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Abstract

In this study, evaluation on the loaches from the various sources was carried out in respect of their taste
compounds. The samples were classified by local, season and growing condition and evaluated in terms of
composition, the refuse, contents of nucleotides and their related compounds, total and free amino acid, organic
acid and fatty acid. Evaluation on the compositions revealed the fact that, in terms of the local, the imported
loach contain a low level of fat and high level of ash, in comparison with Korean loach; in terms of growing
condition, cultured loach contains a high level of fat and low level of moisture, in comparison with wild loach;
and in terms of the season, the summer loach contains less moisture than the fall loach, but as for the contents
of other component, the summer loach was superior. As for the refuse, the imported loach had a greater refuse
than the Korean loach. In the growing condition, the wild loach had lower value than the cultured loach. There
was no substantial difference in each season. Also nucleotide and these related compounds were detected in all
of the samples, while ATP was not found. The content levels of such detected compound did not show a
substantial difference in each condition. However, generally, the imported loach was poor in such compound and
all of the samples were high in IMP. The samples were high in total amino acids. The local and growing
conditions showed no substantial difference, while in the season, the summer loach had a higher content of total
and essential amino acid than the fall loach. As for the contents of free amino acids, similar distribution of the
composition was shown in each sample, even though there was little difference in their constituents. Also, total
content of free amino acid varied with the conditions of the samples. As for total content of organic acid and
the distribution of the composition, there was a little difference between each condition. In the season and
growing condition, the summer loach was high in organic acid. As for the distribution of the fatty acid
compositions, there was no substantial difference between each condition and each sample. In the case of the
wild loach, the summer loach was high in ®-3 polyunsaturated fatty acid and the fall loach was high in essential
fatty acid. Similarly, in the case of the imported loach, the summer loach was high in @-3 polyunsaturated fatty
acid and the fall loach was high in essential fatty acid.
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Table 1. Conditions of samples

FALS . 22 Heprelo] Aw|AJ Rl gt
A7E WA o2 A 25 nFelA]e] Hit |
TFHIE wf$- 9, Qazi T R FF B
o7ke] A&z} xupibel] efi#jA], Henderson?}t Tocher®
 Feele AATA AA B4 ot A7,
Sinclair 5" &4 oA ¥ AHFES A
44 s % Gl At Akl 2Adq o
T A7 B4 ojFo] FREIAY oIFH A
kol U, F AAFFol & AHAGME
eicosapentaenoic  acid(EPA)®} docosahexaenoic  acid
(DHA)® #= ko), S AAgcd Epast
DHA®] 2 FdAIR 4 ok Rusigic). 3,
Suzuki F® AR Ao] K-S W TEEEIR|
ukAke] o3fel] gl oFAAbl M Hdole] ulm
oA Aupal k2 fo3l AelE Holga ¢
=3 713 o] u]Re}x|o] JofAd Rl o dF
A F AAF e J ge] Jepgon
FA oAb glutamic acidZ} 7FE ¥ $HFE
Xgen, A3 F FAAAC] s wida, dA4,
FRA o2 Jepdd YRSV BF iy
d B3 9ol gl AX o

gt B A7 2] JelelA Foiy A2
2] o) 4ET gl v|FelR| (Misgurnus mizolepisyZ A
AAt, FAAE "l Ao R FRIl o] 5] F49
Ve AnAEdelN T3l uFeAE ARE
A, AY 3 A& 7120 AR TRl oE
AuHdE, #7)E, AR EA =, FA 3 Felet
o)Al 35F, 1AL AL e 2 BAEle] b
I HAEsEH.

e ¥ U

=z
AN AL Table 19 el wlFtetx]
(Misgurnus mizolepis) QAN 7d 3}, A 3%

. ) Sampling date Body weight(g) Body length(cm)
Growing Sampling (Number of samples) (Mean) (Mean)
condition area
Summer Fall Summer Fall Summer Fall
KH" Jun. 3(50) Oct. 2(50) 1538(20.7) 414(7.2) 1318(15.0) 913(10.8)
Wild CcYy? Jun. 9(50) Nov. 1(50) 1215(40.2) 946(16.8) 1221(17.1) 1120(13.9)
CcP® May. 3(50) Nov. 8(50) 932(15.1) 1135(18.9) 1118(13.8) 1217(14.3)
PK* May. 2(50) Oct. 2(73) 719(11.0) 415(7.5) 1014(11.7) 712(9.5)
Cultured cc? Jun, 9(50) Nov. 2(50) 821(7.5) 826(12.7) 1116(12.9) 914(11.6)
CP May. 3(50) Nov. 8(50) 513(8.2) 725(14.2) 912(10.6) 1116(12.9)
Imported China Jun, 1(50) Oct. 2(50) 615(8.5) 541(12.4) 915(12.2) 1118(13.6)

YKyungnam Haman, ®Chonnam Yonggwang, Chonbuk Puan, “Pusan Kangso-ku, ®Chonnam Changhung
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Table 2. Proximate compositions of wild, cultured and imported loach of the summer season (Unit: %)
Growing condition Samplinge area Moisture Crude protein Crude lipid Carbohydrates Ash
KH" 73.41 17.53 5.63 0.31 312
wild CcYy? 74.28 16.81 5.50 0.30 3.11
Ccp® 75.05 17.06 4.81 0.38 2.70
PK? 7297 16.32 6.70 0.33 3.68
Cultured ccY 73.86 17.04 5.54 0.20 3.36
CP 74.15 16.35 7.03 0.24 2.23
Imported China 74.18 17.63 2.23 027 5.69

D-9See the Table 1.
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Table 3. Proximate compositions of wild, cultured and imported loach of the fall season (Unit: %)

Growing condition Sampling site Moisture Crude protein Crude lipid Carbohydrates Ash

