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Abstract

In this study, eel, puffer and snake head fish, which are widely taken and highly valued for processing into
baked fish, soup or fish juice were studied by classifying them into wild fish and cultured fish, and evaluated
in terms of taste. The samples were gathered in the area including Kimhae, Samchonpo and Haman in
Kyungsangnam-do, Kangsu-Gu in Pusan and Bukcheju-Gun in Cheju-do. Proximate compositions, the content
of nucleotides and their related compounds, total and free amino acids, organic acids and fatty acids of the
fishes were analysed. Generally, as for the compositions, wild fish had a higher crude fat content and a lower
moisture content as compared with cultured fish, while there was no great difference between them in terms
of crude protein and ash contents. Nucleotides and their related compounds including ATP, ADP, AMP, IMP,
HxR, Hx were detected, and the amounts of which were nearly the same with respect to the growth
conditions. IMP content was high in all of the samples, while ATP content was extremely low. Total 17
amino acids were detected from the samples, and most of the samples had high contents of glutamic acid,
aspartic acid, lysine, leucine, glycine, alanine and arginine, and low contents of cystein, isoleucine and
methionine. As for the other amino acids, generally same level of contents were detected for each samples.
In cases of eel and snake head fish, the wild fish had higher total amino acid contents in comparison with
cultured fish. And the result to the contrary was obtained for the case of puffer. Sample fishes had nearly
the same compose distribution of free amino acid though the contents of which were a little different
according to the samples. Each sample had high contents of taurine, hydroxyproline, glutamic acid, glycine,
cystathionine, B-aminoisobutyric acid and lysine. Total organic acid contents of cultured fish was higher than
that of wild fish. All fishes commonly had high contents of lactic acid, iso-valeric acid, oxalic acid and
fumaric acid. High levels of C,, C.g;, Cigeisp Cisz and Cy, were shown in all of the samples and w-3
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polyunsaturated fatty acid content of cultured fish was higher than that of wild fish, and as for the essential
fatty acid, wild fish has higher content in comparison with cultured fish.
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AR (Family anguillidae)?) &3 WA
(Anguilla japonicaye A=A o2 R¥s=o] glom Al
2o do2 ALE gy BEOE A4E 4wt
o}, ARA ghEelA] Ay 4HA AFFeE &
7R E5 Ho] EXAE AH FAaFHAAT Q)
= AAoln 3 ol ¥, WEE FAE £X
Bo}@d BBl (Family Tetradontidae)) 435F= AR &
(Sphoervides rubripesye %= Je} A s % 42
FH 37telx o), Elolsh, F X Peter the great
Bay 8l £¥352, 7} EXH(Family ophicephalidae)
ol &3} 7VEX)(Ophicephalus argusy= -] Y2k A

Table 1. Conditions of sampled fishes

eje] NEA FEAT Glom ofAlo} FgEA
3, Qo] 97 RIAT Y, o)F oiF2 Fo)
7 B3 4opel Felel YAFoI} AHF = PF
wekAol] Aol & AFFY shieln, HE olF
e AN B} ohie} Fold A5
9 dpoe 4ol FYHT Yx AHelmz 5
molA Bt ohle} 7| ERelN AR F84S o
A7k Qe ARelsh AN AFL2A 529 9]
A% Ao 9ler} oFel WY HEGAY AFe
Mmoo WA gtk 7 $49 Ad 9 P4 of
Fo) AulgRe] B AFF AR R APEREE
HE, 208, 9A % n T4 DT A
o2 A7 W AREA 42 4 Aol HeF
3 QA ghort R F 2ANS Srgel o
A% AT JeiT ARV S MPH F
02wty T4 R FlclulxAl gae wis
T Pe JePAREd 59, turinee] FFHSE B
Seka M usigich, G Sdele] ARl e @
Foue wsd s 97 992 9 29
B AFASL WAl, Hol, FHBAG UG % HE
& Y FHo2 WA} PSS vhre] A
HE, @9 ANRJEA, A7, T4 2 59 of
alaeAl, Auba 59 Fke B4

