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Chemical Changes of Low Salt-dried Yellow Corvenia
Muscle During Frozen Storage
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*Department of Environmental Engineerintg, Chodang University, Chonnam 534-800, Korea

Changes. of chemical and nutritional composition were investigated in low salt-dried Yellow corvenia muscle
during frozen storage at —20C. Moisture content of Yellow corvenia was not significantly changed until after
5 months frozen storage. Salinity was 0.28% in fresh Yellow corvenia and 2.30% in the salted sample. Acidity
of the fish muscle was increased in excess of 5 months storage. TBA value was increased by a little amount
untel 1 month of storage and significantly incraeased in 3 months of storage. Free fatty acid was increased
during frozen storage with rapid increase up to 1 month storage. VBN was increased after Tmonth storage and
amino type nitrogen was increased in 5 months of storage. Major free amino acids were glutamic acid, alanine,
glycine and lysine, and composition ratio of most free amino acids were not changed untel after 5 months
storage. Polyenoic acid contents were decreased after storage and major fatty acids were palmitic acid (16 : 0),
stearic acid (18 : 0) and major fatty acids were palmitic acid 16 : 0), stearic acid (18 : 0) and docosahexaenoic
acid (22 : 6). From the results of chemical experiments, low salt-dried yellow corvenia would not be stored at

—20T for more than 5 months.

Key words : Yellow corvenia, chemical changes, frozen storage

M E

2] (Pseudosciaena manchurica) © 2718 @% 22
o] gtEn 1 gty ot £3 G227 55381 o
2RH 3 E wol & HFAHU F4HT
et al, 1986) $-2l Ul Ago] 71 Foldle ol F
AE F dhjolr,

olgl Fulo] #g A4 EE Az
3ol #& 97 (Na, 1986; Park et al,, 1986) Stoll %low
ZH] Ax Fo A4 AB 2 (Na et al, 1986)F £
ofm] 4t WHajo] &3 AT (Lee et al, 1975), A4k

%A% malonaldehyde ¥ 3to] #3 2+ (Yum, 1989) ¥
24} 7hF S AAE] Y3 drg AR L g
g3 FH 2 BFHAE B FAL AR B
(Shin el al, 1985)7} 1o, o}if, EELH 30| 2
A 2¥ 2] W3l (Min, 1987; Min et al, 1988)o] i3t
B3 Fo|th

g, 2uls 9%
7b woF 1A Al EH??_
v AAZ g9 %
HA7lE 9 A gy

uhA AR
e

39

2

660

Ad LS Zoln Y 4o dBAME 19
32 G AAFE 10g ol32 4T A& AFs2
ATH(EEM, 1981; Yasuji et al., 1981). ool thajA A4
A AZE AeEn glon FuE HT Agez
7hE3te #elsta Qo 2y Agez Aste A
oA ZA71AFe] B8] dEd ¥F £ YA
ZE 3 lon &3], 7] AFAldE T P54

I e, A oo #g I vt 714 e A%
olt},

e, ¥ ATE AW 2718 UE ARHEA A
4% S99 4% d3E 2%, oS Edz Agd
279 AR 5& AdareH B8 A28 AT,
NGz WEAG F 4L W3k 2A8ed 2
230] g},

SERETE
X2
A= :19949 497 Aol Agtd FFT Yool A

o8 e 27|, Pseudosciaena manchurica (A% 27~29
cm, % 1 300~4002)E AEEZ AT



AEA 2719 YEAR T 3434 A 661

MNYA =7(e 71E 088 FA2VE 43T &
g Zu J1F FFe= &7 ug, B2 3~43 F43}
BTk EHe E718 AN f 4% (WW) Hdd
2 AR §ASAT. FF of7trle] AFo] ol
W7tx] B2 4~53 FAgoH, AR 2E 124+22C,
A £% 734 £ 22%ANA 4AIZ &AsA 7HEE R,

MAA x=7|o] ME Az AGd 2% 4
& S (Ziplioc® freezer bags Dowbrands, USA)Z X
A & —-20C+1Cy 51l 0, 1, 2, 5 10145
AZERA 2 ARNEE A RE AL