KHY 7843 15.24 3.20 0.13 3.00

wild CcY? 80.25 13.37 3.28 027 2.83

Ccp® 79.47 14.60 2.08 0.24 361

PK® 77.61 15.61 3.83 0.36 2.59

Cultured cc? 71.77 14.46 5.17 033 227

Ccp 78.56 15.57 3.84 0.24 1.79

Imported China 78.38 16.08 1.76 034 3.54

-9See the Table 1.
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Table 4. Proximate refuse of wild, cultured and imported

loach (Unit: %)

Growing N Refuse

condition Sampling site Summer Fall

wild KH" 13.14 11.78

CcYy? 14.26 16.90

Cp® 12.77 14.46

Cultured PK? 16.73 19.46

cc? 19.82 19.23

CpP 18.86 1597

Imported China 29.75 25.14

-5See the Table 1.
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Table 5. Contents of nucleotides and their related compounds in wild, cultured and imported loach of the summer season

(Unit: pmole/g meat)

Compounds Wild Cultured Imported

1T1]

PO KHD cY? cP PKY cc® CpP China
ATP ® } - A : - ;
ADP 0.06 0.08 0.38 172 0.33 0.71 0.09
AMP 0.12 0.09 0.12 0.09 0.15 003 0.14
IMP 411 2.40 493 5.52 327 3.50 1.58
HxR® 0.66 075 4.86 289 0.48 147 251
Hx” 1.46 384 131 0.92 1.41 452 168

D-9See the Table 1, “Inosine, "Hypoxanthine, ®Not detected

Table 6. Contents of nucleotides and their related compounds in wild, cultured and imported loach of the fall season

(Unit: pmole/g meat)

- ) Wild Cultured Imported
ompounds
po KHD cY? cP PK® e P China
ATP 5 5 ; 3 3 - -
ADP 0.65 023 034 041 0.17 0.30 0.17
AMP 0.13 191 0.19 0.07 0.15 0.09 0.05
MP 6.54 260 4.46 4.84 5.54 492 3.45
HXR® 1.86 0.66 0.49 091 0.30 0.53 1.42
HX? 0.88 0.58 0.66 038 0.5 0.60 0.62

D-9See the Table 1, ¥See the Table 2
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Table 7. Amino acid contents of the dressed meat extracts from wild, cultured and imported loach of the summer season

(Unit: mg/g meat)
- Wild Cultured Imported
Amino acld g cY? P PK® o cp China

Asp 16.7411.1)°  11.75(10.4) 12.52(10.7) 12.80(10.2) 13.69(10.7) 12.25(10.8) 10.30(9.8)
Thr 7.58(5.0) 5.40(4.8) 6.005.1) 6.20(5.0) 6.56(5.2) 5.74(5.0) 4.80(4.6)
Ser 6.75(4.4) 5.26(4.6) 5.64(4.8) 5.80(4.7) 6.31(5.0) 5.28(4.6) 5.01(4.8)
Glu 22.90(15.1) 16.70(14.7) 17.64(15.1) 18.01(14.5) 18.95(14.9) 17.01(15.0) 15.55(14.8)
Pro + + + + + + +

Gly 9.43(6.3) 8.47(7.5) 9.82(8.4) 9.38(7.5) 8.85(7.0) 7.76(6.9) 8.99(8.6)
Ala 10.13(6.7) 8.25(7.3) 8.55(1.3) 9.05(7.3) 9.15(7.2) 8.05(7.1) 7.72(74)
Cys + + + + + + +

Val 9.39(6.2) 6.97(6.1) 6.80(5.8) 7.43(6.0) 7.62(6.0) 6.36(5.6) 6.43(6.1)
Met 4.89(3.2) 3.75(3.3) 3.94(3.4) 431(3.5) 4.20(3.3) 3.35(3.0) 3.46(3.3)
Ile 7.35(4.9) 5.38(4.7) 5.36(4.6) 5.87(4.7) 5.994.7) 5.284.7) 4.74(4.5)
Leu 12.97(8.6) 9.39(8.3) 9.59(8.2) 10.69(8.6) 10.67(8.4) 9.82(8.7) 8.50(8.1)
Tyr 5.86(3.9) 430(3.8) 427(3.7) 4.66(3.7) 4.64(3.6) 4.26(3.8) 3.70(3.5)
Phe 7.24(4.8) 5.65(5.0) 5494.7) 6.15(4.9) 6.14(4.8) 5.74(5.1) 5.09(4.9)
His 4.69(3.1) 3573.1) 295(2.5) 3.332.7) 3.85(3.0) 3.56(3.1) 2.55(2.4)
Lys 15.20(10.1) 11.04(9.7) 10.58(9.1) 11.91(9.6) 12.12(9.5) 11.25(9.9) 9.91(9.5)
Arg 9.94(6.6) 7.60(6.7) 7.71(6.6) 8.78(7.1) 8.46(6.7) 7.59(6.7) 8.11(7.7)

Total AA® 151.04 11345 116.84 124.36 127.19 113.28 104.86

Total EAA”  79.25(52.5)  58.73(51.8)  58.41(50.0) 64.66(52.0) 65.61(51.6) 58.67(51.8) 53.60(51.1)

U-9See the Table 1, “Number in parenthesis gives the 1% to total amino acid, "Trace, ®Total amino acid, ®Total essential
amino acid

Table 8. Amino acid contents of the dressed meat extracts from wild, cultured and imported loach of the fall season
(Unit: mg/g meat)

