BEREEBEIL BB - HE25 - 1981
Korean J. Nutr. Vol. 14, No, 2, 1981

wAKRS REEH P

— &°f, =71, /A # oy stRy —

K & K- & m
EHABE REERDH - ARMITRH

Studies on the Food from Fresh Water Fish (JI)*

— The Taste Compounds in Meat of Crucian Carp, Skate-Fish, Snake Head and Loaches

Nak-Ju Sung and **Ki-Hwan Shim

Dept. of Food and Nutrition, **Dept. of Food Processing, Gyeongsang National University

= ABSTRACT =

Crucian carp Carassius carassius L., Skate-fish Parasilurus asolus, snake head Ophicephalus
argus and loaches Misgrunus anguillicaudatus have been esteemed as the tast& fresh water
fish in Korea. However, a little has been studied on their taste compounds. Amino acids,
nucleotides and their related compounds as the taste giving substance in the dorsal muscle of
crucian carp, skate-fish, snake head and loaches were analyzed. ;

Hypoxanthine (4.6—30.3 umole/g, on dry base) was dominant among the nucleotide materials
in the dorsal muscle of crucian carp, skate-fish, and- snake head while IMP (12.8 gmole/g)
was detected with the highest amount in loaches meat. IMP was also high in the muscle of
skate-fish (13.5 gmole/g) and snake head (5.6 umole/g). The other nucleotide materials,
CMP, UMP, GMP, AMP, and inosine were present less than 2.0 gmole/g in all the fish
meat.

The amino acid composition showed that glutamic acid and aspartic acid were the most
abundant in the dorsal muscle of crucian carp, skate-fish, snake head and loaches.

The analysis of free amino acids showed that histidine, lysine, glycine, and serine were
the leading amino acids in the dorsal muscle of crucian carp, alanine, serine, and lysine were
of skatefish, glycine, lysine, alanine, and serine were of snake head, while alanine, serine,
and glycine were of loaches. Isoleucine and leucine were detected in trace amount in the
muscle of skate-fish, snake head, and loaches.

It is believed that alanine, lysine, serine, glycine and histidine along with IMP and

hypoxanthine may play an important role as the taste compounds in fresh water fish.

*19804EE WEH BMHEEREA KT HWERY.
A4zt 1981 29 219




— BB K- w R

# W

e, W, sEA 2 aFE e S vl 2R
5] 37 SrEstz gleow, st A ¥ Bk
fEmsh A FRdE, WA, B9 JdxF

ol = s& Hemipy w4l de] 43 fafdiol v}

ol F hAKAE HEoksl T3 9] BEs Q4%

ot Eff 2T dor S KA s #

A=l & AT stdelH, B3 o] E HEH u

2 el FEle HE, shEAE RNE, Tt MikSd
hfge] & Aoz ¢#HA gk

BE Ol E WBARAL EABEREFoZARS ozt
BEA BTBEAY d3te s gk wEsiy g B
Folm2 KKkAE BEEANAY BIFENA 33 &
Zik-g szt gim g2

oJAH RKRAE ARLEA HEY MEE S5
aoglent o] Eol I AREMN FiEe d9=2 Ao}

a3 A FEEL LB AERC] B3 MEEST &

& 3o, dl, AHEA 2 FNY kAL wY B
Moz BRMENE 2 Bl ¢ SiaY
) ,
BERBMH 2 Fk
1. REHE

19804F 57 27H BEF THBE KBHE FELFEENA -

BEY BR 22~28cm Y 67t Aot Y& el
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2o ko 2 High Speed Liquid Chromatography

2 Siretgich
Table 1. Analysis of nucleotides and their related
compounds by high speed liquid chroma-

tography
Type Water ALC/244
Sample size 5—10 p1
Column temp. Room temp.
Flow rate liquid 1.5 m//min.

Liquid 0. 1 M(NH,).HPO,
0.5 cm/min.