Mz AW Uy

IHE
AEe) 212 Table 16 VERlglEr. WA (Anguilla
japonica) AL 7d 78, kAR FAF AT

Specie Sampling  Growing  Sampling No. of Body weight(g) Body length(cm)

pecies site conditions date (1996)  samples Range Mean Range Mean
Eel PK" Cultured Mar. 7 15 196221 211 4048 44
(Anguilla japonica) KK? Wwild May 29 13 100250 159 3751 45
Puffer cP Cultured  Mar. 19 5 9501,000 990 3539 36
(Sphoeroides rubripes) ~ KS® Wild May 8 5 7002,000 1,241 3142 37
Snake head PKV Cultured  Mar. 15 5 1.2301,900 1,416 5160 54
(Ophicephalus argus) ~ KH? wild Mar. 16 5 1,3002,000 1,541 5160 54

DKangsu-Gu, Pusan ?Kimhae, Kyungsangnam-do *Bukcheju-Gun, Cheju-Do “Samchonpo, Kyungsangnam-do “Haman,

Kyungsangnam-do.
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B0 (Sphoeroides rubripes) QAL g AE, <F
AALE AFE BAFE, 712X (Ophicephalus argus)
AQARE A kb, AR A A TN 2
T3+

A8 AHe 75 2719 AFe] visd AL
Adle] ice boxE o83 HelelZ AP -
8o dressing 3 F (WA, o], HEAA) Z A
g 23%3ld blender(Food Mixer, HANIL, Korea)Z
vlsfat F gy ZeElodd vdel] TAEl F4
10°CE H4 FAe T2 AYAEE AN

Uik

FEe AQrldAEYH, 2EWAL  semimicro
Kjeldah], A4} Soxhletd, 332 4] Hapge
2 &g

sMEd

wifgt A& Sgell 10% W HP2ARE] 25mLE |

7hsle] s A mRlApdel A A3 o8 A
$#2](4,000rpm, 10min, Himac CR2IE, HITACHI,
Japan)sle] A43uhs FH3LAL, B ARl 10% Y3
HQ4 448 20mLE Zhs) WPEEA o F
4,000 pmell A 1087 UARE 3] A3 S E343
Aot o] & 2L 23] W FHE AFAS
EF g3led 5 N ARGS9 22 pH 752 =3
g o F3g JPLAMEA S o] 43l 100mLE
4315}, ol AolA oF 3087 WA F 4,000
rpmell A 1087 YA EE o A4EdS millipore
filter(0.45 pm)2 o F}sle] TLAA A2 vlE 78
(HPLC)Z ¥A381%ic}. Al AM48F HPLCE: PU-980
pump, UV-975 UV/VIS detector, Rheodyne injector,
Co-965 column oven®.Z A% Jasco Model LC-900
(Jasco International Co., Ltd., Japan)S AM8-3}9%1.ow,
ojfje] ¥MFEH o2 AL Finepak SIL C((4.6X
250 mm), ZP-LE=E 40°C, ©]F4-2 0.04M KH,PO,
:006 M KHPO(pH 7.5, 1:1), %42 0.8 mL/min,
wavelengths 340 nmol| Al 20uLE F3le Chart
speed 0.5 mm/minZ. ¥A315}

ATP, ADP, AMP, IMP, inosine, hypoxanthine ¥&
2 Sigmatl AlFE AMSEGE o, Agd LS F
FE2 0001~1.0 M2 72 A% B549 20uL4
< FYstd FUs FHEAE M peaks] AE F
z2¥e Agde g AR 2E2FH
retention timeS W3 F HAFHE o83l 7 A
B4l Famoz WAl

TAJoH |t

AR S0mgE #sled PEe] Wi 6 N HCl 2mL
2 713l ZRRPEEE F 110°CY] sand bathellA 244]
7 R EAAIAY. B3NS glass filter® o] 313
A st GARE AAT o B 718l oA
AP TsE pH 229 FAAt Y3408 25mlE
A43}] millipore filter(0.45 pm)E J 33 F ofn|x
A} AEEA A (LKB Biochrom 20)2 A s&}gic}.