Amino acid Wwild Cultured Imported
R Tt cY? P PK” e P China
Asp 9.37(12.1)®  6.61(11.6) 11.32(10.6) 8.00(11.1) 9.96(10.7) 10.30(10.8) 14.53(10.9)
Thr 3.36(4.3) 2.00(3.5) 5.19(4.8) 3.76(5.2) 4.78(5.1) 5.17(5.4) 6.42(4.8)
Ser 4.55(5.9) 3.37(5.9) 5.89(5.5) 4.05(5.6) 5.08(5.4) 5.30(5.5) 7.05(5.3)
Glu 12.11(15.6) 7.82(13.7) 15.83(14.8) 10.95(15.2) 13.84(14.8) 14.56(15.2) 20.73(15.%)
Pro +7 + + + + + +
Gly 6.76(8.7) 6.17(10.8) 11.99(11.1) 6.44(9.0) 9.11(9.7) 7.45(7.8) 13.00(9.7)
Ala 6.22(8.0) 4.86(8.5) 8.78(8.2) 551(7.7) 7.18(7.7) 7.34(7.7) 10.28(7.7)
Cys + + + + + + +
Val 3.49(4.5) 2.42(4.3) 547(5.1) 3.69(5.1) 5.34(5.7) 5.28(5.5) 7.14(5.3)
Met 2.84(3.7) 2414.2) 3.36(3.1) 2.27(32) 2.90(3.1) 3.00(3.1) 434(3.2)
Ile 1.57(2.0) 0.915(1.6) 3.93(3.7) 2.3003.2) 3.78(4.0) 3.93(4.1) 5.11(3.8)
Leu 5.63(7.2) 3.22(5.7) 7.92(7.4) 5.50(7.7) 6.99(7.5) 7.56(8.0) 10.27(71.7)
Tyr 4.09(5.3) 3.69(6.5) 3.55(3.3) 2.59(3.6) 3.12(3.4) 3.39(3.5) 4.48(3.3)
Phe 3.77(4.8) 4.47(7.9) 543(5.1) 3.66(5.1) 4,63(4.9) 5.17(54) 6.10(4.6)
His 2.65(3.4) 1.68(3.0) 2.46(2.3) 2.14(3.0) 2.63(2.8) 261027 3.31(2.5)
Lys 6.32(8.1) 3.87(6.8) 8.76(8.2) 6.16(8.6) 7.77(8.3) 8.44(8.8) 11.94(8.9)
Arg 4.99(6.4) 3.38(6.0) 7.24(6.8) 4.79(6.7) 6.43(6.9) 6.19(6.5) 9,14(6.8)
Total AAY 77.68 56.89 107.12 71.80 93,51 95.67 133.84
Total EAAY 34.60(44.5) 24.36(42.8) 49.76(46.4) 34.27(47.7D 45.24(48.3) 47.34(49.5) 63.77(47.6)

-9See the Table 1, ®See the Table 7.

2 Az, glutamic acid, aspartic acid, lysine, glycine, leucine,

alanine 9] ¥FeFo] Wk vy, histidine, isoleucine,
PO A B2 methionine 52 ¥FS Hcok T, prolinedt

TAolrlxAl 2L Table 73 8olM B wpe} 2 cysteine EXFFel E3sit. A, AREER
o] & 17%¢] AEHAS FHE ABAM =¥ B Al g9 AEdEs Ak
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Table 9. Free amino acid contents of the dressed meat extracts from wild, cultured and imported loach of the summer

season (Unit: mg/g meat)
. . Wild
Free amino acid Tl o )
Phosphoserine 0.042(2.4)° 0.003(0.1) 0.006(0.5)
Taurine 0.140(8.3) 0.158(8.4) 0.181(13.1)
Phosphoethanolamine +" + +
Urea 0.038(2.3) 0.069(3.7) 0.054(3.9)
Aspartic acid 0.045(2.6) 0.019(1.0) 0.019(1.3)
Hydroxyproline + + +
Threonine 0.092(5.4) 0.094(5.0) 0.086(6.2)
Serine 0.065(3.8) 0.033(1.8) 0.056(4.0)
Asparagine + 0.032(1.8) +
Glutamic acid 0.137(8.1) 0.046(2.4) 0.107(7.7)
Glutamine + + +
Sarcosine + + +
o-aminoadipic acid + + +
Proline 0.038(2.2) 0.334(17.7) +
Glycine 0.211(12.4) 0.135(7.2) 0.099(7.2)
Alanine 0.111(6.5) 0.134(7.1) 0.121(8.7)
Citrulline + + +
o-aminoisobutyric acid + + +
Valine 0.041(2.4) 0.017(0.9) 0.028(2.1)
Cysteine + + +
Methionine : + 0.017(0.9) 0.012(0.9)
Cystathione + 0.102(5.4) 0.013(0.9)
Isoleucine 0.017(L.1) 0.016(0.8) 0.016(1.2)
Leucine 0.028(1.6) 0.022(1.2) 0.031(2.3)
Tyrosine + + 0.015(1.1)
jB-alanine 0.008(0.5) + +
Phenylalanine 0.013(0.7) + 0.041(2.9)
[B-aminoisobutyric acid + + +
Y-aminoisobutyric acid 0.189(11.1) 0.182(9.7) 0.166(12.0)
Ammonia 0.049(2.9) 0.040(2.1) +
DL-allohydroxylysine + + +
Ornithine 0.006(0.5) 0.011(0.6) 0.005(0.4)
Lysine 0.036(2.1) 0.005(0.3) 0.040(2.9)
I-methylhistidine 0.105(6.2) 0.130(6.9) 0.118(8.5)
Histidine 0.239(14.0) 0.209(11.2) 0.139(10.0)
3-methylhistidine + + +
Anserine + + +
Camosine + + +
Arginine 0.045(2.9) 0.074(3.9) 0.031(2.2)
Total 1.699 1.883 1.384

D-NSee the Table 7.

