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Abstract

This study was carried out in order to elucidate the fundamental data on the taste compounds between wild
and cultured fishes produced on Chungmu and Wando at the southern coast areas of Korea. For this purpose,
the food components of cultured fishes such as red sea bream Pagnus major, Sebastes pachycephalus and
flounder, Paralichthys olivaceus being spot lighted for the main sea fish, the staple food and high economic
fish were investigated and compared with those of the wild ones. There was a little appreciable difference
in the proximate compositions of all the species from localities between wild and cultured fishes. But
according to the growing conditions, wild fishes were higher in moisture contents and lower in crude lipid
content than those of cultured fishes and little difference was seen in protein and ash contents between the
two. With regard to the nucleotides and their related compounds, i.e. ADP, IMP and inosine were detected
but ATP and hypoxanathine were not from them. On the other hand, there were little difference in the total
taste compounds of all the species from localities and the growing conditions between wild and cultured
fishes. But all the species were higher in IMP content. The total of seventeen amino acids were detected in
samples. The highly contents of glutamic acid, lysine, aspartic acid, proline, leucine, alanine, valine and
alginine were showed and less low contents of cystein, histidine, methionine, tyrosine and phenylalanine were
detected. The total amino acids of the others were much alike in that composition. Little difference was seen
from localities and the growing conditions between wild and cultured ones. The free amino acids were much
alike in that composition of all the species. There was little difference in the free amino acid compositions
all the species from localities and the growing conditions between wild and cultured fishes. But taurine was
dominant, showing from 39% to 65% of the free amino acid content and it is followed by hydroxyproline,
lysine, alanine and glycine in other. There were differences in the organic acid compositions of all the species
from localities and the growing conditions between wild and cultured fishes. In addition, cultured fishes were
more abundant in the total organic acid compositions than those of wild ones.
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Table 1. Conditions of sampled sea fishes
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Species Sampling site Grov.vi.ng No. of Body weight Body length
condition samples Range(g) Mean(g) Range(cm) Mean(cm)

Red Sea Chungum Wild 4 440~1,280 838.8 2843 36.3
B Cultured 10 350~665 535.0 27-34 309
s nu‘iar‘n“a o) Wando wild 6 515~1,120 769.0 30~38 34.7

8 d Cultured 0 - - - -
Rockfish Chungum Wild 5 360~860 669.2 27~35 32.8
(Sebastes Cultured 10 298567 405.5 26~34 289
- Wando Wwild 6 452-772 557.8 29~34 31.8
pachycephalus) Cultured 9 235~410 319.0 23~27 247
Flounders Chungum wild 5 295~1,140 660.4 30~48 39.6
Paradiohdh Cultured 10 302~460 369.7 30~34 327
(Paralichthys Wando Wild 6 467~1,160 644.7 34~47 383
olivaceus) Cultured 9 300~498 436.4 28-33 313
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Table 2. Proximate compositions of wild and cultured fishes (Units: %)
Species Sampling Site Growing condition Moisture Crude protein Crude lipid Ash
Red Sea Chungmu Wild 75.5%1.1 19.910.6 25108 2.110.1
Bream Cultured 724127 19.312.3 54432 29404
Wando Wild 75.8£1.6 20.510.4 2.540.6 12403
Cultured” - - -
Rockfish Chungmu Wild 76.510.4 177422 3.810.6 20103
Cultured 759114 18.1104 41110 1.910.1
Wando Wild 78.111.6 18.91+2.5 2.410.6 0.610.1
Cultured 73.710.7 19.310.7 64105 0.510.1
Flounders Chungmu Wwild 787104 19.010.5 1.510.1 0.8+0.1
Cultured 77.710.4 19.0+0.9 2.610.1 0.710.2
Wando Wild 76.610.2 209108 1.6104 0.910.1
Cultured 76.4+0.5 20.1+1.3 27403 0.810.1
YNo samples

Mean*SD(n=4~10)
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Fig. 1. The HPLC chromatograms of nucleotides and
their related compounds of standard mixture and wild
red sea bream.

Table 3. Contents of nucleotides and their related
compounds in wild and cultured red sea bream
(Unit: pmole/g meat)
Wwild Cultured
Wando  Chungmu Wando?

