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Abstract

The purpose of the present study was to investigate physicochemical changes in
olive flounder and korean rockfish muscle subjected to the cold brine, and to find
the optimal immersion condition.

Effects of various immersion conditions in a sliced raw fish quality were
investigated in the rigor index, breaking strength, ATP related compounds, and
lactate accumulation in the muscle.

The onset of rigor-mortis was accelerated by the increase of immersion time.
Also, the time reaching full rigor was shortened remarkably too. However, the
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rigor index of samples immersed in the cold brine decreased more than that of
samples killed instantly.

Rigor index was the highest in samples killed instantly, followed by 2.5 min, 5
min, 7.5 min, 10 min and 15 min in order.

Breaking strength of all samples immersed in the cold brine decreased
significantly after reaching the maximum values. The content of ATP related
compounds in olive flounder, korean rockfish were 12.0 pmole/g and 83 u
mole/g, respectively. However, ATP decreased in the samples immersed in the
cold brine. The content of ATP was lower, at the optimal condition and then it
was increased. Also, lactates increased, at the optimal condition and then it
decreased, in contrast with the ATP.

The results suggested that the optimal immersion condition of olive flounder
and korean rockfish was at -12.5°C for 5min.
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#tHSong, 2002).

019} o), TR A1FelRAF S17tel vlA Sl
stal 9lom, o]E BHAleHY] flelie FAZo] LHIE FAACK i) o] E st A E
ojo] §2¢f Jjdste WMoy 7Is S Foldte WREel A75 ok (Tachibana et al,
1988; Kim et al., 1998), 71 %, A7|A=2 FAXW ] Caol2g AlZU2e HES ZH3E
LSR(light sarcoplasmic reticulum)7} Z7|2}=0l &J3te] 7]5ol &S QoA TAXAZ
B AZH=E Caol YAlo o W& oJA myosin? actin®] AF el o F43% &5
o J3F actomyosin toughness7} %43t ¥ o], A3 FH& AQst= Fag ald A
3]“(011-4 “dho] F7kstA Boka Bk th(Kim, 1998).
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2 Age 2183 &= YX|(olive flounder, Paralichthys olivaceus), -2 (korean rockfish,

Sebastes schlegeli) &2 T FAHFAHGAA] P+ Hgts LA)dA] Sojduz AFd=E &
Wajel 15C eel Sl A oF 6A1% T2E RuE HRAU Fol FAERS FLF P
EPDAF 2 A3 SHFS A% AL Bl &0 IAAA AEZ ALESAH.
2. M2 =Hefel EX|EX 2 XMz
oS HAANA AAFE 23}7] o] AFHE £ BEls ol&syoH, &
Aol 25 20T °o]3t2 AAIZ 4 v AL BEll HAXAZA = (F)do|galA A=et A
A3 o] ZAE o] &3l FojE 125T Y A2 BEleld] Ztz 258, 58, 755, 10

3. AR A A E(rigor-index)e| &

7439 AR A== Bito et al (1983)9] Wl wEbd S5

4. mtn|Zt=(breaking strength)2| =X

27 == Ando et al. (1991)¢] ®H ol wel Rheo meter (Compac-100, Sun, Japan)S ©]-&
ste &ole] FHI i EHO}OE] S =, ol ddo] HYsHA Bt
20x20x10 mi 712 AAAE Y] 2HS HolAM AL Foll, 22 E3E FES Fehi
9o FAE 10 mZ T L3HA st FHAEZ AT FAF =382 A7 10 mn cylinder
plungers AH&3tA o™, £% 60 mn/min™ ] HghES SAHHATH

5. ZAHlactate) 2 ATP

g

IS =2 Elo| sat =X

—

ZAke] gtk AAs|e] oz RE ATy —ir%o—ﬁ% /\} 3le] Baker$} Summerson (1941)<]
Wi wel 54393, Iwamoto et al.(1987)2] Z ATP #HEAS F33}9 HPLC
(Waters Co.)Z 413} th.
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s dddtell= 559 2922 FAEQ collagend] FF H EE Feiol weps 2
A= o] A= background toughness(]&oll W& 319 Tekghe} A}
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actomyosin toughness© AR 271 22
o ATPS] #3|Z actomyosin &% W= corsal