NEXME| . Z 5et)e AT 9az79d YsRBE
gazxr)ey =4 U4, A3, W 58 A I% 579
e A Ho] d2 AL Zddd FHUR ¥AF
o] —70C deep freezers] BH3HAM BN A|5Z AMS
A,

Yy
=
A

(8
x 2

i % rlo

338 wrEstgon $E71E 2 Adad
, S, B E2 AOAC (1990) Mo E ¥
o]

e ¥

LT A

lo

g on, 4dgaFE Mohrd (Christian, 1980) & @3t
WAt 228 Bligh and Dyer® (1959) 0.2 %44
$ F&3ly, 29 $x3L Sillica Sep-Pak Cartridges
(Waters Chromatography Div., Millipore Corp., Milford,
MA)E ol&dtd FAAAR AAHE 3. F,
ZAAA L hexane™ ethyl ether® 1:19 ¥ &2 &%
893, AAEL chloroform, methanol® & 3:5: 29
B &2 3el AAAE YAt (Bitman et al, 1984).
%29 7+ NEf 03mé benzened 7}t Morrison
and Smits ¥ (1964) 2.8 S =A 884l £ BF:-Metha-
nol (14%) 2méE 7}8t1 95C 8ol A 387 A
7 oy, A 3mlst FHS 1ml2 FE3 gt
%% 59 NaSO,2 2531, d3ste] GCE $A3A
. GC ¥4 27& DB-wax capillary column (30 mX 0.32
mm)$ AHE3E2H, column =& 160C A 250C 2
&7, BE7E FID A&7 AH43A0h carrier
tre A2E AESYEY, 20ml/minlE S
TBA (thiobarbituric acid) > Woyewoda et al. (1986) "%
We o439y, A WA Larmondy (1987) S w
2 AAgoh g% HEE Yang (1993)9 BHe=
4L AA8%2r, feotreihE Kim et al (1993)
o wor FMag HLHdE7184 (VBN)E con-
way P ZF3iH (LU, 1974) & ©3d, ofrley diE
AR 10go) SFF 100meE 7Hehe] T2 3 3000
pmol A 1587 44 #3 349 20mébE A,

PN

o & 1z f

o

&}7)9) %24 formaline$4 (pH 8.3) 30 més} FF 50
méE ¥o] 0.1% phenolphthalein® AA|Fo 2 3o
0.0IN-NaOHZ 3338t} pHE Eun et al (1992) %9
Bel gt A8 10ge 75 100meE 73t €3
83 % pH meter (ORION, Model 4204, USA)E 3
3%k

HIME 3 T o Hs)

2 2719 A%E YitdE € 949 e Ta-
ble 13 Zth 44 %F <89 FETFL 146% 2 AZX7|
289 3 768% (Park et al. 1986; Na et al,
1986; Min et al, 198)°) b & FFE BHov,
FARF g #aste 3EE YET ol WEAR
Z 2349 938 Jved Aoz AZHJY vHE
e 97 Foe= Az #F (Lee et al, 1975; Ro,
1987) % FAME g JEhAx, AZE 2 wst 9
Atk S8 AzF 9 ko] £71E Q= Lee et al,
(1975)9} Ro (1987) 9} By ot T2 AHE YEEY
ol59 At FE o) A3 Wi FgHez
v ko) Z71e Ao AAHUY. AWy I
dA Az7)e gEFH FARE & (Lee et al, 1975; Ro,
1987)¢ Yei 1 A5 2 dert o ol dde
FE ol AT & WEst g, ARl
W Eo] F29 Wizt AAg AR AAdEnh dxe
BEAZ 107ML5 o 1% (FEND)7HF 71892
W, ole W AR F Y FE Ao 71, of
g /o st WE AR F dsih A9 9
£ RolH, 7|E9 ZH]d HAME 2~25HAE He
& e 9ot (Lee et al, 1975; Min et al, 1988; Min,
1989).