Components Chungma
ATP K - 3
ADP 1.1075 1.2084 1.4872
AMP 0.9170 0.6491 1.0272
MP 9.2388 10.2795 9.8988
HxR? 05087 09743  0.1076
Hx? - - -

YNo sample

Hnosine

Hypoxanthine

“Not detected

43 A= Table 3~59 Ao YARIETA2ZA
ADP, AMP, inosine §°] %% 4l ATP, hypo-
xanthin® A23A Qgich AAMHo2 AAd, A
ZHEE & o7} glglent, #4449 A8 2
T IMP 3] wWalth AF] A4 QAN 37
9 g% Al5ele] IMP 3Habo] bzt 9.2388 umole/g W
102795 umole/gel A I, <A AtelM FF A B
9.8988 pmole/g 2. HAA A 2 §Hake] Wskel =
JE&® MPEFe] A A% 3F 3 = A8
oA 2z} 9.8605 umole/g I 9.2357 pmole/gel 3T %
AlA} HA] z+zh 9.8689 umole/g X 11.8638 pmole/ge]
At A 94 IMPEEFe] HAA AS 35 % &
% Algo]oA 7} 7.6013 pmole/g X 9.0848 pmole/
gl A FAAE HA] 42} 8.7677 pmole/g W 10.2755
pmole/g o2 o] yeldel EAY AlgejdM BF
ADP, AMP, inosine $2& 1 §gfo] A Yelyict.
ofllA ATP7} AEEHA 4AY ol A AE=E:
ol ol¥upys iy, 4713 53 Abe) 8l

Table 4. Contents of nucleotides and their related
compounds in wild and cultured rockfish
(Unit: pmole/g meat)

Wild Cultured
Components
Chungmu  Wando Chungmu Wando

ATP R - - -

ADP 1.6094 1.4205 1.4263 1.6293

AMP 0.7689 04619 0.3147 0.6441

IMP 9.8605 9.2357 9.86890  11.8638

HxRY 0.5706 0.4532 0.3417 0.5923

Hx? - - - -
P9See Table 3.

Table 5. Contents of nucleotides and their related
compounds in wild and cultured flounders
(Unit: pmole/g meat)

Wild Cultured
Components
Chungmu Wando  Chungmu  Wando

ATP & - - -

ADP 1.1596 1.4203 1.3414 1.8954

AMP 1.2133 1.0588 1.4914 1.6499

MP 7.6013 9.0848 8.7677 10.2755

HxRY 0.7378 0.6663 0.8213 0.9823

Hx? - - - -
-3See Table 3.

Y ATP #3 AHESS ABe] AR, HHA
9] 2% ol wel ozie) xle)r} Qe AL A}
23 £ AN #He] g1 F4A Az APA
2 gkl Aol AMEl Sl B35l ATP:
E7E53 ADP, AMPS| o] AL AL 43 9 4
&7 5ol ue} ATP7} ADP 3 AMPE AX IMP
2 F43) 29 F4=H97) #Ee), inosinesd
hypoxanthine®Fe] *-& 7.2 &€ IMPe] Hsi7} ¢
BEA 9437] WF2L=2 AzdEc}t Konosug}
Watanabe ™= k4] 9l H4d A5 33 (extract) A
2| H|EAM BE ABo A IMPE] ko] FUIL
ATP, ADP 9 AMP:= ZHEHA] sten] A7 A
Bl 2 Ael7} gl Ruslgdc). Suyama 5
2] A Y 9 20i9 F4o #AYP AFIME o
Al AMP, IMP, inosine, hypoxanthinee] &5 2
Z IMP] #sfo] 71 2hon, ATP, ADPE #HZE
2] sk ZIEME-E & Aol7) gokn Hasig).
=3 0 F199) JFeME IMP o] A U
ADP, inosine, ATP =22 §o| F&Fgcty ¥ s}
Ao £ d7lM 241 ART o] & A A
£ Jepdo}. Kuninaka®3= ribonucleic acid #5542
3t Q|4 5-mononuclocotide”} ]2 glel FQ3}
TAE F}3 3¢ 2w, Konosu 52 IMPe} f-2]
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Table 6. Amino acid contents of the dorsal ordinary meat extracts from wild and cultured red sea bream

(Units: mg/g meat)

. ) Wwild Cultured

Amino acid

Chungmu Wando Chungmu Wando"