RE|oH| At

C upEl AR 5g8 AEIE] Al 1% HIAUAEY
40 mLE 715l 158 B9 FAYSAL o] & uhExz
3l E2A 100mLZ A48 F 4,000 rpmel M 15
) WA EEs o] F dAHFE H3le Dowex
2X8(Cl form, 200~400 mesh, ®2X 3 cm)*]| 2 o]
A g3 AR AASE 2 W AEY .02
N HCl 3mL)g 2o} ZRFs53 ¥ pH 229 T4k
fA3gRo gy 25mLE 43l ofnjiAl AFEA
A (LKB Biochrom 20)& A &3l

7L

A& 50 g9 60°CS E 130 mLE )3l FA3}a
F 10,000 rpmell A 5¥7F WAEe]sl Aol S 23
&3 oAl ARAlell 60°Ce] B S50 mLE 713l $is} 2
< 223% 23 HHESlT B AR 2F
F E£ 7lsl 250 mLE A-4std) ©]F 80 mLE
& HCIE pHE 2.0~3028 ZAHE o} Ambelite
CG-120 H*(100X020 id. mm) %e]& ZHE F34] -
71 ¥ Ambelitt CG-48 OH(100X020 id. mm) °]
< 2o FFAR) oL olddl 2 N NaOH 40 mLE
THNA F7IAkE 4EEH. o] £29& HSOE
pHE 8-92 XA ¥ AF3H5H7|(New Rotary
Vacuum Evaporator, EYERA, Japan)® A7 =&
Aa7lxag ¢438] AAA n-butanol 1 mL, F53HAk
JEF 1g XA S5mLE 7ishe] W83k 120°C
oA 3087t 7Hdste] butyl esterdt 3. oo &
10 mL2} WREEFEA(IS)ZAM hexane(S mg/mL) 3 mL
2 7Bk F5RHIES 05 g& Wol ke AlA
83 hexaneZol| 714t butyl esterE 2-FA|H GCE
B35t Al¥ed A3t GC= FID’) ¥-231¥) Fisons
Model 8060 Series(Fisons Instrument, Italy}E AM8-3}
qom, ojwje] ¥ME7L LAY HP-FFAP capillary
column(0.2mm ID.,, 03pum film thickness, 50m
length, Hewlett Packard, USA), 289 2%+ 50°Cel
A 5°C/min®) £EZ 240°C7HA] 23t 587 #A



HAA Y SR o], Bel 71EA 9] st A Eell Rt AT

st FUTF 2 AE)9 eEE 275°CR %o
+A2E 988 AHSld 3ml/ming] f4o2
3T split ratio= 50: 12 3}t

X|ghat

AAbE EA517] 918 Folch 5929 whg& Wy
sl AahE &3t &, AR SRR 50 gol
1.59 7}2e] chloroform : methanol(2 : 1, v/v) E%-8
< 7b3le FAE7IMuli  Homogenizer, SMT Co,
Japam)Z  3¥7+ vhd F 441E2((10,000 rpm,
10 min)3} AA ARl A 154 7bge 4] &
& 7lsle 32 Sqside. fe 2 22 33
R3S oS BF Y8jed KCH-Y-E FHA ofg9
1/4 AEZ 718132 50008 PE=eA 5~1087 71
3 F Rz r)d Y32 AHIA ANeEEES
chloroform®& £2]3l2 1/4%) 718¢] water : methanol
(1:1, viw)EZEA & 71sle] MHslad. 919 23+&
23] uHE3l & &3-E 3L F4 NaSOE % 5
& AAsY A3t qRe AFIHFSIR
50°Coll M BrllE AASE AFEulE AAtag sk
A AAs F S Ak 29 AN s
3 I methyl ester3l¥ ACAC] o2 &3l F,
ZHEetaae] A& 350mg, NaOH in methanol 6
mL, ¥]54E 93 AdeeE]r) gleiA wdi7kA| o 10
£zh 7149383 BF, in methanol 7 mLE 7}3}e] 28
7F F ¥ 2~5mLe heptaned 7}k 15% <} A
23] ekl X3} NaCHE-Y-S heptaneo] H-H8
H71A] 7181aL Al el heptanedS &7 T Na,SO,
2 Ay £E-E AAR ¥ GCol FEiTh Al
A48 GC¥ FID7} H-#¥ Fisons Model 8060
Series(Fisons Instrument, Italyys AMEslglon], 432
HP-1 capillary column(0.2mm ID., O03um film
thickness, 50 m length, Hewlett Packard, USA), ¥
LEE 40°ColM 187 A8 F 7°C/mind] $55
60°C7HA] 523l 187 A2 5] 190°C7HA]
3C/min®] £=2 53l 1382 {A& F 250°C