0.1—0.2

Chart speed
*AUFS

*Absorbance unit full scale

olnj-@el A7 BEekvl = S AEHs
HE W 0.5g8 WEFstY 6NHCl 10m/E gt #
ampoule o] # A, sand bath S FIFsle 110+1°C
BRI A 24 B KB # ERES KRESZ
pH 2.2 7d @ S50z 25m/2 nge FH
ez g

WEE olvl xR O ARAEE BABERT Ak
¥ 5g% HFeld 1% sjzuf 100m/$ sk
homogenizer 24 #'E{L3 % Dowex 2x8 Cl-(100~
200 mesh) HEAEZ H ) BBAA sl adEEE Bt
WEEES oh pH 2.2 Tod@g ST e =24 25mie
shEel S¥AE AR = g

obnt:mFE 447-& Spackman 599 JFike] wie} ofwj

% BESHBEA s

R ER

—#&BS Eel, W, sHER 2 AT BRY —
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Table 2. Chemical composition in the dorsal
muscle of crucian carp, skate-fish,

snake head and loaches (g/100g)
_— Crude :Crude Total
Moisture protein fat sugar Ash

Crucian carp 78.3 18.1 2.0 0.2 1.9

Skate-fish 80.2 17.5 1.5 0.3 0.8
Snake head 78.1 19.8 1.0 0.4 3.3

Loaches 78.1 17.5 2.2 0.4 2.8
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Table 3. The contents of nucleotides and their
related compounds in the dorsal muscle
of crucian carp, skate-fish, snake head
and loaches (dry base, g mole/g)

Nucleotides and

zléii;oﬂeigged CC;:;ian Skatefish }Slgzgj{e Loaches
CMP 0.1 0.7 0.2 0.3
UMP 1.0 0.3 0.4 0.6
GMP 0.9 1.8 1.9 0.8
IMP 0.8 13.5 5.6 12.8
AMP 1.2 0.7 1.6 0.6
Hypoxanthine 28, 4 30.3 8.5 4.6
Inosine 0.9 1.0 0.3 0.6

B & whs} o] Fo#pyel A& hypoxanthine o] R4y
B 28,4 gmole/g 24 ¢ o] Py (10. 06 4 mole/g)*”,
= A B3 (2. 3 pmole/g)®, w3 2 py(2.82 g mole/g) el
el 48 motw, AMP: 1.2pxmole/g, UMP &
1.0 gmole/g ]9 2=, inosine, GMP, IMP, CMP =
1.0 pmole/g LISk

w7, 7+Ex 2 wFe] Fphdl+ hypoxanthine
st IMP 9] &8o] ¢ ¢ py(IMP, 1.36 zmole/g)*® ¥
HAPAMP, 1.3 zmole/g)Vl A4 nE D5l wot
B o & hypoxanthine o] %% 30.3, 8.5, 4.6
pmole/g, IMP 7} 13.5, 5.6, 12.8 #mole/g ¢,
24 CMP, UMP, GMP % inosined] &&EL 2.0
pgmole/g LITFg = '

u 7], 7HEA, oF Fpel s IMP ¢ hypoxant-
hineo] %& WS Ed KA B FAHJIE IMPY

Bol B& el ksl T8 AL A, AMPE €8
o] o} (BN 1.2 pmole/g), 7HEA| (1.6 umole
/2)el A vl 7) (0.7 g mole/g), v1 72 FH (0.6 £ mole
/A 2ek i 24 HE BAEE 3 FoE 2o}
fRE ART SBEE vebil glEh

Table 4. The amino acids composition in the dorsal muscle of crucian carp, skate-fish, snake

head and loaches

(dry base)

Amino acid Crucian carp

Skate-fish

Snake head Loachesk

(A.A) g% % X).X)tal mg% % tjg.gotal me% % tg.g)tal mg% % tX total
Lys 1063. 2 10.3 115.6 1.1 1455, 9 11.3 958. 1 9.9
His 323.4 1 269. 9 2.7 310.8 2.4 193.7 2.0
Arg 457, 2 4 403.9 4.0 707.5 5.5 595.9 6.2
Asp 1304.6 12.6 1525.7 15.0 1723.0 13.3 1201.1 12.4
Thr 435.4 4.2 510.5 5.0 555.9 4.3 421.2 4.3
Ser 339.4 3.3 358.9 3.5 403.3 3.1 332.7 3.4
Glu 1699, 6 16. 4 1946, 8 19.1 2224.9 17.2 1246.5 12.9
Gly 776.1 7.5 701.7 6.9 792.0 6.1 1003. 1 10. 4
Ala 852.3 8.2 861.5 8.5 1007.0 7.8 841.2 8.7
Val . 671.4 6.5 740.5 7.3 909. 9 7.0 651.0 6.7
Met 268. 6 2.6 261.3 2.6 270.9 2.1 271.4 2.8
Tleu 572.2 5.5 647.3 6.4 736.6 5.7 517.9 5.4
Leu 972.6 9.4 1092. 9 10.7 1061.5 8.2 851.7 8.8
Tyr 203.5 2.0 228.3 2.2 239.0 1.8 155.3 1.6
Phe 428. 8 4.0 509. 5 50 531.5 4.2 437.5 4.5
Total 10368. 0 100.0 10174.3 100.0 12929.7 100.0 3