Asp 11.822( 9.4)? 11.772( 9.5) 13.364( 9.9)
Thr 4.944( 3.9) 475(( 3.8) 5.420( 4.0)
Ser 4.646( 3.7) 4.446( 3.5) 5.228( 3.9)
Glu 17.070(13.6) 18.276(14.7) 17.536(13.0)
Pro 10.650( 8.5) 14.986(12.1) 13.1400(9.9)
Gly 4.800( 3.8) 3.974( 3.2) 6.004( 4.5)
Ala 6.896( 5.5) 6.942( 5.6) 9.926( 7.4)
Cys 3.844( 3.1) 1.926( 1.6) +
Val 7.062( 5.6) 6.706( 5.4) 7.450( 5.5)
Met 2.952( 2.3) 2.298( 1.9) 2.940( 2.2)
e 5.258( 4.2) 5.148( 4.2) 5.438( 4.0)
Leu 10.538( 8.4) 10.096( 8.1) 11.412( 8.5)
Tyr 3.442( 2.7 2.948( 2.4) 3.478( 2.6)
Phe 4.244( 3.4) 4.000( 3.2) 4.448( 3.3)
His 2.752( 2.2) 2.426( 2.0) 2.904( 2.2)
Lys 18.248(14.5) 17.276(13.9) 18.926(14.0)
Arg 6.580( 5.2) 6.078( 4.9) 6.846( 5.1)

Total AA® 125.748 124.08 134.720

Total EAA® 62.578(49.8) 58.778(47.4) 65.784(48.8)

YNo sample

“Number in parenthesis gives the % to total amino acid
*race

“Total amino acid

Total essential amino acid

omlxat Abololi We) Absahgo) SldE T §
o3 n)Fo] Hu BABREA, B3] MPE f2)o}
alxeAs) ) FEY o) 2AE ARole) Aule) A
A A nlAEd 2 BE ¢ Aoz 4%
o215},

TAOH bt Bl

AQAl QAL FHE, 2B, |AY FA el
XAl ghepol] gk A= Table 6~89 oo, & 17
Fol A&HNS 24E AEA WL glutamic
acid, lysine, aspartic acid, proline, leucine, alanine,
arginine 52 ¥Fe] Wokew, cystine,
histidine, methionine, tyrosine, phenylalanine 5| §
ol W2 Agic} 1 9je] FAolw|xAl L o
A vissiget A5 A e ¢x9 AGA
g 59 kA A A FAotu: At o] bz}
125740 mg/g, 124.048 mg/g ¥ 134720 mg/gR 2L, =
HEd oA 77 114514 mgg, 107348 mglg ¢
121.560 mg/g, 108.172 mg/geldlch. FX & wl3riA 2
Ztzb 152498 mglg, 140.188mg/g R 127.912 mg/g,
127.844 mg/go 2. vfepdeh. BE ABeA Aol x
Ab gheo] o RE-L XAIBET ¢JE AL plutamic acid,

valine,

lysine, aspartic acid, proline 522 °|& 4% A
oha| Al 3ok A FE2] AF 25 9 4= A
BololM ZH7}t 460% P 502%, FAAL T AlRo]
T+ 46.8%% . 298 94 AdAakel A 25 49
A= A@olol ZHt 474% R 50.0%, FAALNA 2
7} 482% 3 48.0%% L, YXA wl7IR 2 HdAt
ol % 3% 9 k= ABojolA 2 486% W
473%, FAANM 2t 473% 3 47.6%F ERRS]
o} gofn| Al ke AdA FE A 25 o
e A)geoM 7zt 498% W 47.4%, FAAL 2B
A Algojo| A 488%K T, Y EGE HdAk ¥
7 9 dx ABololA] Tzt 48.8% R 47.7%, <A
A A 247t 49.4% L 498% T HAE nlRsAR
Akl A4S 35 2 g= AR 27 47.2%
2 470%A2, FNAIM A2 49.1% R 484%=2 1}
e, FEa 2984 AR, ARRAdEE &
Zpol7} glgl e, WA= AHdate] Al wsle] 3
dotu|xcAl gl M 7k zlolE B 4 Qe
v ggolu) Al ke & Aol B $ gl £
AFEES] AxhilA FAolw|eAte] TA)-E o Fel u}
gt & Ao|7} g Aoz dulA 9lewn®, 3 5™
o Mo g okrAl WA e]e] olueAlEA H A
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Table 7. Amino acid contents of the dorsal ordinary meat extracts from wild and cultured rockfish (Units: mg/g meat)