- _ _20F == ventral
A7F BT Wl AA3] S7F 2 B,
Atk shgich o) %9 deighe of s

o
ZF(Ando et al, 1992a, b), A= i
(Watabe et al., 1991) ¥ Z2]F2] 21_4_
AFZ7(Cho et al, 1994) 5ol 4 <
Fe wgol Yeid glov, 130 &
e olzdsE 1F Azow ® 10}
Ao, 1991). ol I | BN BN (T
Helol exo| w2 =g . 58 Control? 25 50 75 100 150

Aol EAS AHE Azl gdx|, & Immersion time (min)
o 59 olgel A% Ee 53
gAS Hol enl D5CPoR Fig. 1. Effects of immersion time on the breaking
2 (Shim et al, 2003)’ eTE 125 strength in olive flounder muscle.

o = ] 1o
C= F—@ O]—vl % X] }\] = 2. 5_'4/ 5 Capital letters within breaking strength of dorsal flesh are significantly

H 75H qoE |5R 02 3 =] Z different (p<0.05).
U DA = =
htd hnid hnid b ]—Oﬂ = ] ?Small letters within breaking strength of ventral flesh are significantly

AZEl o7t SAFE] dFS £ different (p<0.05).

- Means with the same alphabet are not significantly by Duncan’s multiple
A]- O]'Sa‘:]'. range test (p<0.05).

Flg 134 Flg 2= -E—LH oﬂ A Ay A IControl is the sample which was killed by a spike at the head instantly.
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Fig. 2. Effects of immersion time on the breaking
strength in korean rockfish muscle.

2=Zzo] 7}sla w2 Q) ik
T ] © o]"l— B}-Mﬂ] Eo}b} "l}q "'Means with the same alphabet are not significantly by Duncan’s

A7} Z71ekg T a8y, 55 o) multiple range test (p<0.05).
_ - IControl is the sample which was killed by a spike at the head instantly.
Fo) AANGAN HARE %

v A% FFH0E At AR AR HFAAAFE collagene 2 H oS A E ]
matrix7} ‘&3 = ¢] background toughness”} A3tH Zo=Z Jehett

A& E F57 FY3A AR
50| 539 gdsty EFY
Al Hle d2e] dojy=d <] 100 g onrol (spiking at the head mstantly)
A& AFAH|DI s, Ao ot
AHINE BEEAZRH 20 o |+ imente
of frElalel ATPE BalAA 4 Y ol
o] AZHw, ATPS 243 o 2
2ol AFe ghrdth ZAMA 5 wf
AZE 9 AAAEA7FE o] F9Y E
T8, AYxY, dyA ARAE, 20r
TERE, AT, XAt 3
AGemEe) JFL wgo] Iy 0 5 1 15 2 5 @
A dow, 59 A AL Storage time (hr)
ATP  E3lo]  9J3}e]  actind}
myosin®] 27FH ka2 Fig. 3. Changes of rigor-index in olive flounder
olste]  Hojde] LEA Utk muscle by immersion time.
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(Whiting, 1980; Watabe ea al.,
1991). Bl =& -125C=E

ngstar AAARE 25, 5 100
T']:_L, 75%/ 10?]:_,_, 15%2; “5']‘0% zZgr:;rizléis;_):ill;i.nygcattheheadinstantly)
5C A% & 9, £ A% go|  Somna 5
AA® WskE Fig 3, 40 et g | 4 mmaoese
RIA= x 6o}
Ao B S 2947 2
F 0% gom, 2558 2643 5 xf
3 85%, 5% 20A17F & 80%, &
755 18417+ & 78%, 1022 13 20}
AIZE & 70%, 1582 8AI7F &
64% %, Al AAFS O 5 10 15 20 2|5 30
HuRG AR o] =LEAIZto] g Storage time (hr)

ol HIAHAEE YolA=
ARE Yepfdt olelg 4
Z}= Kim et al. (1998)¢] Bt
A7 AL &k S 9] Wt
A UERd vk} 2ol A7ASE 7Hg Alo] 545 Aol Hlste] S A o] =aAIzE
APEQom, A7|=FA7 0] AolAFH A Ao F

