3 + + +

6.5 + + + +

6.6 + + + + +

6.7 + + +

6.8 + + + +

6.9 + + + +

7.0 + +

IPGphor system&. @ =Wt 5o /{9

ol
r>~l
i)
2
N
o
offt
o
11t
>,
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(1989)8- pink, white, rock shrimpE %4 %

o] 74§ 548, 538, 5.11°]% 3, white shrimp® % 5.30, 5.22, 4970|312

™ rock shrimp® 7% 5.43, 520, 5.062.% pl 45~5.

Atkal B askith ol A Hlaste] F=i4k 391F, =, Fo]

36, 23 =2 pl 433 46, A ES 413 4394 22 T4k yERY
35 mW7F UEtEth ook 2y s 363 39, =vd= 34

oMM 27 R4 Fpibel] dmatel A UYEUA] e A7

E}"LE}( 4-8). metA, FEF [ FAFHE pl 3~4FFo] b A A

3.6 —
4.2 —

6.8 —'—{ {
[ =]
Cathode (-)
Std &t= &= Std §t= == Std St= & Std st= == Std st= ==
=10l XI=ge = A= TChe|

19 4-11. IPGphor systemS ©]-&3Fo] UeElH et 5U o F 9]
SAE AVdEs A |

&l

- 183 -



23!

=]
RUN

s eqt o1 F9 pl

?:5_]_—

H719sel 9
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W+ |+
™ | KN .
q,lr
M|
qﬂm + +
A__v
<
W+ + |+
bR | Ko i
laxe) LT
A +
o R
W+ ]+ ]+
iy + + +
A.\
<)
mt++++++
M + +
ﬂu,ur
ﬂ
iy + + | +
+ | +
<)
aﬁﬁ + |+ +
il )
ERs
M| A
i + | + + +
i + |+ +
-
yA
|+ |+ + + +
| + +
ioﬂd
mmm+++++++
o
K < | 0| ©
133333...2.3.4567
- 34444.4...8.9 3|3
4 . ..2
< | | © || ©
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Multiphor system= ©]&3 31 H7|dsoz2HYH 4 23(29 4-12)
ANx= 53], pl 3~67%FllA QIA7Fss 53 &

and Rehbein(1988)% Alaska pollock, haddock, cod?® <&F&=E5S 547
A719 5 st =d Alaska pollock, haddock, cod -+ pl 3~65F-o A =9
2 H 3, Huang 5(1995) snapper(E%), hogfish(xo]3 W& 1
71), pink porgy(E=HF), white grunt(dt2E3 E17]))E pH 3-10
ampholytes geloﬂ/\i SAA" A719% 3t pl 35~6.2014 <1A7ME% uE
T3k T Fol M= =2 pl FHETGE $H2(35~65) 71t Al Q14

v = A
42, 44, A= 41, 44, 46, Z:Vé = 4.1, 44, 46, 7‘4%@'}% 4.2, 47, =
thel= 4.7, 48, 5.1, FE2 46, 48, 5.1, Wol= 46, 49, FA T 44, 45, |
A= 47, Fsol= 4.6, 47, 50, F1Ew2 47, 5.0, 51904 2H7F YEFSTHGE

Cathode (-)
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3 4-9. Multiphor system< ©| &3l 58 A7]d53s AT pl &3

wol | Aol | #4E |zowd| wde | &% | del | AA | WA | Aeol | wEs

Multiphor system< ©]-83 Ul &4t o] {9l 5dH 7|95 FHE H]
wek AI(2F 4-13), w09 AFol= =ik pl 5.3, 54, 5.6, T4
pl 55014 ztol& WetA AL, 29 &S Foikel A pl 6.0 6.3014 k=
Aol = UEhHA g 553 1E YA, FEdAs @Ak pl
57, 59, 6.3, 6.7, dE42 pl 57, 6.1, FAHdFY 45
TS pl 54, 584 A7 EAS #EE F UM
44904 6.7AF01 8] of 2] woll A =it T4k mrkE] o] Fs8igh xolE o
P THE 4-10). =3 IPGphor$t Multiphor systems ©]-&3te] SdH
A719s AdE A= v, dds) & o 5148 A7|dsHE ol & =y
A o] F o o] W& [PGphorX® th Multiphor systemo] t] 2& 214
7V A7 Es wWE YERR o2 E Multiphor system S ® PAGplateE
o]-g&ato] AAst= Zo] ¢ &olg Aow Fuksiuth