Amino acid Wwild Cultured
o act Chungmu Wando Chungmu Wando

Asp 11.416( 9.9)" 11.302(10.5) 12.696(10.4) 10.860(10.0)
Thr 4.772( 42) 4.478( 4.2) 5.048( 4.2) 4474( 4.1)
Ser 4.780( 4.2) 4.348( 4.1) 4.950( 4.1) 4.242( 3.9)
Glu 16.388(14.3) 17.716(16.5) 17.182(14.1) 16.002(14.8)
Pro 10.600( 9.3) 9.472( 8.8) 10.900( 9.0) 9.520( 8.8)
Gly 4.708( 4.1) 3.708( 3.5) 3.958( 3.3) 3.716( 34)
Ala 8.130( 7.1) 7.494( 6.9) 8.558( 7.0) 7482( 6.9
Cys +? + + +
Val 6.222( 5.4) 5.688( 5.2) 6.456( 5.3) 6.048( 5.6)
Met 2.286( 2.0) 1.602( 1.5) 2.748( 2.3) 2.380( 2.2)
Tle 4.874( 4.3) ' 4.582( 4.3) 5.086( 4.2) 4.824( 4.5)
Leu 9.632( 84) 9.008( 8.4) 10.328( 8.5) 9.208( 8.5)
Tyr 2.566( 2.2) 2.102( 2.0) 3.256( 2.7) 2478( 2.3)
Phe 3.984( 3.5) 3.516( 3.2) 4.160( 3.4) 3.648( 34)
His 2.256( 2.0) 1.900( 1.8) 2.202( 1.8) 2.200( 2.1)
Lys 15.912(13.9) 15.202(14.2) 17.924(14.7) 15.568(14.4)
Arg 5.988( 5.2) 5.230( 4.9) 6.108( 5.0) 5.522( 5.1)

Total AAY 114.514 107.348 121.560 108.172

Total EAA® 55.926(48.8) 51.206(47.7) 60.060(49.4) 53.872(49.8)

D-9See Table 6.

Table 8. Amino acid contents of the dorsal ordinary meat extracts from wild and cultured flounders (Units: mg/g meat)

. . Wwild Cultured

Amino acid

Chungmu Wando Chungmu ‘Wando

Asp 14.222( 9.3V 12.898( 9.2) 12.532( 9.8) 12.510( 9.8)
Thr 5.836( 3.8) 5.468( 3.9) 5.298( 4.1) 5.296( 4.1)
Ser 5.642( 3.7) 5.452( 3.9) 5.092( 4.0 5.112( 4.0)
Glu 21.760(14.3) 21.400(15.3) 19.058(14.8) 19.868(15.5)
Pro 17.068(11.2) 12.714( 9.1) 10.784( 8.4) 10.442( 8.2)
Gly 5.238( 3.4) 5.884( 4.2) 4.418( 3.5) 4.636( 3.6)
Ala 7.852( 5.1) 6.692( 4.8) 7.564( 5.9) 6.866( 5.4)
Cys 4.906( 3.2) 5.922( 4.2) 2.148( 1.7) 3.462( 2.7)
Val » 8.296( 5.4) 7.656( 5.5) 7.246( 5.7) 7.160( 5.6)
Met 3.404( 2.2) 2712( 1.9) 2.708( 2.1) 2.534( 2.0)
Ile 6.104( 4.1) 5.546( 4.0) 5.378( 4.2) 5.334( 4.2)
Leu 12.550( 8.2) 11.272( 8.0) 10.872( 8.5) 10.726( 8.4)
Tyr 3.904( 2.6) 3.378( 2.4) 3.450( 2.7) 3.066( 2.4)
Phe 4.782( 3.1) 4.272( 3.0) 4.158( 3.3) 4.118( 3.2)
His 2.790( 1.8) 2.702( 1.9) 2.496( 2.0) 2.486( 1.9)
Lys 20.824(13.8) 19.162(13.7) 18.312(14.3) 17.922(14.1)
Arg 9.320( 4.8) 7.058( 5.0) 6.398( 5.0) 6.306( 4.9)

Total AA? 152.498 140.188 127912 127.8344

Total EAA® 71.906(47.2) 65.848(47.0) 62.866(49.1) 61.882(48.4)

D-9See Table 6.
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Table 9. Free amino acid contents of the dorsal ordinary meat extracts from wild and cultured red sea bream

(Units: mg/g meat)