Zro] Ao el wrel ATPL] £37F ZX % o] actin®} myosin 7+<] =

o] Z]7] wjiEolH, A Tto] AR AR A Y AZFo] golAE AL 9t E 5
A} o], gt 502 Q% collagen®] wH=Z ATE ] Mot 28a 8L SAF7L 24
AIZEF90% ReW, 258 2A17F 3 84.8%, 552 19413 5 78.8%, 7.5%-2 17417 T 75%,

10822 13A)17F 3 69%, 158L 8A17F & 60%2] AE Vel

Fig. 4. Changes of rigor-index in korean rockfish muscle
by immersion time.

3. HAH(lactate)Et2ko| H5}

AAH Fol = o] Fo] ZHoe Hito] A FH o YA groH, ATP o] HAast] A
sk Al OA AR o] JfAIE =T, o] AFAA RAEE F718H7] AR g AR A A E
100% ] =23t ¢+ A 7] A FlA creatine phosphate 3 ATP7} A< ¢33] 243
Aol kol EH e Aol TEEAl Boi(Kim, 1998). Bekel X5 125TE 11733}
AAANZHE 258, 55, 755, 108, 15802 3to] dx], 8¢ 24t & W3l=S Table 19
eI dx19 3% FA477) 75402 pmole/go] o, 2582 80+0.2 ymole/g, 5%
8.7+0.2 umole/g, 7.5 8.2£0.6 umole/g, 10:&-2 7.8+0.5 pmole/g, 152 7.7£0.3 umole/g
2 5% HAA 7HE w2 g UYEURITE $EE o9t AR BEFE B

=

o o = B o
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Table 1. Effects of immersion time on the lactate contents in olive flounder and korean

rockfish muscle

Immersion time(min)

Lactate contents(umole/g)

olive flounder korean rockfish
Control? 7.5 (£0.2°V) 6.1 (+0.3")
25 8.0 (+0.29 7.4 (0.3
5 8.7 (+0.2% 7.7 (£0.2%
7.5 8.2 (+0.6") 7.1 (£0.5%
10 7.8 (x0.5% 6.6 (+0.3%
15 7.7 (£0.3% 6.3 (0.5

Means with the same alphabet are not significantly by Duncan’s multiple range test(a=0.05)
UControl is the sample which was killed by a spike at the head instantly.

oz} Zo] AT WE ZHF A FHFY Wsle ATPE 9 o] Hoe
Watabe et al.(1991)9] 219} It o, Y9} 82 ATPRES7F 7 B2 58 HA|A]

Mg e BVFFL BT

4. ATP ZHHAZZA!I(ATP related compounds)2| 15}

%] ALF, ATPS] 2

d Sre AR, A4
23, TErFeol %=
wrom, AGLETt e
= Eeiv S35, 24
21 A7AFAZ Aol
well7h 7P Sx0ge] o

A tHCho et al, 1995).
aea, BEFTE oF
o

ATHCho et al., 1997).
-125C9 AL Bl
AAA mE FGA], ¢4

14

2

10 |

Contents (umole/g)

0 Control 2.5 5.0 7.5 10.0 15.0

Immersion time (min)

Fig. 5. Effects of immersion time on the ATP related
compounds in olive flounder muscle.

_63_



Fig. 5, 6 YERHSITE ATP
AAEZ A A stke 17}

10

°F 12.0 umole®| 33, 8 <F
8.3 umole/g o] AN

Z2F A171 J2]5& #AA ATP
#HHEd T ATP7F 85

o

mole/ge| 3, 2582 7.0 u
mole/g, 5% 6.5 umole/g,
75%2 64 pumole/g, 10
64 upmole/g, 15%2 65 1
mole/gO 2 Uehton, $

o] A% 277} 69 pmole/g

Content (umol/g)

o], 25w 6.5 umole/g, 0 —Control 25 50 75 100 150
52 59 umole/g, 75w 5.9 Immersion time (min)

umole/g, 102 5.9 umole/g, Fig. 6. Effects of immersion time on the ATP related
1582 59 pmole/go = e} compounds in korean rockfish muscle.
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