. 1061

7HA] 3C/minSE $e3le] 287t fASIAh T
9 A7) 2EE 275°CR 3lglon Hub|AR:
YFE AHEsle] 1.5ml/min®] #4502 3T split
ratio= 80: 1% 3}g}.

w2 ¥ O

e

FA F HQAL W], Bol, 7FEA ] dutdES
43 ZIE Tabel 2¢ Yepligicl. HAIHoz o
AAb o} fi7t Al o fell vldhed A P ¥
kot eRglere bt v AS Jehigich o
g} xRy SRgERe Z Aol E 5 94l
o} Jubg oz oAl o} fE HAAL ol Fol uis &
Ae] 7|EAc Ru= 1 9e}. o] FEH UYL Ho
9] lojollA] FolE- 4= Q1 Fole] AR Fol| A
vhgheo| (il A o] AR 3.0%°]4, Ee] AR 2.0%0°]
A4 7VEA AR 6.0%°14) BoBR o] AlRFe
A|upo] ofAlAL o) f] THo2 HPHe A7) o
Toln Mo Y A oA eRiFEE H
AAtelfell wgle] -FFe] FF3) dFL2 A7
HA®. Morishita FOL A F dubdEz=Ae] AR
W,ook] uhiE 2 Agojgle] wlmeA] Akx]7} o2
FAlEe] gutAdE-e Zxhwal HEggRe alolr) ¢l
L} Ak zpo)7) Ak dgEd oA kA
AN AMEEE Al AEalold] 71Vt slg
ok 7 592 A 9l xR FE, 29E
9] AuAE vimoA YHidE-Le AR HRE & A
o] & 4 9o, HARAEEE AL ojF7)
HGAL offpol| vI3le] ZARFE EI SR
2 ot e AL Hgon repdEe & Ao)E
£ 4 9993 ¥ Y. Hirano 39& A 9
oA 2olo] FAeo A b AToA YuAE
o] AA Wzl AR Al #A47) oded AAb
Zholl = EkAs 2o F713 A o] vehin Algt
7l 2 Wi gAteletn Baslgcl B Alge] 3

Table 2. Proximate compositions of cultured and wild fishes (Unit: %)
Species Sampling site  Growing condition Moisture Crude protein Crude lipid Ash
Bl Ko CuuedWad 500 1334 116 093
Puffer Ry Cumawis  Sob 1537 03 122
T -

D-9See the Table 1.
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Table 3. Contents of nucleotides and their related compounds of cultured and wild fishes

A Es48 )= A 32 # A 5 E (2000)

(Unit: umol/g meat)

Eel Puffer Snake head

Compounds Cultured Wwild Cultured Wild Cultured wild
PK? KK? cP KS* PK" KHY

ATP 0.385 0.023 0.141 0.010 0.047 0.092
ADP 0.572 0.165 1.385 3.380 0.978 1.091
AMP 0.383 0.077 2.039 0.1060 0.382 0.090
IMP 2.090 3.280 9.875 9.936 4432 2417
Hx?® 0.743 0.496 0.430 0.350 0452 0.993
HxR?” 2471 1.982 0.307 0.848 3.206 7.955

1-9See the Table 1. “Hypoxanthine ”Inosine.

HE ol5e) B3} YAsl AE Jehigish

SAER B

R B AHGAF WiAo], Bel, 7lERS YAHA E
A =8 HPLCE 43 A= Table 3¢ el
At o989 nucleotideso] 3] A 2}stHl =
¥l o3 AlFetHel wel Au|AE, AERAHAE
B4 9 zhigAle] ARBARA F8AHT 9l of
F 3 A FHZFEL 23 2057 o4
nucleotides® §-H31 gled F2 THZA | W
HAIHAEAZA ATP, ADP, AMP, IMP, Hx, HxR %
o] AZHNT AAzAE2E & Ao|7} gl A
AlBM IMPS Fako) ¥A vlehdT, ATPY]

Table 4. Amino acid contents of the dressed meat extracts from cultured and wild fishes.