. . Wild Cultured
Free amino acid
Chungmu Wando Chungmu Wando"
Phosphoserine 0.0084( 0.1) +2 0.0408( 0.9)
Taurine 3.1860(56.6) 2.5640(42.6) 2.6032(59.9)
Phosphoethanolamine 0.0237( 0.4) + 0.0111( 0.3)
Aspartic acid 0.0276( 0.5) + 0.0195( 0.4)
Hydroxyproline 0.3649( 6.5) 1.7092(28.4) 0.1041( 2.4)
Threonine 0.0657( 1.2) 0.0564( 0.9) 0.0373( 0.9)
Serine 0.0818( 1.5) 0.0653( 1.1) 0.0627( 1.4)
Asparagine 0.0028( 0.05) 0.0009( 0.01) +
Glutamic acid 0.1651( 2.9) 0.1414( 2.4) 0.0096( 0.2)
Glutamine + + +
Sarcosine + + +
o-aminoadipic acid 0.0064( 0.1) 0.0074( 0.1) 0.0065( 0.1)
Proline 0.1035( 1.8) + 0.0833( 1.9
Glycine 0.1782( 3.2) 0.1189( 2.0) 0.1414( 3.3)
Alanine 0.1997( 3.5) 0.1551( 2.6) 0.2618( 6.0)
Citrulline 0.0094( 0.2) 0.0129( 0.2) 0.0015( 0.03)
o-arinoisobutyric acid 0.0004( 0.01) + +
Valine 0.0419( 0.7) 0.0628( 1.0) 0.0217( 0.5)
Cystine 0.0509( 0.9) 0.0426( 0.7) 0.0467( 1.1)
Methionine 0.0055( 0.1) 0.0119( 0.2) 0.0019( 0.04)
Cystathionine 0.0157( 0.3) 0.0110( 0.2) +
Isoleucine 0.0139( 0.2) 0.0460( 0.8) 0.0073( 0.2)
Leucine 0.0200( 0.4) 0.0683( 1.1) 0.0227( 0.5)
Tyrosine 0.0282( 0.5) 0.0252( 0.4) 0.0098( 0.2)
[B-alanine 0.0008( 0.01) + 0.0139%( 0.3)
Phenylalanine 0.0289( 0.5) 0.0328( 0.5) 0.0193( 0.4)
B-aminoisobutyric acid A - -
Y-aminoisobutyric acid + + +
Ammonia 0.1173( 2.1) 0.0888( 1.5) 0.0835( 1.9)
DL *allohydroxylysine - - -
Ornithine 0.0299( 0.5) 0.0192( 0.3) 0.0115( 0.3)
Lysine 0.3988( 7.1) 0.4099( 6.8) 0.0751( 1.7)
1-methylhistidine 0.0160( 0.3) + 0.0355( 0.8)
Histidine 0.1193( 2.1) 0.1182( 2.0) 0.0439( 1.0)
3-methylhistidine 0.0011( 0.02) + +
Anserine 0.0011( 0.02) + 0.3857( 8.9)
Camosine - - -
Arginine 0.0076( 0.1) 0.0334( 0.6) 0.1429( 3.3)
Total 5.6339 6.0157 43482
YNo sample
MTrace
INot detected
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Table 10. Free amino acid contents of the dorsal ordinary meat extracts from wild and cultured rockfish

(Units: mg/g meat)