A4 4FA vFRA} 7HE ARGE FA v kAl &2 AR nFAAME 50.0%0M 52.5% HHAK

9 goolu)xAl Hafo] wWslkth zE dAke] A
< FAolulxAl R 7HE w|FEA7; wskert €
Folu|xeAl ke HF Alo] Wikl daopr|xAl §
gko] H) SR HA 428%A HIZ 525%F e
Wi gle] AR, AREAEEE B Qe Aol
£ 2 4 godou AREEe 484 uFeA st 7t
& ARG 22 S Jeisldh g5ohxAl F
o= lysinee] 7 ¥3t2™ leucine, phenylalanine,
valine % 32 32 Bolo} Fiolu|eal Fak

3, oA el oA] 50.0%0A4 52.0% HARS
8 39 u)PEAE 51.1%S Jeplglet wbdel 7}
23 AQ )R e S 28%0AN 464%H3L, &
Al w37 GA] 47.7%AA 49.5%% ER.eH
9] v|FHAE 47.6%F BT & A
A1} Al elulcAiko 2 gAl lysine®] ol W
o] e} o] AL FAo2 =t e} F
oA u]FEAE AR}z JYRHes &
Slulz} Aoka AzbEeh 2 0]022) wFelale] o
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Table 9. continued

A1 Ea3 3R] A 324 A 4 F(2000)

B . i Cultured Imported
oe amino act PK” o P China

Phosphoserine 0.003(0.2) 0.003(0.2) 0.007(0.2) 0.022(1.2)
Taurine 0.306(24.4) 0.169(12.6) 0.208(7.3) 0.101(5.5)
Phosphoethanolamine + + + +
Urea 0.073(5.8) 0.098(7.3) 0.069(2.4) 0.054(3.0)
Aspartic acid 0.005(0.4) 0.006(0.5) 0.031(1.1) 0.0492.7)
Hydroxyproline + + + +
Threonine 0.046(3.7) 0.081(6.0) 0.115(4.0) 0.153(8.4)
Serine 0.033(2.7) 0.048(3.6) 0.047(1.7) 0.079(4.3)
Asparagine 0.011(0.9) 0.021(1.6) 0.066(2.3) 0.032(1.7)
Glutamic acid 0.026(2.0) 0.027(2.0) 0.072Q2.5) 0.123(6.7)
Glutamine + + + +
Sarcosine + + + +
o-aminoadipic acid + + + +
Proline + + 0.858(29.9) 0.099(5.4)
Glycine 0.055(4.4) 0.189(14.1) 0.161(5.6) 0.121(6.6)
Alanine 0.071(5.7) 0.086(6.5) 0.154(5.4) 0.112(6.1)
Citrulline + + 0.005(0.2) +
o-aminoisobutyric acid + + 0.004(0.1) +
Valine 0.032(2.6) 0.023(1.7) 0.029(1.0) 0.024(1.3)
Cysteine + + 0.007(0.3) +
Methionine 0.017(1.4) 0.005(0.4) + 0.015(0.8)
Cystathione 0.006(0.5) 0.024(1.8) 0.123(4.3) 0.046(2.5)
Isoleucine 0.0272.1) 0.016(1.2) 0.025(0.9) 0.010(0.6)
Leucine 0.037(3.0) 0.024(1.8) 0.033(1.1) 0.024(1.3)
Tyrosine 0.007(0.5) 0.005(0.4) 0.022(0.8) 0.012(0.7)
B-alanine + + 0.006(0.2) +
Phenylalanine + + 0.021(0.7) 0.019(1.1)
B-aminoisobutyric acid + + + +
v-aminoisobutyric acid 0.108(8.6) 0.178(13.3) 0.215(7.5) 0.161(8.8)
Ammonia + 0.037(2.8) 0.040(1.4) 0.041(2.2)
DL-allohydroxylysine + + + +
Ornithine 0.013(1.0) 0.005(0.4) 0.021(0.7) 0.012(0.6)
Lysine 0.004(0.3) 0.017(1.3) 0.150(5.2) 0.043(2.3)
I-methylhistidine 0.263(21.0) 0.131(9.8) 0.025(0.9) 0.158(8.6)
Histidine 0.056(4.4) 0.117(8.7) 0.231(8.1) 0.221(12.1)
3-methylhistidine 0.011(1.3) + 0.017(0.6) +
Anserine + + + +
Carnosine + + 0.012(0.4) +
Arginine 0.044(3.5) 0.027(2.0) 0.092(3.2) 0.100(5.5)
Total 1.255 1.336 2.865 1.831

D-TSee the Table 7.
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acid, lysine, arginine, proline, aspartic acid&S-2 ¥H
Hoh sile). €8 "ot Al 2 lysineo] 7}
A ¥3ken] leucine, phenylalanine % ¥ ¥HS
By sjgvh. & AT AL el dolA
ulpelx|e] FAJelun]xAl Y glutamic acid, aspartic
acid, glycine, lysinee] & o}v|xAte] 456%F X3}
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W w2 #EE Jehida 9o Hirano%t
Suyama®3= HA % A o9 §AX FEE
(extract) Ag-E-2] @zl ===} el od=f 2}

o7} AT AdAte] FNAE G- W} aga )
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Table 10. Free amino acid contents of the dressed meat extracts from wild, cultured and imported loach of the fall season

(Unit: mg/g meat)

