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=ABSTRACT=

Carp, Cyprinus carpio, has been esteemed as one of the most tasty fresh water fishes in
Korea, But little study on its food has been reported. The composition of f;tty acids, amino
acids, nucleotides and their related compounds as chemical component of carp muscle were
analyzed by gas-liquid chromatography, amino acid autoanalyzer and high speed liquid chro-
matography.

The fatty acids of the carp muscle lipid consisted of the large amount of C18:2, Cl18:1,
C18:3, C16:0, C16:1 acids, small amount of Cl6:2, C18:0, C18:4, Cl4:0, Cl4:1,
C12: 0 acids, and C13:1, C13:0, C20:1, C17:0, C15:0, C15:1, C17:1, C22:1 acids were
smaller.

In fresh carp, the results showed that inosine (17. 25umole/g), hypoxanthine (10. 06xmole/g)
were dominant and the content of GMP, IMP, AMP, UMP, CMP were 1.56, 1.36, 0.92, 0.49,
0.34 pmole/g on dry base, respectively.

Histidine and lysine were dominant amino acids in carp extract, having 49, 4%(214. 6mg%),
33.9%(147. 1mg %) of total free amino acid contents, respectively, but the content of glycine,
serine, alanine and glutamic acid were low, and arginine, aspartic acid, threonine, proline,
valine, methionine, isoleucine, phenylalanine were detected in trace amount.

The content of amino acid composition showed that glutamic acid, aspartic acid, lysine,
leucine, alanine, valine and arginine were the most abundant amino acids, while such amino

acids as glycine, isoleucine, phenylalanine, threonine, histidine, methionine, serine and tyrosine
were low, and proline was detected in trace amount.
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Table 1. Instrument and operating conditions
of Gas-Liquid chromatography

Fatty acid methyl ester

Analytical materials analysis

Instrument GLC(Shimadzu 4BM)
Column DEGS(15%) glass 2mx3
mm I.D.

"Column temp. 80°C—175°C (4°C/min.)

Detector FID

Detector oven temp. 200°C
Carrier gas N, 60ml/min.
Chart speed Smm/min.

o =2} HME 102 W 10% 2 5%m8
B R HES milidte Table 29 22 o=
High Speed Liquid Chromatography & 4##78lgl
B8,

otA|cERe] =&/ : EEolv =i SHAREALNE
BABHT B 10 5¢ & WSt 1%s] 22 @ som/
£ fngle] Homogenizer 24 #HEILE # Dowex2X
2 C17(100~200mesh) HEIEZH o BEAA sl 2L
trEste BEBET & pH2.2 Tl 45d9os
25ml & wbgo] SITREBE i,

Bolel @ SiA BUEARELE AB H0.52-&¢ B
#Fsled 6NHCI 10m/ & jugt # ampoule sf] FHAste
Sand bath & FIf 110+1°C & BEEE A 24 BEE
KA F BEpS R&Esta, pH2.2 798 S5
224 25mi2 abEe] SATH BUBE shgle

obu] i EE-S Spackman 8 Fik] =tz} ofy
kR HEMSHHREAN EESY .

Table 2. Analysis of nucleotides and their re-
lated compounds by high speed liquid

chromatography
Type Water ALC/244
Sample size 5—10xl
Column pbondapak C118
Column temp. Room temip.
Liquid 0.1M (NH,),HPO,
Chart speed 0. 5cm/min.
AUFS* 0.15—0. 20

*Absorbance unit full scale
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RSRAERMARL : Gas Liquid Chromatography (GLC)
EA ol FHRmY JEERE ester & ST HRw Ta
ble 4 9} e},

FEs Ege =5 191 ee 2 $C18: 2, C18:
1, C18:3, C16:0, C16: 1 E8Y &&o]l Bor o
L= Ci6:2, C18:0, C18:4, C14:0, C14:1, C
12 : 0 B84 MEel™, Ci13:1, C13:0, C20:1, C17: 0.
Ci15:0, Ci15:1, C17:1, C22: 1Y &2 1%H
T, zEla C18:2(32.14%), C18:1(19.76%),
C18 : 3(10. 99% ) Es-> oh& fEHGEEs] ksl €53 weot
o] & 3 /Y JEHhERY] 62.89% % 2 dF4ith.