B o acid wild Cultured
o6 amino act Chungmu Wando Chungmu Wando

Phosphoserine 0.0001( 0.002) 0.0537( 1.2) 0.0141( 0.3) +"
Taurine 3.1268(59.0) 2.9629(65.6) 2.0296(42.1) 2.7984(59.1)
Phosphoethanolamine 0.0180( 0.3) 0.0002( 0.004) 0.1700( 3.5) 0.0141( 0.3)
Aspartic acid 0.0469( 0.9) 0.0273( 0.6) 0.2704( 5.6) 0.0307( 0.6)
Hydroxyproline 0.4002( 7.5) " 0.1375( 3.0) 0.0777( 1.6) 0.1048( 2.2)
Threonine 0.0774( 1.5) 0.0479( 1.1) 0.0132( 0.3) 0.0901( 1.9
Serine 0.0772( 1.5) 0.0569( 1.3) + 0.1160( 2.4)
Asparagine 0.0043( 0.08) + + 0.0035( 0.07)
Glutamic acid 0.1302( 2.5) 0.0033( 0.07) 0.0002( 0.004) 0.0718( 1.5)
Glutamine + + + +
Sarcosine + + 0.0242( 0.5) +
o-aminoadipic acid 0.0059( 0.1) 0.0062( 0.1) 0.0050( 0.1) 0.0064( 0.1)
Proline 0.0685( 1.3) 0.0816( 1.8) + +
Glycine 0.0818( 1.5) 0.1424( 3.2) + 0.1823( 3.8)
Alanine 0.1760( 3.3) 0.2073( 4.6) + 0.1478( 3.1)
Citrulline 0.0026( 0.05) + 0.0010( 0.02) 0.0021( 0.04)
o-aminoisobutyric acid 0.0031( 0.06) + 0.0003( 0.006) +
Valine 0.0294( 0.6) 0.0180( 0.4) + 0.0219( 0.5)
Cystine 0.0372( 0.7) 0.0312( 0.7) 0.0916( 1.9) 0.0395( 0.8)
Methionine 0.0024( 0.05) 0.0028( 0.06) 0.0052( 0.1) 0.0026( 0.05)
Cystathionine 0.0047( 0.09) 0.0085( 0.2) + 0.0111¢ 0.2)
Isoleucine 0.0126( 0.2) 0.0092( 0.2) 0.0002( 0.004) 0.0110( 0.2)
Leucine 0.0119( 0.2) 0.0196( 0.4) 0.0118( 0.2) 0.0208( 0.4)
Tyrosine 0.0225( 0.4) 0.0076( 0.2) 0.0020( 0.04) 0.0190( 0.4)
[-alanine 0.0014( 0.03) 0.0006( 0.01) 0.0015( 0.03) 0.0051( 0.1)
Phenylalanine 0.0219( 0.4) 0.0150( 0.3) 0.0068( 0.1) 0.0201( 0.4)
B-aminoisobutyric acid 2 - - -
Y-aminoisobutyric acid + + + +
Ammonia 0.1113( 2.1) 0.0767( 1.7) 0.0897( 1.9) 0.0754( 1.6)
DL *allohydroxylysine - - - -
Ornithine 0.0265( 0.5) 0.0122( 0.3) 0.0210( 0.9) 0.0440( 0.9)
Lysine 0.3042( 5.7) 0.2276( 5.0) 0.4191( 8.7) 0.2324( 4.9)
1-methylhistidine 0.0002( 0.004) 0.0020( 0.04) + 0.0223( 0.5)
Histidine 0.0332( 0.6) 0.1434( 3.2) 0.0925( 1.9) 0.2114( 4.5)
3-methylhistidine 0.0002( 0.004) + 0.0029( 0.06) +
Anserine 0.0196( 0.4) 0.0120( 0.3) 0.1633( 3.4) 0.1095( 2.3)
Carnosine - - - -
Arginine 0.1093( 2.1) 0.0043( 0.1) 0.0001( 0.002) 0.0196( 0.4)
Total 5.3030 45189 4.8238 4.7359

D-2See Table 9.
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Table 11. Free amino acid contents of the dorsal ordinary meat extracts from wild and cultured flounders

(Units: mg/g meat)

. . Wild Cultured
Free amino acid
Chungmu Wando Chungmu ‘Wando

Phosphoserine 0.0051( 0.1) + 0.0002( 0.006) 0.0208( 0.6)
Taurine 2.3428(49.5) 1.6827(56.1) 1.4255(39.3) 1.7607(50.1)
Phosphoethanolamine 0.0080( 0.2) 0.0148( 0.5) 0.0042( 0.1) 0.0049( 0.1)
Aspartic acid 0.0432( 0.9) 0.0202( 0.7) + 0.0315( 0.9)
Hydroxyproline 0.2151( 4.5) + 0.2172( 6.0) 0.1945( 5.5)
Threonine 0.1007( 2.1) 0.0435( 1.4) 0.1280( 3.5) 0.0910( 2.6)
Serine 0.1338( 2.9) 0.0732( 2.4) 0.1483( 4.1) 0.123(( 3.5)
Asparagine 0.0090( 0.2) 0.0039( 0.1) 0.0010( 0.03) 0.0022( 0.1)
Glutamic acid 0.2888( 6.1) 0.1139( 3.8) 0.0556( 1.5) 0.0703( 2.0)
Glutamine + + + +