2L e
uf

Fejopnf e At

AGA 2719 A% F frelolnnite] Ml Table 2
o Vel AT}, fg) ol it Aspartic acidE HAI8H
% 1739 olvlx4tol ALY WEARF Keoin|
A AR Ha) 1049 FAE o 25¥ A 4
o 278 HRET AF 2~57D Aold] gRE 27}
9. o] A ) 98 F Frochnity kol
Z713hE Lee et al. (1975)9) 3.9} Ha and Lee (1980)
7t R1F S5 AZF F foluet o] Ft
e Bagl YAEg ole gty oE JEARF
o Ba Za9 o] AY Qoe Huse 23



rlo
ofy
of
9,

662

34355

Table 1. Changes of proximate composition and salt content in salt-dried Yellow corvenia during frozen

storage at —20C

(%, wet weight basis)

Storage time (month)

0 1 2 5 10
Moisture 7463 + 245 7152 £ 0.56 7001 £ 0.93 68.87 £ 1.22 67531014
Protein 1803+ 129 1750 £ 2.02 17.20 + 049 1701+ 0.33 16.74 + 129
Lipid 3421075 354+ 1.02 3.68 £ 1.66 372+ 098 4.08 £ 157
Ash 335£0.76 352+ 0.12 367027 371+0.10 380 +0.36
Salinity 2311035 285+ 009 290 £ 0.07 328+ 054 344 £0.10
Table 2. Changes in free amino acid composition of salt-dried Yellow corvenia muscle during frozen storage
at —20C (mg/100 g)
Amino acid Storage time (month)
0 1 2 5 10

Asp 10312 263+ 05 365+ 24 44+15 497109
Thr 307x12 472120 48308 539105 583+ 1.1
Ser 352130 45.7+ 22 503+ 1.9 558 £ 2.6 612+02
Glu 63502 935+ 13 1109+ 18 1291+ 38 1471 £ 0.7
Pro 14104 223%11 27.7+30 334+£25 392+16
Gly 431+11 583123 656+ 15 699 £ 39 832+ 0.6
Ala 574109 103.1£1.2 1452 £ 0.7 160.5 = 6.8 1884 = 2.3
Cys 70+20 100+ 16 142+03 253121 305+ 10
Val 38+18 52+ 15 93+08 105+ 0.3 174+ 14
Met 52+%03 9313 73+21 95106 15115

Ile 333104 499+ 09 53320 674112 742+ 15
Leu 149£19 431+25 453104 405+19 495+ 11
Tyr 25101 3102 5519 7308 84104
Phe 47103 591 0.6 67115 84+%29 132+ 0.7
His 296+ 0.8 558+ 16 599+ 12 615162 673127
Lys 56.6 + 39 783+ 37 874+52 952 +48 1063 + 6.2
Arg 75+ 17 89+ 06 101£22 136+ 14 158+ 20
Total 4194+ 13 665.9 + 1.5 7835+ 18 8854 + 2.6 10245 £ 1.5

YE AR ol 27)0A 8229 Fo] 2FH FHE
3 et Aoz ARHgeH, o ¥F A% F
Fotul=it FI1 433 & Aoz Bolg Aoz
AZrey ole] W@ A4t © daste AZE
Gould (1969)= —29CN A A4 haddock Z&A en-
dogenous enzyme®] /0] Agde #HAtrt 85 ¢
Fole g% 3719 B3 303, Dollar$t Blackwood
(1965)= o+ R EAFE proteinasess —30°F
o ALoMxz 455t ofF ATt Husgoh
o) B 1, 27|k —20C ¥F A Tl Ba9 HE9
443 i ge Aog ARHY old B &
Ao B3 A7 goz o o 97 gasge A
ZEY, 94 A% 2% F9 folneiF ol ©
2 A2 glutamic acid, alanine, lysine, glycine ©]1 T+
o] serine, isoleucine, threonine®|® 1 T2 2 histi-
dine, leucine, proline &°|%1.2" argine, cystein, me-

thioine, valine 5& 4% H&HU oje 7€Yg Bu
(Na, 1986; Lee et al, 1975)8} dAsgded, & 3
F2 fraolu:=4t9 glutamic acid, alanine, lysine, gly-
cine® A frelotulxt F o 51% 8 AASFHL, ¥
T AR F ol F8 feotuid 24 HE&ES AY

ek it

A Zt At dagel

& WA %2 A R Table 33 40 VeI
Table 39 A44 24 4HEH, ZHAL4o] 3% 5
AX Y, FHADAXY FQ AP 16:0,18: 0,
16:1, 22:6, 18:1 &0} o] AT/ Park et al
(1986)°] B3 Zule) XA At 243 {4}