Frifist BRO7F MET o,
L-M4e), Salmogairdenrii iridens 3 v ¥zl Misg-
FHAZ A aFte BEY M
BhEE fEHECsE ol giAhel thdreal wel, Ao, SA%
o} 8 u|FE] 84 THHA HHEA 2&Cl5:0
Brol ool A s glo, kvl R

Qcorhynchus keta,

urnus fossilis &

Table 3. Chemical composition of carp muscle,

(8/100g)
. Crude Crude Total
Moisture protein fat sugar Ash
79.1 16.6 2.5 0.3 2.0

Table 4. Composition of fatty acid in carp oil

Fatty acid *Percentage Fatty acid *Percentage
Ci2:0 .15 C17:0 0.68
Ciz:0 0.89 Ci7:1 0.58
Ci3:1 0.95 Ci18:0 2.51
Ci4:0 1.69 Cig:1 19.76
Cli4:1 1.63 Cig:2 32.14
Cl5:0 0.63 C18:3 10.99
Ci5:1 0.63 Ci18 : 4 1.78
C16:0 9. 67 C20:1 0.74
Ci6--1 8 87 C22:1 0.21
Ci6: 2 4.70

*Expressed as peak area percentage

wol A HHE R g2 C20:5, C22:6F] o, &
Aol @ vl FE] FTHHATHiAA gliE Aol HR
3 R ol ® NEEAEE Bl RAKEEH = oF
7k9 HAED Bee 19FE AL Al =eld o
o] B st FAEAC] thE2s] HEe ALE #
Ex g ol Al dAAE Fu HEie ok MEe 4
Ak,

KiE2 iR = C22:5, C22:6@Y &E
ok muel Fostel we ubw kel & C20, C22 B2
o] &age dx Ci18:1, C18:2, C18:3 e &AEel
HEAW LA SEaES e #uEss —EE
L g ok E 4 vk Gl mr®)

FEWL o 2be] RIS FEREER AR FARE W
A 14 7Y FRIGEE-S ey el 2§ C18 1340,
98%), C16:0(23.71%), C16:1(13.37%) 8] 7}
L £R& Vehdgda, w22 Cl4:0(n.19%), C
18 : 0(5.55%), C20:1(1.83%), C18: 2(1.42%)Ek°]
91, C18:3(0.92%), C15:000.73%), C14 : 1(0.50
%) 2 FEe] W% Avhn @MEad e, dAH
el il B oo FERiERY Mgl s oaxt %R
b dot 488 4 s W% EEE Tok &
Ak,

BHEBYE Sy EY 48 Table 59
7ro] Inosine B4y iki€ o 2 17, 25pmole/g, Hypoxa-
tnhine 10. 06umole/g 224 & A sl 453
whory, whgo] GMP, IMPIEel gt @8&e] A& A
2 AMP, UMP, CMP 24 o5& X5 1.0xmole/g

Table 5. The content of nucleotides and their
related compounds in carp ascidian,
file-fish and oyster

(dry base, umole/g)

Nucleotides and

their related le

Carp Ascidian? filshz-’ Oyster®

compounds
5'-CMP 0.34 3.4* 0.17 0.9*
5'-UMP 0.49 12.1 0.15
5'-GMP 1.56 3. 1%* 0.05 2.7%*
5'-IMP 1. 36 1.3 18.21 2.8
5'-AMP 0.92 0.08 0.9
Hypoxanthine 190.06 2.3 2.82 3.8
Inosine 17.25 1.54
D REP, 2) & &, 3 K?

*2/’ 3I_CMP, **2/’ 3/7GMP
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H80 Hx" HFd: ATP, AMP® fmd =
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BB E] 2% BNA Kuninaka 319¢&
5’—monophosphate 1 6’—hydroxypurine ribonucle-
oside 5’—monophosphate nke] ste] BAMGEIY Rk
2 5'—GMP)5'—IMP)5'—XMP ¢] ez 2E3trtm
dtgl e, o] & 5'—monophosphate ¢+ L-monosodium
glntamate o} = ke HRHEF Yotz Bestg z,
Konosu 5292 5'—IMP 9} jHo}l vl fhsle] ko] 4§
FfERol Atz &S, ol e Hsee v
o] E ] Jojpe] & &l %-& Hypoxanthine, Inosine
sh, =] EEGRE MR EEelv sl IMP 2L
dol e Hlol olw F4L T Aow HED

OlDi-BR : oJelpy A 259 emeolv) i B RO}
x2S &8-S Table 63 vl Wikoln| nf o
BEele| i 25 16 Y] ofvl ;i) i REs g
o, ¥#kolv| L Lysine, Histidine, Serine, Gl-
utamic acid, Glycine ¥ Alanine & & #53 Arginine,
Aspartic acid, Threonine, Proline, Valine, Methio-
nine, Isoleucine, Leucine, Tyrosine, phenylalanine
< E5 EMEY REstgs, Histidine, Lysine &
el YTl whol Mgl el kS 83.3%F A
stglel, (Tables.)