. . Wwild
Free amino acid P & s
Phosphoserine 0.003(0.3)® 0.008(0.6) 0.005(0.3)
Taurine 0.101(8.0) 0.213(15.7) 0.236(15.6)
Phosphoethanolamine 0.001(0.1) +7 +
Urea 0.096(7.6) 0.069(5.1) 0.094(6.2)
Aspartic acid 0.017(1.5) 0.023(1.7) 0.012(1.0)
Hydroxyproline + + +
Threonine 0.127(10.0) 0.137(10.2) 0.078(5.2)
Serine 0.065(5.1) 0.095(7.0) 0.052(3.4)
Asparagine 0.036(2.8) 0.100(7.4) 0.011(1.0)
Glutamic acid 0.031(2.5) 0.053(3.9) 0.032(2.0)
Glutamine + + +
Sarcosine + + +
o-aminoadipic acid + + +
Proline 0.038(3.0) + +
Glycine 0.1108.7) 0.063(4.6) 0.060(4.0)
Alanine 0.131(10.3) 0.167(12.3) 0.142(9.3)
Citrulline + + +
o-aminoisobutyric acid + + +
Valine 0.014(1.0) 0.028(2.1) 0.023(1.5)
Cysteine + + +
Methionine 0.014(1.1) 0.010(0.7) 0.002(0.2)
Cystathione 0.006(0.5) 0.012(0.9) 0.006(0.4)
Isoleucine 0.010(0.8) 0.015(1.1) 0.014(0.8)
Leucine 0.018(1.4) 0.024(1.8) 0.027(1.7)
Tyrosine + 0.010(0.8) +
[3-alanine + + +
Phenylalanine + + +
[3-aminoisobutyric acid + + +
y-aminoisobutyric acid 0.150(11.9) 0.004(0.3) 0.241(16.0)
Ammonia 0.040(3.2) 0.067(5.0) 0.243(16.1)
DL-allohydroxylysine + + +
Ornithine 0.006(0.4) 0.007(0.5) 0.007(0.5)
Lysine 0.028(2.2) 0.1279.9) 0.088(5.7)
I-methylhistidine 0.063(5.0) + +
Histidine 0146(11.6) 0.120(8.9) 0.109(7.3)
3-methythistidine + + 0.013(0.9)
Anserine + + +
Carnosine + + +
Arginine 0.012(1.0) + 0.013(0.9)
Total 1.264 1.353 1.508

D-"See the Table 7.
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Table 10. continued

A FR3)3IA) Al 32 A A 4 F(2000)

E . d Cultured Imported
oo Ao 8t PK” o cP China

Phosphoserine 0.011(0.4) 0.010(0.6) 0.007(0.3) 0.005(0.4)
Taurine 0.105(4.2) 0.099(5.7) 0.142(5.8) 0.233(16.8)
Phosphoethanolamine + + 0.004(0.2) +
Urea 0.053(2.2) 0471(27.1) 0.106(4.3) 0.040(2.9)
Aspartic acid 0.026(1.0) 0.024(1.4) + 0.008(0.6)
Hydroxyproline + + 0.693(28.2) +
Threonine 0.201(8.1) 0.137(7.9) + 0.045(3.2)
Serine 0.079(3.2) 0.090(5.2) 0.077(3.1) 0.024(1.7)
Asparagine 0.049(1.9) 0.043(2.5) 0.115(4.7) 0.087(6.2)
Glutamic acid 0.038(1.6) 0.057(3.3) 0.016(0.7) +
Glutamine + + + +
Sarcosine + + 0.044(1.8) +
o-aminoadipic acid + + + +
Proline 0.902(36.6) + + +
Glycine 0.063(2.6) - 0.064(3.7) 0.025(1.0) 0.081(5.8)
Alanine 0.157(6.4) 0.116(6.7) 0.159(6.4) 0.058(4.2)
Citrulline + + 0.227(9.2) +
o-aminoisobutyric acid + + + +.
Valine 0.029(1.2) 0.020(1.2) 0.016(0.7) 0.035(2.5)
Cysteine + + + +
Methionine 0.021(0.9) 0.006(0.3) 0.007(0.3) 0.016(1.2)
Cystathione 0.012(0.5) 0.004(0.2) 0.090(3.7) 0.006(0.4)
Isoleucine 0.018(0.8) 0.014(0.8) 0.012(0.5) 0.025(1.8)
Leucine 0.034(1.3) 0.022(1.3) 0.020(0.8) 0.042(3.1)
Tyrosine 0.011(0.4) + 0.005(0.2) +
B-alanine + + + +
Phenylalanine 0.009(0.4) 0.008(0.5) + 0.008(0.6)
[3-aminoisobutyric acid + + 0.259(10.6) +
Y-aminoisobutyric acid 0.249(10.1) 0.198(11.3) 0.002(0.1) 0.180(12.9)
Ammonia 0.052(2.1) 0.028(1.6) 0.039(1.6) 0.028(2.0)
DL-allohydroxylysine + + + +
Omnithine 0.013(0.5) 0.006(0.3) 0.011(0.4) 0.015(1.0)
Lysine 0.112(4.5) 0.0026(1.5) 0.005(0.2) 0.040(2.9)
I-methylhistidine B 0.092(5.3) 0.121(4.9) 0.327(23.6)
Histidine 0.170(6.9) 0.167(9.6) 0.187(7.6) 0.056(4.0)
3-methylhistidine + 0.008(0.4) + +
Anserine + + + +
Carnosine + + + + :
Arginine 0.055(2.2) 0.027(1.6) 0.066(2.7) 0.031(2.2)
Total 2.469 1.738 2.456 1.388

-TiSee the Table 7.
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Table 11. Organic acid contents of dressed meat extracts

783

from wild, cultured and imported loach of the summer season
(Unit: mg/g meat)