(]
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Std &= == Std &t= &= Std
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O
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vl
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il

J

oo
£ oh W

Z1¥ 4-13. Multiphor system= ©]-&3}

A A7IEE & v

¥ 4-10. Multiphor system= ©]-&3F U] Al o]%

e

= 1.:0_]

S 5 B = Eig

D Gk | FFA | A | A | =4 | Y
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ol
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3.9 + +

51 ++
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g FEAFY A9E 73

A Ao M sF ofF L3 oA gl el SPS-PAGE pattern<
aF 4-149F 2o 2984 @A S o] &3 A2 A HluloA Fo], 2y EE
2 G219 B Aol yEuA fkow) Fwold A 17,500 dalton ©
st d71gE wolA xpol 7t yebuvh(E 4-11).

std Aal gef Msl 2 As) el std &3 &l
o XIEY  FHFo bR
9% 414 AAA BAE 9% 284 9] SDS-PAGE 47195 4
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it
L
1=
it
o
M
B
ol

3E4-110 AAA B3-S #1g 29,000 dalton ofdt <&

A
=)

Hl %Bl— X+
Da Mot | Eolfar | Mollar | gollak | Aok At
28 + + + + +

ol

o
x
Omn
%
>

—+
+
+

N
+
+
+
+

17.5 + +
16.5 + +
15.5
14.5
10.5
10

+ 4|+ [+

AMAA RGE e 2R G d vl A Zo sy A= A &
AbgE W& YERA AL, Fol= Asfabe]l et A= WEUA] g 19,000
dlatonS YEFHATE FEol= 20,000 dalton o]kl A A2 x| 7 2po]E 1}
ER ATt

std A&l wal A el Mel del std &8l =3l
o =YEY ool HA
a9 4-15. AAA B e AT 9T @S] SDS-PAGE 7] 9&7%
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a} A 2
= A =0 TI== &= = Xl
(kDa) Moot | gollal | Aolat | Eollak | Moot | Eoll &b | Solat ol A

45 + + + + + + + +
42

40 + +

38

36 + + + + + + +
35 + +
34 + + + + + +

33

32 + + + + + + + +
31 + + + +

30

29 + +

26

24 + + + +
23 + + + +

21

20 + + + + + + + +
19 + + + + + + +
17.5 + + + + +
15.5 + + +

Multiphor system& o] §3ke] ol ZuEe}, Faole] Asota dalot
NAA B geke] 544 4719% PEE

o] A5+ Hafike pl 5.0, 5.2 J
g gega, 292y gaolt WS §AE S04
zaha gol, AAAe] Bl i o Aow ¥

A A A pl 64, 63 Rl B

ATHGE 4-13).

o <
o o
>
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3 4-13. Multiphor system= ©]-83%F A2 U4k o]F<e] pl &%

GES =0 ENRTIE==g=y =0 =Y
pl golldt | Moiar | Yolidr | Moliat | oAl | Molat | oA | Sl
3.7 + +
3.8 + + + + + +
3.9
4.6 + + + +
4.7 + +
5.0 +
5.2 + + + + +
5.3 + + +
5.6 + + +
5.8 + + + + + +
5.9 + + + +
6.0 + +
6.1 + +
6.2 + + + + + +
6.3 + + +
6.4 +
6.55 + +
6.85 + +
6.9 + +
7.0 + + + T
7.1 + +

9.3 — 83 - 08 = I

B3 o= '; ) i sSmw

815 —= 815 815 »o

7.35 =il o 735 == 735 ==

BB 83 i

5,85 —sm 545 -+ 8 585 -~ NS

= .