AEA 2719 ¥BA% 5

Table 3. Changes in composition of neutral lipids of
salt-dried Yellow corvenia muscle during
frozen stoage at —20TC

set st 663

Table 4. Changes in composition of phospoll-
pids of salt-dried Yellow corvenia mus-
cle during frozen stoage at —20TC

(area %) (area %)
Fatty acid Storage time (month) Fatty acid Storage time (month)
0 5 10 0 5 10
Cu:o 37103 34103 3303 Cu:o 05+ 0.1 0.6 0.3 0.74+03
Cis:o 04101 04101 04101 Cis:o 05101 0.1+01 02+ 0.1
Cis:0 194+ 12 19009 200%11 Cis:0 179+22 181+19 19.7+31
Ci7:o 02101 05+0.1 04101 Cir:o 03£0.1 0.1x0.1 0.1+0.1
Cis:o 193+ 21 169+ 19 151%£18 Cis:o 4111 47+ 18 42x16
Cx:o 1.7+05 15+ 07 02101 Ca:o 0.6 *0.1 0401 trace
Saturates 47118 417125 394+ 36 Saturates 24324 233%+32 249%31
Ci:1 139+ 20 12315 151+ 22 Cis:1 1.7+ 0.3 1.6 £ 1.0 21112
Cu:1 121+ 11 108+ 15 148+43 Cis:1 65t 1.1 6.4 %15 6.6 = 0.3
Coo:1 1.1+03 09105 04+01 Ca:n 03+0.1 03+01 02101
sz ] 12 + 07 11 + 02 09 + 01 sz i 0.4 * 0.1 trace trace
Monoenes 28325 251109 35.1+32 Monoenes 89t 1.6 83+13 891 1.0
Cus:o 1403 11+03 13+08 Cis:z 0.7 £ 0.3 0.8 £ 0.3 09101
Cis:s 1.1x+0.2 1.0£0.1 0.7+01 Cis:a 02101 0.1x0.1 trace
Cis:s 09103 08101 0501 Cis:a 0.1%0.1 0.1+01 trace
Cao:a 12+03 09+02 02101 Cao:a 2.0+03 03+0.1 trace
Co:s 55+ 09 45104 38106 Ca:s 6.2+ 1.0 5.4+ 05 52+ 0.7
Caia 0201 trace trace Caz:2 76+ 1.1 32107 0701
Ca:a 03x01 trace trace Caz:s 1.0 £ 0.1 05%0.1 trace
Co:s 1.1+06 11203 trace Ca:s 1.6 £ 0.6 1.5+ 0.3 1.1£05
Ca:s 137+ 25 120+t 19 122+ 18 Co:o 46+ 35 403128 348*21
Polyenes 254109 214+ 27 187+ 19 Polyenes 64.0+38 522%19 427133
Others 16 +0.3 118+ 17 68111 Others 2804 162*18 235*25
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Fig. 1. Changes in free fatty acid content and
acid value of salt-dried Yellow corvenia
muscle during frozen storage at —20C.
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Fig. 2. Changes in thiobarbituric acid (TBA) of
salt-dried Yellow corvenia muscle during
frozen storage at —20C.
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Fig. 3. Changes in acidity and pH of salt-dried
Yellow corvenia muscle during frozen
storage at —20TC
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Fig. 4 Changes in volatile basic nitogen (VBN) and

amino-N of salt-dried Yellow corvenia mus-
cle during frozen storage at —20C.
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