L Wwild

Organic acid KH cY? P
iso-valeric acid +9 0.003(0.3) 0.001(0.1)
n-valeric acid 0.044(7.7) 0.001(0.1) 0.073(9.6)
4-methyl valeric acid 0.142(21.0) 0.201(27.1) 0.199(26.4)
lactic acid 0.167(24.7) 0.266(35.1) 0.119(15.8)
oxalic acid 0.211(31.2) 0.158(21.3) 0.210(27.8)
fumaric acid + 0.109(14.7) 0.004(0.4)
succinic acid + + 0.018(2.2)
maleric acid + 0.010(1.4) 0.011(1.4)
glutaric acid + + +
maleic acid + + +
cis-aconitic acid 0.103(15.4) + 0.124(16.3)
citric acid + + +
Total 0.676 0.742 0.757
D-9See the Table 1, ®Trace
Table 11. continued

. Cultured Imported

Organic acid PK" cCo CP China
iso-valeric acid + + + 0.001(0.1)
n-valeric acid 0.033(3.9) 0.104(8.0) 0.059(8.2) 0.082(9.5)
4-methy] valeric acid 0.224(25.6) 0.325(25.2) 0.166(23.4) 0.147(17.0)
lactic acid 0.191(26.7) 0.549(42.7) 0.108(15.2) 0.142(16.5)
oxalic acid 0.177(20.1) 0.266(20.7) 0.098(13.8) 0.134(15.6)
fumaric acid 0.033(3.0) + 0.077(10.8) 0.103(12.0)
succinic acid + 0.043(3.4) + +
maleric acid , 0.015(0.7) + 0.014(2.0) 0.006(0.7)
glutaric acid + + 0.004(0.6) 0.005(0.5)
maleic acid + + + +
cis-aconitic acid 0.168(20.0) + 0.185(26.0) 0.241(28.1)
citric acid + + + +
Total 0.840 1.286 0.712 0.860

-9Gee the Table 1, ®Trace
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Table 12. Organic acid contents of dressed meat extracts from wild, cultured and imported loach of the fall season

(Unit: mg/g meat)

L Wwild

Organic acid U o )
iso-valeric acid 0.002(0.7) 0.002(0.3) 0.001(0.1)
n-valeric acid 0.020(5.8) 0.060(12.9) 0.009(0.9)
4-methyl valeric acid 0.011(3.1) 0.002(0.4) 0.192(19.5)
lactic acid 0.024(7.0) 0.147(31.6) 0.178(18.1)
oxalic acid 0.092(26.8) 0.061(13.2) 0.092(9.4)
fumaric acid 0.004(1.2) 0.073(15.7) 0.066(6.7)
succinic acid 0.024(7.0) + 0.123(12.5)
maleric acid 0.024(7.1) 0.019(4.1) 0.051(5.1)
glutaric acid + + 0.012(1.2)
maleic acid + + +
cis-aconitic acid 0.124(36.3) 0.102(21.8) 0.192(19.6)
citric acid 0.017(5.0) + 0.068(6.9)
Total 0.340 0.465 0.983
-9See the Table 1, ¥See the Table 11,
Table 12. continued

- Cultured Imported

Organic acid PK® o cP China
iso-valeric acid 0.001(0.1) 0.002(0.4) 0.003(0.7) +9
n-valeric acid 0.060(7.0) 0.126(22.1) 0.001(0.2) +
4-methyl valeric acid 0.089(10.4) 0.005(0.9) 0.002(0.6) 0.003(0.6)
lactic acid 0.147(17.1) 0.108(19.0) 0.044(11.2) 0.113(26.4)
oxalic acid 0.096(11.2) 0.157(27.5) 0.120(30.5) 0.295(69.1)
fumaric acid 0.050(5.9) 0.030(5.2) 0.010(2.5) 0.007(1.7)
succinic acid 0.018(2.1) + 0.055(14.0) 0.009(2.2)
maleric acid 0.007(0.8) 0.018(3.0) 0.111(13.0) +
glutaric acid 0.010(1.1) + 0.0112.7) +
maleic acid + + + +
cis-aconitic acid 0.380(44.3) 0.124(21.9) 0.097(24.6) +
citric acid + + + +
Total 0.857 0.569 0.394 0.426

D-9Gee the Table 1, ®See the Table 11.
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Table 13. Fatty acid compositions of dressed meat extracts from wild, cultured and imported loach of the summer season

(Unit: area %)
Fatty acid Wwild Cultured Imported
w KH" CcYy? Cp? PK® ccY Ccp? China
14:0 212 1.98 1.66 1.71 2.08 2.56 2.10
15:0 1.10 0.83 L13 + 1.08 1.82 1.08
16:0 19.08 17.39 1593 17.58 18.90 17.73 19.04
17:0 1.76 1.19 1.66 + 1.77 131 175
18:0 547 521 4.10 256 5.51 4.20 545
20:0 +9 + 0.63 + + 0.52 +
21:0 1.33 2.28 1.94 422 1.34 1.50 132
22:0 0.66 0.77 0.71 + 0.67 0.71 0.65
Saturated 31.52 29.65 22.76 26.07 31.35 3035 31.39
16 : 1 (w-9) 15.80 16.52 14.26 8.30 16.17 16.81 16.04
18 : 1 (-9)(cis) 15.09 12.88 1594 20.65 15.15 16.40 15.10
18:1 (@-9)(trans) 691 6.89 6.55 416 6.97 6.34 6.90
Monoenes 37.80 36.29 36.75 3301 38.29 39.55 38.04
18:2 (&-6) 6.91 7.56 10.67 31.42 6.97 10.75 6.90
18:3 (@-3) 6.95 7.83 8.93 343 6.44 7.24 6.93
18: 4 (0-3) 0.78 146 1.14 + 0.78 1.20 0.78
203 (@-9) 1.36 347 4.03 1.63 1.37 2.06 1.35
20: 4 (@-6) 403 3.65 4.14 + 4.16 3.74 4.12
20:5 (@-3) 445 6.46 355 2.54 4.49 273 444
226 (0-3) 1.40 2.08 1.53 1.00 1.41 1.50 1.40
Polyenes 25.88 32.51 3399 40.02 25.62 29.22 2592
©-3-PUFA” 13.58 17.83 15.15 6.97 13.12 12.67 13.55
TEFA® 17.89 19.04 23.74 34.85 17.57 21.73 17.95

0-9See the Table 1, ®Trace, "0-3-PUFA: poly unsaturated fatty acid.