WEBWHP R0 & R =B REFS
2 A, A sk 22 B E Glycine of gm
w3 9 AFe o) e Bl = Taurine, Glyeine
9 Glutamic acid 7} 2-& A o] #Hfhe] 2, HEle] };
vhe] Sl M st ERst wvd 2 Al ol
EHRM Bt B Alanine o] Bx™, FHER

o] & Taurine, Proline, Glycine, Alanine, Arginine

Table 6. The content of free amino acid and

amino acid composition in carp muscle

Amino Free A.A. A.A. Composition
(X?X) mg % Z:Ato totalv mg% Z’Ato tota]
Lys 147.1 33.9 1393.8 11.0
His 214.6 49.4 397.6 3.1
Arg trace 768.8 6.1
Asp trace 1570. 7 12.4
Thr trace 517.8 4.1
Ser 22.2 5.1 338.0 2.7
Glu 5.0 1.2 2006. 7 15.9

Pro trace trace

Gly 26.1 6.0 748.6 5.9
Ala 19.0 4.4 958.2 7.6
Val trace 860.6 6.8
Met trace 387.5 3.1
Ileu trace 710.1 5.6
Leu trace 1182.2 9.4
Tyr trace 261.1 2.1
Phe trace 526.4 4.2
Total 434.0 100.0 12628.1 100.0

o] Hum®, EEE fEA thUel, Lo, Feld
Sl & Histidine o] Bz om®, =g 4@ B
1% ofvl xEAS WEBH Sl T 9L vA A
oletz syl v

ool B & 8ol

2o AL Glutanic acid,

~Aspartic acid, Lysine, Leucine, Alanine, Valine &

Arginine o] 32, ©}-&o] Glycine, Ileucine, Phenylala-
nine, Threonine ¢]=, &&o°] 4L AL Histidine,
Methionine, Serine, Tyrosine 2] J[Ee] 4l &, Proline
2 EifZel g}

s B0l B HEelsl =Y folel Bl o
g Hzxm$ 29 Glutamic acid 15.9%, Aspartic acid
12.4%, Lysine 11.0%, Leucine 9.4%, Alanine 7.6
%2A o] 48] obvlxfhel flelv|:FRY 56.3%
£ A=A sdeh

s} fFDe] #W&EY TAA WL Glutamic acid,
Lysine, Leucine, Glycine, Alanine, Arginine¢] &
opvl Bl 57.5%, ZE RV |ET TFA A=

Glutamic acid, Aspartic acid, Lysine, Phenylalan-
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6.8%(860. 6mg%), Methionine 3.1%(387.5mg%),
Isoleucine 5,6%(710. 1mg%), Leucine 9,4%(1182.2
mg%), Phenylalanine 4.2%(526.4mg%) 24 &}
n) w8 44, 2%(5578. 4mg %)E A G L, o] Foll
AE & BEEAA A 1AL ctrlxfozr ¢
Lysine o] 1393.8mg% 24 o &&e] %o} &¢ &
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oJo Fime] MERHEES e HR 0% Bl
FEstges, 2 £ C18:2, C18:1, C18:3, C16:
0, C16: 159 & vz, chges Ci6:2, C
18:0, C18:4, Cl4:0, C14:1, C12:0 %9 IFe1 4,
€13:1, C13:0, C20:1, C17:0, C15:0, C15:1,
C17:1, Co2: 14 48E 1% LTsgrh

MR E > BRI R 17,25
pmole/g, Hypoxanthine o] 10.06 pmole/g 0. 24 4
t}-&o] GMP, IMP, AMP, UMP, CMP

Inosine o]
3 BYIL,
IEe] $ ek,
ol ] ;e ER -2 Lysine, Histidine, Serine, Glutamic
acid, Glycine @ Alaine & 43 Arginine, Aspartic
acid, Threonine, Proline, Valine, Methionine, Isol-
eucine, Leucine, Tyrosine, Phenyalanine & 2% j&
Brie] 9l a, Histidine(214.6mg%), Lysine(147.1mg
%) HEE 93 wot ekl L5 83.3% %
A 84 et
WK okr] R HE

Aspartic acid, Lysine, Leucine, Alanine, Valine %

Lo o
w2 A

Glutamic acid,
Arginine o] 31, t}-&o] Glycine, Isoleucine, Phenyla-
lanine @ Threonine o], &4&o] A& AL Histid-
ine, Methionine, Serine @ Tyrosine & JEe]=], Pr-
oline & JEEF B 7@k ek
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