9680, 100.0
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ERA FHEDE SEELE RYE TS %
% Etel ok & il A A=

BEmEnE] fEY G EES 4% FHE
AL AB7tA WEHER ulsb g IMP o et
15k ube] HEaRIEMC] slehe Konosu §'9¢ #iE
£ W%, ATP, AMP = #gteln) pgsl =t MR
Fiel gvbt Hashimoto'd #is, Bkl 5'—GMP
>5'—IMP>5"—XMP ¢} Jge.2 #E3}vtE Kuninaka
5199 #i4: inosine 3} hypoxanthine & 25 ure]
Grte #45 (HME®), hypoxanthine & £1te] vk
& (Kassemsarn §0), = BEYA (X)), A2 F
(Bhsh 2, Fab o), w2 B (EFD), TAA
(s} €'9) So) A& hypoxanthine o] Fgkolv] =
St A 2 o) B st BEER TLAL ¥ AL
2 HEHEE oL ARBAAR 34 FaA &&o
w2 hypoxanthine 3} w7, 7FEX], v]Fg R
w8 IMP ¢} hypoxanthine & #gfoln] st ol Eof
o] 5 vbd BEI W¥7/ 2 Ao YA

#|EOI0 |’ : Bo], W], FFEA 2 ouFE BA
o HERetnl =88 R Table 4 8} 2},

Hol ¥ glutamic acid, aspartic acid, lysine,
leucine, alanine, glycine @ valine & £ & = o}n|
@Y 6.56~16.4%F% AAT gslon, 29 H#E
By 4o 2 isoleucine, arginine, threonine, phenyl-

o

alanine, serine, histidine, methionine, tyrosine ¢ g
L2 ¥3se] glgieh

s SE°] %L A& glutamic acid (16.4%),
aspartic acid(12.6%), lysine(10.3%),
%) 2R ol % 4 obnlfEe] fEobw :EEY 48.7%
4},

) EAF SR B Ao 6% LEd Jed

Ao 2% glutamic acid, aspartic acid, leucine, ala-

leucine(9. 4

nine, valine, glycine @ isoleucine o[l o=, & &Eo]

5% BTl AL threonine, phenylalanine, arginine,
serine, histidine, methionine, tyrosine, lysine 8 |
olglx, 43l EEel %L AL glutamic acid (19.1
%), aspartic acid (15.0%), leucine (10.7%)24
ol ¥ 3FEY ofwefhe] fMolw :ERY 44.8% % T

HEA BT 6% Ll ko R IR 80 B A
2 glutamic acid, aspartic acid, lysine, leucine,
alanine, valine @ glycineojglow, &&o] = LIF
2 HEEY 2L AL isoleucine, arginine, threonine,
phenylalanine, serine, histidine, methionine, tyrosine
o JEel e, 3 FRel B-& AL glutamic acid
(17.2%), aspartic acid(13.3%), lysine(11.3%)=2 A4
ol & 3fEo] fotvl=EEY 41.8%41 %t

W e ek ) HEH 2 AL(6% LLb)
serine, aspartic acid, glycine, lysine, leucine, alan-
ine, valine 9 arginine o] gl 2w &&o] 2 LIT=E A
& 2% isoleucine, phenylalanine, threonine, serine,
methionine, histidine, tyrosine 9 JEeo] Qg x, 43 &
Eo] B& A-& glutamic acid(12,9%), aspartic acid
(12.4%), glycine(10.4%), lysine(8.9%)2 4 ol %
4 fRo] Mobrl = 45.6%F AR gl Glutamic
acid, aspartic acid & R BESC AT L &
B¢ el