2 3] Wolkeh Adap A9 AGAL 7HEXY Al
Foll gk A7l IMP el 5.6 umol/g meat®>
2 98 Al v ¥4 Jehdde 2asige =
& Konosu2} Watanabe'®, Suyama'?¢] ©¥2] gl Ha
FEF Lolol g ATFlME MPHEe 7 st
I 7} FFE & Aol7} giden, AR, A8
dx & zlo)7} giekn sl £ d7olM 2A
AT o] AR FE HAFI gl An
AEL 5 GMP>5-IMP>5-XMP(xanthylic acid)®] &2
2 7}8l= Kuninaka $®¢] nucleotides =t -7}
Konosu £2]% IMP$} fr2]epnlixAl Alelelli= wbe] AF
2}g-o] gloke BT Fol e, WA, o, 7}

(=]
Ein

2=
[

ER2] dAHAEA F PPl 53] @2 MPE

(Unit: mg/g meat)

Eel Puffer Snake head
Amino acid Cultured Wild Cultured Wild Cultured Wild
PKY KK? cp KS* PK? KH?
Asp 6.27(11.2)° 7.07(10.5) 8.44(11.6) 6.01(9.8) 7.78(12.0) 7.82(10.9)
Thr 2.64(4.7) 2.98(4.4) 3.14(4.3) 2.50(4.1) 2.50(3.9) 3.39(4.7)
Ser 2.67(4.8) 3.07(4.6) 3.63(5.0) 2.83(4.6) 3.16(4.9) 3.39(4.7)
Glu 9.29(16.6) 10.73(16.0) 12.12(16.6) 9.87(16.1) 10.71(16.5) 12.07(16.9)
Pro +7 3.45(5.1) 3.59(4.9) 3.21(5.2) 2.97(4.6) 3.41(4.8)
Gly 3.51(6.3) 4.70(7.0) 447(6.1) 3.98(6.5) 4.30( 6.6) 4.72(6.6)
Ala 3.80(6.8) 4.54(6.8) 4.99(6.8) 428(7.0) 4.49(6.9) 4.75(6.6)
Cys 0.55(0.1) 0.61(0.9) 0.45(0.6) 0.56(0.9) + 0.55(0.8)
Val 2.23(4.0) 2.33(3.5) 2.31(3.2) 2.11(3.4) 2.01(3.1D) 2.72(3.8)
Met 1.93(3.4) 2.12(3.2) 2.39(3.3) 2.17(3.5) 191(1.8) 232(3.2)
Ile 1.89(3.4) 2.02( 3.0 1.72(2.4) 1.62( 2.6) 1.19( 1.8) 2.33(3.3)
Leu 4.44(7.9) 4.84(7.2) 5.25(7.2) 4.63(7.5) 4.52(7.0) 5.47(7.6)
Tyr 3.14(5.6) 3.32(4.9) 3.77(5.2) 3.19(5.2) 3.87(6.0) 2.89(4.0)
Phe 2.83(5.0) 3.08(4.6) 3.83(5.3) 3.17(5.2_ 4,03(6.2) 3.37(4.7)
His 2.36(4.2) 2.64(3.9) 2.00(2.7) 1.48( 2.4) 2.12(3.3) 1.79(2.5)
Lys 5.06( 9.0) 5.76( 8.6) 6.57(9.0) 5.94(9.7) 5.79( 8.9) 6.27( 8.8)
Arg 3.46(6.2) 3.94(5.9) 421(5.8) 3.89(6.3) 3.39(5.2) 4.27(6.0)
Total AA® 56.07 67.20 72.88 61.44 64.74 71.53
Total EAA” 26.84(47.9) 29.71(44.2) 31.42(43.1) 27.51(44.8) 27.46(42.4) 31.93(44.6)

D-9See the Table 1. “Number in parenthesis gives the % to total amino acid "Trace ¥Total amino acid *Total essential amino

acid.
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Table 5. Free amino acid contents of the dressed meat extracts from cultured and wild fishes

o] A&AAR. dAF-E£2 ABANA glutamic acid,
aspartic  acid, lysine, leucine, glycine, alanine,
arginine 52 ¥aFol ¥9LH, cystein, isoleucine,
methionine 5] ol ¥lZA Aol 2 9] FA
ohuxxAt ke A2 w|kslgch WAois) 74EX
T AQAle] FAAbe] vlE FAolm| Al Hge] ¥
U3 Bl 2wk FAolu| Al F Hapolw)
Ake] s RIN]EL A 424%004, FT 47.9%
E W glen] AARERE & W oMe
vebiA] skt W4 olu]xAl S| M= lysines] 3
o] 714 ¥9ten, leucine, phenylalanine, arginine