52 —re B 50 = 52 =

455 ==l 455 e 455 ==

35 = 35 15 =

Std 3l A3l Std @&l M8l Std Fal A8l Std &8l 5
59 ZzyEg o A

% 4-16. Multiphor system= ©]-83to] YERA A2 2H ujit o] 59

SR A71gE A Al
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ofF B A AALS Astel HUldt ofF TF(EA, =9EH, T, FE,
&

o], w0, =w)3 1 9 35308, A w, AA, =rpg))d 2Fddud
I} ZAHAFEHAS o] &3 SDS A7 A HAVFEY EAE AR
drk 1 A, Il B At ofFe] 23 dHEe QY Thed EAE
X 29,000 dalton olstell A yEtow AR dulE e ofjFE SEHS E
ZbeF 45,000 dalton ©]&Fet 29,0002 14,200 dalton 9]l A F2 et 1 2

7, SDS A71GEHE ol &% o]Fe] IS 2P H ddo] o fEe AoR

F A7]d &S o4t ofF9o 42 IPGphoret Multiphor
system% Hlaske] Al=stel. 2 Ay pl 3~5H A ofFH 2ol 7} e
om FFolF YiA AA K& ple 3~4FFo] Mg AAS Ao #

.]
S
sttt w3k [PGphoret Multiphor systemS ©]§3te] S

A AreE
AdE MZ B, ddsf & owf 15 AV EHE o8 QA ofF
9} o]=9] & [PGphor®.th Multiphor systemo] © W& ¢lAl7153 A
719s WE YERHA S EE Multiphor systeme ©]&ste] @A s= Z o
H §o]3 Ao At
ol AMAA A Ay 23PE diAy AR G AdS o] &35t SDS
7195 vl A= Folof uEoA Ao Aol7t yEhAl Fon, F
o= 20,000 dalton ©]sfoll A Halital Al YEUYA] &= w7l it A s oy

0] w7} vebsktl. Multiphor systeme o] 83 IEF A7]9% AyoHe 5o
o ARk Al M A X Zpol 7t YRS W, I BT} ol A= A Ao]7t
UERA] ekttt o] 43 o] SDS 7|95 ¥ IEF A7]95S o] &3t ofF
LA, AAAE HES A3 ofFd Ak #ALS Golstg o, At T

kel MAA e GolatA @2 Aow A & + U3
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Paralichthys olivaceus
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a b
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Acanthopagrus schilegeli (Bleeker)

A ™ : black porgy Cathode(-)
black seabream
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b. 28 S(&=4h)
Bi15 — wm
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Lateolabrax japonicu (Cuvier)

H™ : common sea bass Cathode(-)
Japanese sea perch
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Pleuronichthys cornutus (Temminck et Schlegel)

. ridged—eye flounder
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9.3

B.65
B.45

B.15

7.35

6.85
6.55

5.85

5.2

4.55

3.5

W7 82 o FHE ?AJF WHROIH, s32 & Jt&XAtel Oreiol olEC
WtsX=dile XI=20l2 2I10t 2L

B=4d0ls 28/=0] 8L 0= Welkz: U 22

MNAX 2 AE - HHES /| S5~H3
X gt M o Eolf, SS=oll, gs=0l, &€=
[main] [€X] [245] [s0] [8=0] [=C02l]

2]

Lane Labels :
a. Std
b. &0 (&t=24H)

Detection

Instrument Amersham Biosciences
Multiphor II Electrophoresis System
Using gel : Ampholine PAGplate
Focus with applicators :

1500 V, 50 mA, 30 W, 1.5 h

pl Std :

Amersham Biosciences Broad pl kit
pH 3.5 - 9.3

Cathode(-)
T8
-
L=
— gy, T
—r.‘I
— -
a b
Anode(+)
o] [=O=




=0
Mugil cephalus (Linnaeus)

AY : common grey mullet
flathead
grey mullet
flathead mullet

2% : bora

7.35 — s
.85 —
6.55 — W
--'
’_,—-"-'
5.85 — el
5.2 —-.....,,{
—
455 — [ S
3.5 —
a b
Anode(+)
BFA2Z29 FHE2 OtdELe=E =X 210 Fut2h
WOt =09 & JI&EXEles £HOZA, 22 0tdiEC=ZE =X ¢=0
WIS=0I20| I €LEtHSEosl, A=)
B2 A0l 2H IH AUACH
BotSA =0l D140 FE et80| UTH
AAX & AMEH @ LHOHOI MAISELD, HEl 2 = ExX9e s 2L
252 M Kot Ad2(ZII0|IT 0lY), & MAHS 20 - S0 oA
[main] [EX] [Z24s5] [sH] [E=s0] [&Cel] [¢20] [s0]

Cathode(-)

8.3 — W

B.65
B.45

}
i

1
'

Lane Labels :
a. Std
b. SO (824}

Detection :