BKEWoe] &g ool Bl glutamic acid, aspa-
rtic acid, lysine, leucine, alanine o] fo}w] =fz2]
56.3%, Z%7] A4+ glutamic acid, aspartic acid,
lysine, phenylalanine, arginine o] 52.1% (F& B'®)
23 2 el £ glutamic acid, lysine, leucine, glycine,
alanine, arginine o] ol mFEY 57.5%F XA gt
T BEGEY )5 er nRe X4 RKAE B
ERs shastlz 99 &Y kel wBe] 453
B A, 34 KRG glutamic acid ¢
aspartic acid & &&e] #wrhe A& ¢ F As=

pAoke| e EEE Bol, WA, FEA 9 e BTl
ol 4 lysine, threonine, valine, methionine, isoleuci-
ne, leucine % phenxl,alanine o] Hiislgled, o %
LR =) MEEL FAFHAIAL Mot
*EEY 42.6%(4412.2mg%), ® A1 & PY 38.1%(3877.6
mg%), 7FEAER 42.7%(5522.2mg %), = TeHEAH
42.4%(4108.8 mg%)E AA g, o] FAAE & &
FEANA A 1A ofu o g & Al lysined &
gl ol & ¥+t SEEEY do w§ EHoE
e 38 ve Bifez £ 4 EBEBMeos £ 99
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Table 5. Free amino acids in the dorsal muscle of crucian carp,

skate-fish, snakehead and

loaches (dry base)
Amino acid Crucian carp Skate-fish Snake head Loaches
(A.A) me % % tﬁ_;\oml me% % tX.KJtaI mg % % tX.K)taI me% % tgj_:tal
Lys 142.0 18.2 50. 8 12.5 170. 3 22.4 134.2 20. 2
His 415.6 38.7 13.9 3.4 46.3 6.1 139.9 21.0
Arg 21.7 2.0 3.1 0.8 17.6 2.3 3.7 0.6
Asp 12.4 1.2 9.6 2.4 3.9 0.5 2.8 0.4
Thr 3.6 0.3 32.7 8.0 2.7 0.3 4.4 0.7
Ser 110.3 10.3 49.7 23.3 87.9 11.6 111.7 16.9
Glu 59.9 5.6 10.2 2.5 36. 1 4.7 30.5 4.6
Gly 131. 4 12.3 54.3 13.3 272.1 35.8 92.5 14.0
Ala 91.6 8.6 130.5 32,0 104. 6 13.8 133.1 20.1
Val 9.0 0.8 2.3 0.6 16.4 2.2 6.7 1.0
Met 9,4 0.9 4.7 1.2 2.7 0.3 3.2 0.5
" Tleu 23.5 2.2 trace trace trace
Leu 42.3 3.9 trace trace trace
Total 1072, 7 100.0 406..8 100. 0 760. 6 100. 0 662. 7 100.0

7 ez meE

BROID| B : o], SJl, AHER B o FRTAS
dEHtoln| i 2 8-L Table 59 o] {fKAAN 24+
2 13189 EEEolv] ;o] wmHEEd e, 53 &
ol g AL Bty o 25l & histidine(ZHE
U 415.6 mg%), lysine(142.0mg%), glycine(131.
4mg%), serine(110.3mg%)ol= o F 4 Y o}
o) e fgo] RuEHEolRl S 74.5%G 3, &E AL
7} & methionine, valine, threonine %] g v},

ol 7195 p o £4chel £ alanine(ipEEHE, 130.5
mg%), serine(94,7 mg %),' 'lysiné(so,smg:%)olﬁ
o|E 3EY ﬁ%ﬁ@“ Zfpol FRilEEEolv] = BEY 67.8%
Ax %‘%‘5] A& A methionine, valine, arginine
—5—°]u=] isoleucine, leucine & ‘E A ko] gl t},