Sarcosine + + + +

o-aminoadipic acid 0.0066( 0.1) 0.0066( 0.2) 0.0061( 0.2) 0.0077( 0.2)
Proline 0.0805( 1.7) + 0.0712( 2.0) 0.0954( 2.7)
Glycine 0.0850( 1.8) 0.0418( 1.4) 0.0457( 1.3) 0.1284( 3.7)
Alanine 0.3905( 8.2) 0.2205( 7.3) 0.3135( 8.6) 0.1515( 4.3)
Citrulline 0.0053( 0.1) + 0.0014( 0.04) 0.0043( 0.1)
o-aminoisobutyric acid 0.0035( 0.07) + 0.0033( 0.09) +

Valine 0.0525( 1.1) 0.0411( 1.4) 0.0147( 04) 0.0139( 0.4)
Cystine 0.0387( 0.8) 0.0326( 1.1) 0.0302( 0.8) 0.0175( 0.5)
Methionine 0.0033( 0.07) 0.0113( 0.4) 0.0070( 0.2) 0.0045( 0.1)
Cystathionine 0.1089( 2.3) + 0.0490( 1.4) 0.0094( 0.3)
Isoleucine 0.0214( 0.5) 0.0312( 1.0) 0.0052( 0.1) 0.0047( 0.1)
Leucine 0.0109( 0.2) 0.0460( 1.5) 0.0218( 0.6) 0.0142( 0.4)
Tyrosine 0.0286( 0.6) 0.0147( 0.5) 0.0290( 0.8) 0.0098( 0.3)
[-alanine 0.0114( 0.2) 0.0062( 0.2) 0.0061( 0.2) 0.0122( 0.3)
Phenylalanine 0.0316( 0.7) 0.0189( 0.6) 0.0225( 0.6) 0.0159( 0.5)
B-aminoisobutyric acid 2 - - -

Y-aminoisobutyric acid + + + +

Ammonia 0.1253( 2.6) 0.0748( 2.5) 0.1142( 3.2) 0.0977( 2.8)
DL*allohydroxylysine - - - -

Omithine 0.0397( 0.8) 0.0142( 0.5) 0.0785( 2.2) 0.0755( 2.1)
Lysine 0.1746( 3.7) 0.0988( 3.3) 0.1322( 3.6) 0.1293( 3.7)
1-methylhistidine 0.0085( 0.2) 0.0116( 0.4) 0.0085( 0.2) 0.0381( 1.1)
Histidine 0.0257( 0.5) 0.0144( 0.5) 0.0365( 1.0) 0.0194( 0.6)
3-methylhistidine 0.0008( 0.02) + + +

Anserine 0.0302( 0.6) 0.0822( 2.7) 0.3455( 9.5) 0.1212( 3.4)
Carnosine - - - -

Arginine 0.0057( 0.1) 0.0020( 0.07) 0.0058( 0.2) 0.0102( 0.3)
Total 47375 3.0018 3.6252 3.5154

-2Gee Table 9.
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Fig. 2. The GC chromatograms of organic acids of standard mixture and cultured flounders.
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Table 12, Organic acid contents of the dorsal ordinary meat extracts from wild and cultured red sea bream

(Units: mg/g meat)

ic acid Wild Cultured

Organic aci Chungmu Wando Chungmu Wando"
Acetic acid 2 - 0.0908( 1.1)
Iso-butyric acid - - -
n-Butyric acid 0.0039( 0.4) 0.0087( 0.1)
Iso-valeric acid 0.0050( 0.5) - 0.0120( 0.1)
n-Valeric acid 0.0072( 0.7) 0.0280( 0.9) 0.0225( 0.3)
4-Methy! valeric acid 0.0054( 0.5) 0.0120( 0.9) 0.0195( 0.2)
Lactic acid 1.0470(96.8) 3.0188(97.6) 8.3294(97.7)
Oxalic acid 0.0080( 0.7) 0.0137( 04) 0.0243( 0.3)
Fumaric acid 0.0054( 0.5) 0.0128( 0.4) 0.0147( 0.2)
Succinic acid - 0.0078( 0.3) 0.0063( 0.1)
Maleic acid - - -
Glutaric acid -
Malic acid -
Cis-aconitic acid -
Citric acid - - -
Total 1.0819 3.0931 8.5284
"No sample

Not detected
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Table 13. Organic acid contents of the dorsal ordinary meat extracts from wild and cultured rockfish  (Units: mg/g meat)