Instrument Amersham Biosciences
Multiphor II Electrophoresis System
Using gel : Ampholine PAGplate
Focus with applicators :

1500 V, 50 mA, 30 W, 1.5 h

pl Std :

Amersham Biosciences Broad pl kit
pH 3.5 - 9.3




X ==
Sebastes hubbsi (Matsubara)
A A : armorclad rockfish

2™ : yoroimeharu Cathode(-)
Lane Labels :
9.3 — - a. Std
¥ b. XIS (8t=4t)
B.65 — -
B.45 — W=

; Detection :
7.35 —> sm— Instrument Amersham Biosciences
685 — I8 Multiphor II Electrophoresis System
6.55 — "

Using gel : Ampholine PAGplate

Focus with applicators :

1500 V, 50 mA, 30 W, 1.5 h

-' pl Std :
b

Amersham Biosciences Broad pl kit
pH 3.5 - 9.3

585 —

—
|
5.2 — f—

455 — W B

dH= 8l BIotH, & SIIAOI0 2 == g4&th
2 (] O

WMz R0z &
BNl B0 & 22010



HXI(E5)
Stephanolepis cirrhifer (Temminck et Schlegel)
AHH : thread-sail filefish
. kawahagi

B=0l =1 e STEl

WAl 1SN0l JtAle B =9 S JIEXel 2ol UC

NAT 2 AE) 0 44 100m Ol Z2 2y / S2I2 X0 A

SIS A oIoH L2(AIN0I0HE 01, AUS~MEENEY §
[main] [EX] [24&] [s0] [850] [EC02]

H

Al

o
o2
=

Cathode(-)
93 — -
-
BG5S — = Lane Labels :
85— W — a. Std i
B 5 b. FX|(st=4H

7.5 —

685 — |8
6.55 — .

52 —

!

)

4.55 —

3.5 — ..

Detection

Instrument Amersham Biosciences
Multiphor I Electrophoresis System
Ampholine PAGplate
Focus with applicators :

1500 V, 50 mA, 30 W, 1.5 h

pl Std :

Amersham Biosciences Broad pl kit
pH 3.5 - 9.3

Using gel :

a b
Anode(+)
[=01]




Xt =
(e i

Pagrus major (Temminck et Schlegel)

AH : red seabream Cathode(-)
23H : ma-dai -
— Lane Labels :
BE5 — - a. Std
gas — w N b. &S(8H=24H)
15 —
i
7.35 — - Detection :
685 = T lemmd Instrument Amersham Biosciences
6:55 = . —— Multiphor @I Electrophoresis System
| Using gel : Ampholine PAGplate
BES "i i3-=_l_ Focus with applicators
52— 1500 V, 50 mA, 30 W, 1.5 h
- e | pIsd
4.55 — [ . .
Amersham Biosciences Broad pl kit
pH 3.5 - 9.3
3.5 = —
a b
Anode(+)
BE =0Ho HZ2lLle & =01t
sAEd0l JIANeE AddE 22X 210, FXs20l Sl 2= 8IM0ICH
B=2 f= HUSH MO, Otcile= SM0ICH &2 HMEO| E0| AUCH
sAd0l HX= 12~1400I1CH
W2 X=2019 o Z JtEXel= &L
MAX & AE : HES =4 10~200m/AtZ, =
2X &2 M Koot SE=0, €520, 2258 =90l M)
[main] [EXl] [24&] [s0] [E=s0] [EC2] [20] [s0] [=1=] [#7X] [&s] [22S]



DIE2=(Eetmot)

Tilapia mossambica
A : Tilapia, Telapia
2y : kawasuzume

BX0D10l=

=

S

./\l/\'|2 A2 M
HoT & (=]

MAER 2FE UM

)

Cathode(-)

B.65 — -
845 — -

.15 — ‘- '

7.35 —
685 — |.....'.|l
6.55 — T

5.85 — -

|
52 —amm |

455 — . | =

35 — e |

Lane Labels :
a. Std

b. BIS=(E=4t)

Detection :

Instrument Amersham Biosciences
Multiphor II Electrophoresis System
Using gel : Ampholine PAGplate
Focus with applicators :

1500 V, 50 mA, 30 W, 1.5 h

pl Std :

Amersham Biosciences Broad pl kit
pH 3.5 - 9.3

E
I
J
W
>
o
o
o
0
0l
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