FEANER A 255l & glyinec(FyaEnE 272.1
mg%), Iysme(170 3mg %), alanine(104.6mg%),
serine(87. 9mg/:)°]v% o] = 4189 fmEolw) :Fho)
Mol v B9 83.6% 9%, S AL AL
artic acid, threonme, methlonme ?016?1 isoléucine,
£ ol gl k. |

o T2l # g ) £ 5ehol & histidine (B4 B &, 139.
9mg%), lysine (134.2mg%), alanine(133.1mg%),
serine (111.7mg%), glycine (92.5mg%)2A o &

asp-

leucine-&

58] Mol xmpd] 72.1% 9%, HEe AL A
& threonine, arginine, methionine, aspartic acid
Zo]= isoleucine, leucine & &4 zkol gl vl
mERI] 7d b 9 st ¥l B v T K
pol & lysine, w7, 7+ el serine o &
o] wtm, isoleucine, leucine & w7 7FE2 H D]’ff

g TrdlE EAgolgd o $o FadAe 473
1&&.’:}:"5——] o, tyrosine, phenylalanine & # ol v] =
Mf 155mg% Bk EES 9o ko] xBel A

' EA T;@F}ﬁi‘%
kEBHAS SR B
o A, Al Y BEEAE
), #3e e Hfd < taurine, glycine, glu-
tamic acid(Mieh Z2), vl ®3k WA} 2L BRM
d Bl BEW-S alanine(FEWF, KIT), HEEY
+ taurine, proline, glycine, alanine, arginine(¥&
520, e} ), EB ’ﬁﬁﬁﬂ dee}, 2EA, F
o] %ol = histidine o] BIR(HHE™, IE™), =
g o] & Hgfolv nEpe @5;01 gomz KEHY EL
kel & Ag-& WA Aoletxm gl

oo} L HEE oz T B o, FEFRIE
alanine, serine, lysine, 7}-E3 %ol & glycine, lysi-
ne, alanine, serine, w72} FH &

ofv) = FeS @EZ’UE B

glycine(Dabrowskig-*®

histidine, 1ysine;
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ol g4 Atk EED

.alanine, serine, glycine 5 o]
HAe T Aoz A Pkl t},

» oW
F8 kY WSS WY Bivon Fo, w7
P“'S:] g ool e HRPY EMERDE, el x
q ool mERE TSl S vk
&&5% WBEL Pl FAD N = hypoxanthine (##y
HIEHE, 28.4 pmole/g)e] €53 wa, vhLe] AMP
(1.2 pmole/g), UMP(1.0 gz mole/g)lFe1 =,
‘GMP, IMP, CMP = 1.0 gmole/g LT
w7, 7bEx] 9w TPl & hypoxanthine
(EH BN, 4.6~30.3 pmole/g)z} IMP (& EHKit
5.6~13.5 umole/g) 8 &&Eo] 4isl wgtosy, CMP,
UMP, GMP, AMP ¥ inosine 9 4&-& 2.0 umole/g
LIF g =k
oty e STl &
artic acid, lysine @ leucine o] =) o}n} e 48.7
%% AAFA dx, =HIAEFRFR

aspartic acid ¥ leucine o] 44.8%, 7}E3|

inosine,

glutamic acid, asp-

glutamic acid,
ERrhd
+ glutamic acid, aspartic acid 2 lysine o} 41.8%,
v T2 gyl = glutamic acid, aspartic acid, gly-
cine B lysine o] &3zl obvw| xfiks] 45.6%% FAIn
golet. Glutamic acid ¢} aspartic acid & fa#o] B
el 1 AR A Y

Ewe Axgh HEetv i BHERE 39
o] Pl = histidine, lysine, glycine @ serine
o 27 AL 10.3~38.7%4 HEHAGI, WAEA
o} = alanine, serine @ lysine, 7FEXFgyhol =
Byt
alanine, serine ¥ glycine o] £ 4% 11.6~35.8% 24
IR B SRl miiHgdw. o, sHEA
2] Fpgrhe] & isoleucine 3} leucine o] EF eko] gl o
W FAFRRd e 4w e

HkRY slRsezAx
FE2T HEelv| &zl &%

glycine, lysine, alanine ¥ serine, v} %3

alanine, lysine, serine,

glycine, histidine &

BRIt E 2 A= IMP ¢ hypoxanthine 5o ®|HEg}:
T4E & Aoz HEidh
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