(Unit: mg/g meat)

Eel Puffer Snake head
Free amino acid Cultured Wild Cultured Wild Cultured Wild
PKV KK? cp KS* PKY KH»
Phosphoserine 0.009(0.2)° 0.008(0.1) 0.017(0.3) 0.013(0.3) 0.009(0.1) 0.009(0.1)
Taurine 0.280(5.2) 0.604(7.3) 1.269(22.2) 1.329(25.7) 1.518(22.8) 1.498(25.1)
Phosphoethanolamine 0.004(0.1) 0.016(0.2) + + + +
Aspartic acid +7 0.006(0.1) + + + +
Hydroxy proline 0.370(6.8) 0.439(5.3) 1.317(23.1) 0.940(18.2) 1.219(18.3) 1.344(22.5)
Threonine 0.026(0.5) 0.045(0.5) 0.047(0.8) 0.029(0.6) 0.155(2.3) 0.133(2.2)
Serine 0.017(0.3) 0.044(0.5) 0.047(0.8) 0.019(0.4) 0.062(0.9) 0.058(1.0)
Asparagine 0.003(0.1) 0.003(0.0) 0.006(0.1) + 0.012(0.2) 0.0352(0.6)
Glutamic acid 0.038(0.7) 0.077(0.9) 0.009(0.2) 0.023(0.4) 0.050(0.8) 0.125(2.1)
Glutamine + 0.044(0.5) 0.015(0.3) 0.022(0.4) + +
Sarcosine 0.006(0.1) 0.006(0.1) 0.005(0.1) 0.004(0.1) 0.002(0.0) 0.003(0.1)
o-aminoadipic acid + 0.044(0.5) 0.034(0.6) 0.013(0.2) 0.106(1.6) 0.173(2.9)
Proline 0.049(0.9) 0.430(5.2) 0.460(8.1) 0.531(10.3) 1.847(27.7) 1.006(16.8)
Glycine 0.064(1.2) 0.167(2.0) 0.180(3.1) 0.192(3.7) 0.481(7.2) 0.165(2.8)
Alanine + 0.002(0.0) 0.006(0.1) 0.003(0.1) + 0.029(0.5)
Citrulline 0.03(0.1) 0.047(0.6) + 0.034(0.1) 0.012(0.2) +
o-aminoisobutyric acid 0.021(0.4) + 0.023(0.4) 0.027(0.5) 0.018(0.3) 0.038(0.6)
Valine 0.004(0.1) 0.004(0.0) + + + 0.003(0.0)
Cystine 0.022(0.4) 0.033(0.4) 0.023(0.4) 0.037(0.7) 0.073(1.1) 0.163(2.7)
Methionine + 0.001(0.0) 0.009(0.2) 0.015(0.3) 0.004(0.1) 0.013(0.2)
Cystathionine 0.144(2.6) 0.217(2.6) 0.316(5.5) 0.313(6.1) 0.200(3.0) 0.238(4.0)
Isoleucine 0.022(0.4) 0.061(0.7) 0.022(0.4) 0.027(0.5) 0.022(0.3) 0.048(0.8)
Leucine 0.010(0.2) 0.020(0.2) 0.007(0.1) 0.009(0.2) 0.007(0.1) 0.023(0.4)
Tyrosine 0.044(0.8) 0.071(0.9) + + 0.004(0.1) +
f3-alanine 0.004(0.1) 0.019(0.2) 0.007(0.1) 0.010(0.2) 0.008(0.1) 0.018(0.3)
Phenyl1 lalanine + 0.091(1.1) + + o+ +
jB-aminoisobutyric acid 0.329(6.1) 0.273(3.3) 0.241(4.2) 0.281(5.4) 0.304(4.6) 0.303(5.1)
Y-aminoisobutyric acid + 0.001(0.0) 0.002(0.0) 0.001(0.0) + +
DLallogydroxylysine + + 0.034(0.6) 0.016(0.3) + 0.007(0.1)
Ornithine 0.004(0.1) 0.008(0.1) 0.043(0.8) 0.014(0.3) 0.010(0.1) 0.008(0.1)
Lysine 10.079(1.5) 0.183(2.2) 1.033(18.1) 0.465(9.0) 0.046(0.7) 0.181(3.0)
1-methylhistidine + + + + + +
Histidine 0.037(0.7) 0.034(0.4) 0.006(0.1) 0.005(0.1) 0.149(2.2) 0.231(3.9)
3-methylhistidine + + + + 0.051(0.8) 0.048(0.8)
Anserine + + 0.267(4.7) 0.715(13.8) 0.278(4.2) +
Carnosine 3.779(69.5) 3.405(41.1) 0.036(0.6) + + 0.018(0.3)
Arginine 0.035(0.6) 1.850(22.4) 0.182(3.2) 0.086(1.7) 0.009(0.1) 0.029(0.5)
Total 5434 8.276 5.706 5.169 6.668 5972