9TEFA: total essential fatty acid
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Table 14. Fatty acid compositions of dressed meat extracts from wild, cultured and imported loach of the fall season

(Unit: area %)
Fatty acid Wild Cultured Imported
i KH" cY? CP PK? cc¥ cP China
14:0 1.60 1.65 232 1.61 1.66 201 1.64
15:0 1.00 1.04 1.79 1.78 + 0.85 +
16:0 17.43 17.44 17.27 19.05 17.98 17.96 18.92
17:0 0.84 0.84 1.34 1.62 + 1.19 +
18:0 3.15 3.15 433 4.58 2.50 5.18 245
20:0 +9 + 0.54 0.56 + + +
21:0 3.10 3.10 1.53 2.02 4.11 2.78 0.63
22:0 + + 0.73 0.74 + 0.75 +
Saturates 27.12 27.22 29.85 31.96 26.25 30.72 23.64
16: 1 (®-9) 8.68 9.08 17.22 13.17 8.37 15.87 8.78
18 : 1 (@-9)(cis) 20.29 20.30 16.80 16.20 20.80 12.84 20.43
18 : 1 (®-9)(trans) 496 497 6.50 6.71 4.05 6.76 3.98
Monoenes 3393 34.35 40.52 36.08 33.22 3547 33.19
18 :2 (w-6) 27.98 2743 10.13 11.09 31.36 7.54 33.87
18:3 (®-3) 497 497 7.34 7.78 3.36 7.80 3.51
18 : 4 (®-3) 0.71 0.71 1.23 1.06 + 145 +
20:3(w-9) 1.24 1.24 2.12 1.09 1.58 3.36 1.56
20: 4 (0-6) 0.95 0.95 3.84 4.10 + 3.64 +
20:5 (w-3) 1.50 1.60 2.80 3.70 247 6.43 243
22:6(®-3) 0.70 0.71 1.18 1.60 0.98 2.07 0.96
Polyenes 38.05 3761 28.64 3042 39.75 32.29 42.33
®-3-PUFA” 7.88 7.99 12.55 14.14 6.81 17.75 6.90
TEFA® 33.90 3335 21.31 2297 34.72 18.98 37.38

D-9See the Table 1. ®®See the Table 13.

9, A8 9 AAEEEE F freloha) ey
< 47 AolE & 4 AT FEHoE 4 A&
oAl ko] @S 72 taurine, threonine, glutamic
acid, glycine, alanine, y-aminoisobutyric acid, histidine
Soldet. & frlalEEs f71A IAARE PE AL
A, AREAE 9 ARERE F3e] Aol g e
o, A AlgeM FEHLE W2 #H7|ALE lactic
acid, 4-methyl valeric acid, oxalic acid, cis-aconitic
acid ol%ieh. AEE R AFERY2 L 54 v
FepA 7t frlabege] FRsie. AWAl 242 A
o, AR Y AFEAER & AelE &
2m, A A8AM Cio Cigp Cignr Cigaltrans), Cygy,
Cis 5° WU @3 A=EZA AL 45
Aol Ag v/t whT, e 7
Ao AQ vFeR7} i W £ vl FEA g
o3 LEFEAPAFFE 45Ul Wk, YA
WA 71SA ) Wsieh B A7 A F¥
8 2 o Aujdist JdEel oM A=A 9
AEHZ & Aol £ 5 I YA vl
o o7& 3R] ¥ dARIEA, UM @
G Fol el Falel Yelges JPA PolA

ARHez 43S &+ U

2 #

1. Statistical Yearbook of Agriculture Forestry and Fisher-
ies. pp. 276-385. Ministry of Agriculture Forestry and
Fisheries, Korea (1994)

2. Monthly Trade Statistic. Vol 12. pp. 1430-1431. The
Korea Customs Research Institute. Korea Customs Ser-
vice, Korea (1993)

3.Choi, K.C., Jeon, S.R.,, Kim, LS. and Son, YM.
Coloured Illustrations of the Freshwater Fished of
Korea. pp.110-127. HyangMun, Seoul, Korea (1990)

4. Tllustrated Encyclopedia. The Fauna of Korea(2)
Fishes. pp. 234-244 Ministry of Education, Korea

5. Aoki, T., Takata, K. and Kunisaki, N. Comparison of
Nutrient Components of Six Species of Wild and Cul-
tured Fishes. Bull. Japan Soc. Sci. Fish. 57: 1927-1934
(1991)

6. Yamaguchi, T., Sato, Y., Ito, M., Moritani, N. and
Hata, M. The Lipid and Fatty Acid Compositions in
Tissues of Cultured and Wild Coho Salmon Oncorhyn-
chus kisutch. Bull. Japan Soc. Sci. Fish. 56: 1601-1605
(1988)

7. Morishia, T., Uno, K., Matsumoto, Y. and Takahashi,

T. Comparison of the Proximate Compositions in Cul-



AR, 3271 A o) 7RI e g vl 787

tured red Sea Bream Differing the Localities and Cul-
ture Methods, and of the Wild Fish. Bull. Japan Soc.
Sci. Fish. 54: 1965-1970 (1988)

8. Morishia, T., Uno, K., Araki, T and Takahashi, T.
Comparison of the fatty acid Compositions in Cultured
red Sea Bream Differing the Localities and Culture
Methods, and those in Wild Fish. Bull. Japan Soc. Sci.
Fish, 55: 847-852 (1989)