L. Wwild Cultured
Organic acid
Chungmu Wando Chungmu Wando

Acetic acid = 0.0330( 1.6) 0.6691( 5.8) 0.4941( 9.0)
Iso-butyric acid - - - -
n-Butyric acid - 0.0039( 0.2) 0.0198( 0.2) -
Iso-valeric acid - 0.0079( 0.4) 0.0293( 0.3) 0.0141( 0.3)
n-Valeric acid 0.0291( 0.7) 0.0019( 0.6) 0.0519( 0.5) 0.0274( 0.5)
4-Methyl valeric acid 0.0283( 0.7) 0.0090( 0.4) 0.0477( 0.4) 0.0243( 04)
Lactic acid 4.1302(94.8) 1.8806(93.0) 10.3944(90.6) 4.8140(87.6)
Oxalic acid 0.0405( 0.9) 0.0134( 0.7) 0.0546( 0.5) 0.0362( 0.7)
Fumaric acid 0.0277( 0.6) 0.0176( 0.9) 0.0299( 0.3) 0.0149( 0.3)
Succinic acid 0.0117( 0.3) 0.0061( 0.3) 0.0109( 0.1) 0.0071( 0.1)
Maleic acid - - - -
Glutaric acid - 0.0037( 0.2) - -
Malic acid 0.0872( 2.0) 0.0343( 1.7) 0.1595( 1.4) 0.0617( 1.1)
Cis-aconitic acid - - - -
Citric acid - - - -
Total 43547 20213 11.4671 5.4939

!'See Table 12.

Table 14. Organic acid contents of the dorsal ordinary meat extracts from wild and cultured flounders (Units: mg/g meat)

ic acid Wild Cultured
Organic aci Chungmu Wando Chungmu Wando
Acetic acid 0.1583( 5.9) 0.0085( 0.6) 0.1391( 2.1) 0.2196( 2.0)
Iso-butyric acid b - - -
n-Butyric acid 0.0084( 0.3) 0.0039( 0.3) 0.0093( 0.1) 0.0096( 0.09)
Iso-valeric acid 0.0133( 0.5) 0.0059( 0.4) 0.0145( 0.2) 0.0161( 0.1)
n-Valeric acid 0.0258( 1.0) 0.0088( 0.6) 0.0267( 0.4) 0.0295( 0.3)
4-Methy] valeric acid 0.0224( 0.8) 0.0066( 0.4) 0.0233( 0.4) 0.0288( 0.3)
Lactic acid 2.1998(82.2) 1.3757(92.5) 6.1030(93.0) 10.6908(95.7)
Oxalic acid 0.0198( 0.7 0.0098( 0.7) 0.0292( 0.4) 0.0344( 0.3)
Fumaric acid 0.0271( 1.0) 0.0194( 1.3) 0.0231( 0.4) 0.0287( 0.3)
Succinic acid 0.0141( 0.5) 0.0086( 0.6) 0.0068( 0.1) 0.0126( 0.1)
Maleic acid 0.0049( 0.2) - - -
Glutaric acid 0.0045( 0.2) 0.0033( 0.2) 0.0042( 0.06) 0.0049( 0.04)
Malic acid 0.1788( 6.7) 0.0361( 2.4) 0.1804( 2.8) 0.0979( 0.9)
Cis-aconitic acid - - - -
Citric acid - - - -
Total 26772 1.4866 6.5595 11.1729

USee Table 12.

o] AAF VR Iactic acid’} FHITT B sy} B
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W, AZENERE & Ao)E & o $ME
NBAA FFH22 IMPY o] B FA o]
AR E 7] A&, FHE A8A o
BB olutamic acid, lysine, aspartic acid, proline,
leucine 59 #akol wWkomnl cysteine, histidine,
methionine, tyrosine, phenylalanine 52 o] v]a%]
A} 1 9o FA oprlxAl RS dAZ &3t
Aot e 2y B A, AREAEE & A
o] ¥ 4 gislont WA= AQale] FAAlel uls}
of Aol Al Feke] wshtl. fejolv|Ale] g
< FAE BE ABOM vt A%E vehigdL,
=gt A, AAZPER & AolE RelA] st
a8y A A|8oA taurineo] 39%~65%% 7HA E2
s Jehdon], 1 o222 hydroxyproline, lysine,
alanine, glycine 52 ] A vehds. f714
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o] Wkt
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