9See the Table 1. ©-See the Table 7.
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frelolu| Al gk A o]l FFH22 taurine,
lysine, histidine 5-¢] 7} o] giEe] gleH, o
Alakzt AQabdoE olF R ezle] xeo|E Ho
FI Qo e B Aol E oS Bagl A
e} FARE S HodFT gl

I B
FPAEE wie) shies EAs: Aule) Qo) @

Table 6. Organic acid contents of dressed meat extracts from cultured and wild fishes(Unit : mg/g meat)

Eel Puffer Snake head
Organic acid Cultured Wild Cultured wild Cultured Wild
PK" KK? cpP Ks* PK" KH?
Iso-valeric acid 0.439 0.345 0.350 0.310 0.253 0.244
N-valeric acid +9 0.034 + + 0.035 0.026
4-methyl valeric acid + + + + + +
Latic acid 0.125 0.162 0.149 0.105 0.124 0.091
Oxalic acid 0.047 0.084 0.038 0.093 0.032 0.068
Fumaric acid 0.406 0.016 0.210 0.098 0.076 0.034
Succinic acid 0.030 + + + + +
Maleic acid 0.032 + + + 0.001 +
Malic acid + + + + + +
Citric acid + + + + + +
Glutaric acid 0.046 0.046 + + + +
Cis-aconitic acid + + + + + +
Total 1.125 0.688 0.747 0.605 0.528 0.464

-5See the Table 1. ®Trace
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Table 7. Fatty acid compositions of dressed meat extracts from cultured and wild fishes. (Unit: area %)
Eel Puffer Snake head
Faty acid Cultured wild Cultured Wild Cultured Wild
PK" KK? cpP Ks® PK? KH®
14:0 374 523 1.67 4.50 138 440
15:0 0.15 0.38 043 + 0.18 147
16:0 12.76 1437 13.36 36.55 20.59 26.34
17:0 +9 + + + + 1.10
18:0 1.94 1.84 3.76 6.92 0.79 5.14
20:0 1.78 + 0.14 + 0.19 1.20
21:0 0.86 + + 391 + 295
22:0 + + + + + +
Saturated 21.23 21.82 19.36 51.88 23.13 42.60
16:169 6.19 10.94 2.16 3.04 0.32 13.76
18 :1009(cis) 4,13 6.39 3.26 4.18 7.83 14.68
18 :19(trans) 0.57 0.82 0.62 + + 0.78
Mononenes 10.89 18.15 6.04 722 8.15 29.22
18 : 2w6 1.85 278 6.74 + 2.09 6.35
18 :3w3 35.26 3743 5.30 15.20 437 327
18 : 43 + + + + + +
20: 3«9 + + + + + +
20 : 406 3.61 3.11 393 10.25 456 4.16
20: 503 + + + + + +
22: 603 23.22 15.50 58.63 15.44 56.52 11.23
Polyenes 63.94 58.82 74.50 40.89 67.54 25.01
®3 PUFA”? 58.48 5293 63.93 30.64 60.89 14.50
TEFA® 40.72 43.32 15.97 2545 11.02 13.78

D-9See the Table 1. ®Trace "Poly unsaturated fatty acid ®Total essential fatty acid.
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