9. Morishia, T., Uno, K., Araki, T. and Takahashi, T.
Comparison of the Amount of Extract of Nitrogenous
Consituents in the Meats of Cultured red Sea Bream
Differing the Localities and Culture Methods. and
those in Wild Fish. Bull. Japan Soc. Sci. Fish. 55:
1565-1573 (1989)

10. Morishita, T., Uno, K. and Takahashi, T. Variation with
Growth in the Contents of Nitrogenous Constituents in
he Extracts from Cultured Red Sea Bream. Bull. Japan
Soc. Sci. Fish. 53: 1871-1881 (1987)

11.Kim, H.Y., Park, C.C,, Lee, HB., Ahn, B.J., Hur,
JW.Lee, S.O. and Cho, D.J. Studies on the Tastes
Compounds of Wild and Cultured Fishes(I). The
Report of National Institute of Health 31: 664-680
(1994)

12.Kim, H.S. and Lee, HK. Studies on the Nutritional
Value of Loach Misgurnus mizolepis J. Korean Soc.
Food Nurt. 14: 296-300 (1985)

13. Yang, S.T. and Lee, EH. Taste Compounds of Wild
Loach Meat. Bull. Korean Fish. Soc. 17: 177-183
(1984)

14. Sung, N.J. and Shim, K.H. Studies on the Food from
Fresh Water Fish. Korean J. Nurt. 14: 80-86 (1981)

15. Yang, S.T., Park, Y.S. and Lee, E.H. Free Amino Acid
Contents in the Extract of Loach Misgurnus anguilli-
caudatus. Bull. Korean Fish. Soc. 11: 155-158 (1978)

16. Park, E.S., Kang, D.S. and Ha, B.S. Comparison of
Carotenoid Pigments in Chinese Muddy Loach, Mis-
gurnus mizilepis and Muddy Loach, Misgurnus anguil-
licaudatus in the Subfamily Cobitidae. Bull. Korean
Fish. Soc. 27: 265-271 (1994)

17. Qazi, R., Igbal, QJ. and Toach, K. Total lipids and
fatty acids in the livers of some fresh water fish. Parki-
stan J. Zoology 22: 15-22 (1991)

18. Henderson, R.J. and Tocher, D.R. The lipid composi-
tion and biochemistry of fresh water fish. Progress in
Lipid Researcher 26: 281-347 (1987)

19. Sinclair, A., Dustan, G.A., Naughton, J.M., Sanigorski,
AJ and Dea, K.O'. The lipid contents and fatty acid
composition of commercial narine and fresh water fish
and molluscs from temperate Australian waters. Aus-
tralian J. Nurt. Dietetics 49: 77-83 (1992)

20. Suzuki, H., Okazaki, K., Hayakawa, S. Wada, S. and

Tamura, S. Influence of commercial dietary fatty acids
on polyunsaturated fatty acids of cultured fresh water
fish and comparison with those of wild fish of same
species. J. Agri. Food Chem. 34: 58-60 (1986)

21. Folch, J M., Lees, M. and Stranley, G.H.S. A simple
method for the isolation and purification of total lipids
from animal tissue. J. Biol. Chem. 226: 497-500
(1957)

22. AOAC. Official Method of Analysis, 16th ed. Associa-
tion of Official Analytical Chemists, Washington, DC,
USA (1995)

23. Hirano, T., Nakamura, H. and Suyama, M. Quality
Wild and Cultured Ayu-II Seasonal Variation of Proxi-
mate Composition. Bull. Japan Soc. Sci. Fish. 46: 75-
78 (1980)

24, Suyama, M. White fish and red fish, Fishery science
series 13. pp. 68-77. Koseishakoseikakuang, Tokyo,
Japan (1976)

25. Konosu, S. and Watanabe, K. Composition of Nitroge-
nous Extractive Cultured and Wild Red Sea Breams.
Bull. Japan Soc. Sci. Fish. 42: 1263-1266 (1976)

26. Suyama, M., Hirano, T., Okada, N. and Shibuya, T.
Quality Wild and Cultured Ayu-I On the Proximate
Composition, Free Amino Acids and Related Com-
pounds. Bull. Japan Soc. Sci. Fish. 43: 535-540 (1977)

27. Kuninaka, A., Kibi, M. and Sakaguchi, K. History and
development of flavor nucleotides. Food Technol., 18:
287-293 (1964)

28. Kosonu, S., Maeda, Y. and Fujita, T. Evaluation of
inosinic acid and free amino acids as testing substance
in the katsuwobushi stock. Bull. Japan Soc. Sci. Fish.
26: 45-48 (1960)

29.Japan Foods Industry Association, Method of Food
Analysis. pp. 491-508. Kouring, Tokyo, Japan (1984)

30. Hirano, T. and Suyama, M. Quality Wild and Cultured
Ayu-III Seasonal Variation of Nitrogenous Constituents
in the Extracts. Bull. Japan Soc. Sci. Fish. 46: 215-219
(1980)

31. Park, I.W. Studies on the processing suitability of dried
loach (Misgurnus mizolepis) product. M.S. thesis,
Chonbuk National University, Chonju, Korea (1985)

32. Ohta, S. Food Seasoning. pp. 146-187. Saiwaisyobow,
Tokyo, Japan (1976)

33. Shou, H. Food Component and Taste. J. Food Indust.
Japan 16: 83-87 (1969)

34. Kojima, T., Sato, M., Yoshinaka, R. and Ikeda, S.
Chemical components and fatty acid composition of
lipids in cyprinidae in lake Biwa, Bull. Japan Soc. Sci.
Fish. 52: 1779-1785 (1986)

(20004 5% 104 A4



