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6. Taste Compounds of Korean Catfish Meat
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In order to elucidate the taste compounds of Korean catfish, Parasilurus asotus, free amino acids,
nucleotides and their related compounds, organic bases, sugars, organic acids and minerals in the
extracts of Korean catfish were analyzed, and then evaluated by sensory test of synthetic extract
prepared on the basis of the analytical data. Taste panel assessments of synthetic extracts prepa-
red with each extractive component omitted were carried out by a triangle difference test, and
changes in taste profile were assessed. In free amino acid composition, glycine was dominant
occupying 25% of total free amino acids. The other abundant free amino acids were lysine,
taurine and alanine. Judging from the result of analysis of nucleotides, IMP was dominant show-
ing about 70% of total nucleotides while ATP, ADP, AMP, inosine and hypoxanthine were
low in content. Among organic bases, total creatinine was abundant and its nitrogen content
occupied more than 50% of the total extractive nitrogen. The amount of betaine was 18 mg/100 g
and trace amount of trimethylamine and trimethylamine oxide were detected. The main organic
acids were succinic, butyric, propionic and valeric acid. On the other hand, oxalic, fumaric,
maleic, tartaric and citric acids were analyzed in trace. As for the sugars, glucose was found to
be the most abundant monosaccharide. Extremely small amounts of fructose, inositol were also
detected and ribose and arabinose were trace in content. K+, Na*, PO, and Ci~ were found to
be the major ions and small amount of Ca?+ were defected.

The synthetic extract, prepared with about 40 pure chemicals based on the analytical data satis-
factorily revealed the natural taste of the original extract except slight difference in meaty taste
and mildness. From the results of omission test the major components which contribute to produ-
ce the taste were serine, IMP, succinic acid and PO3-.
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£ 99 Hiye = AUM(Est F, 1979, 1980-a,
1980-b, 1982-a, 1982-b)d] ool 7| he]
Bolv %, HEBWBRYWE FHREE BRREE
0 EEBES Shstd sk =g o] SHEE E@E
e e ARALFE vhE Ad 223 hgk
s on, 2 AREe) WA el WAL 9%
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19804 44 8H il TEAA TIg #E 517
g BEE: 39cme] Ao}Ql:= H|7], Parasilurus asotus
£ Ag4R &A Held Bags s U8, SRR
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Table 1. Chemical composition of dorsal
muscle of Korean catfish

(g/100g)
Moisture Protein Lipid  Ash  Carbohydrate
82.4 14.2 2,1 1.0 0.3

2. Ak

Q) —BES
Kye WENESERE, HRHAHEE Semi-micro
Kjeldahl &, HaB5-& Soxhlet ¥, K52 #RIKIbrk
aEln £4e Somogyi ke B Rl .
(2) BB =R
BUS(E 28, 1979)¢] 4] 9} ko] Amberlite LCR
2% BiigZ R & HAstE obvl @ HEFHTHJLC
-6 AH No. 310)%4] Spackman £(1958)9] FHikd]
wel wEstg et

(3) BB E

BBWEBES ER FES1961)Y Fikd
2} Dowex~1X8 (200~400 mesh)i&o] L/ I8S
1 &3 Y azntEasigke s gy .

Inosine 3} hypoxanthine ¢] 3 BIgE : &M B
BE(1963), RBES(1969)8] Fghel el Dowex 1X8
(Cl~ form,200~400 mesh) BifES o] 83 AP==
ntE o oko R SRl Esty ot

1) FBEE

Creatine X creatinine: Folin & B3
o} jELI(1958)9] ko B #4 creatinine (creatine+
creatinine) S HfaEgalg vl

Betaine: Konosu 2} Kasai (1961)2] FHikel we}
Dowex 50 WX12 (H*#) o] 23z E o) 3%
Yz EnlEadnko R BRI .
Trimethylamine (TMA) % trimethylamine oxide
(TMAO): Dyer %:(1945)¢ % B3 BASH RIA(19
57)9 Kkl wel whtsiglch.

(5) B8R
HiE (sl 2, 1982)9L o] HBE A=l
Table 29} Z& ZA A WTFS(1973)¢ Fikol
ulel gas liquid chromatography (GLC)H oz &
&sigl ot
Table 2. Conditions for analysis of organic
acids by gas liquid chromatography

Apparatus : Varian Aerograph Model 204~
IC Chromatograph

Detector :FID

Column £ 20% Silicone DC 550 on

Chlomosorb W(60-80 mesh),
1.8m X6 mm i.d. glass column

Carrier gas ¢ No, 30 ml/min

Column tempergture : 60-235°C, 6°C/min o1 100
-200°C, 4°C/min

Injection temperature : 230°C

Detector temperature : 230°C

Chart speed : 0.85 cm/min

Sample size 15ul

(6) ¥

BUaR(B] 2, 1982)0] A9} ko] WEE =) ot
Mason 3} Slover (1971)8] J#kol w=lel Table 334
e 2702 GLCH dste] Fifmiatet.

OF - ¥4
el sl eRe EFELS N uEH: (Perkin-
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Table 3. Conditions for analysis of sugars
by gas liquid chromatography

Table 5. Content of free amino acids in the
dorsal muscle of Korean catfish

Apparatus : Varian Aerograph Model
204-1C Chromatograph

Detector : FID

Column : 3% OV-1 on Chromosorb W

(60-80 mesh) 1.8 mX6 mm
" i.d. glass column
Carrier gas : N2, 30 ml/min
Coumn temperature : 100-235°C, 6°C/min
Injection temperature : 230°C
Detector temperature : 240°C
Chart speed  : 0.85 cm/min
Sample size :5ul

Elmer 303)2 2 Table 49} 7+-& 27514 A Ax)5}
g, BEHpEEA RERE fFRstd gReyd.

ol 4 EE-L #zk(American Public Health
Association, 1976)3} Mulphy ¢} Riley(1962)8] i
Bkl el R et

Table 4. Conditions for analysis of minerals
by atomic absorption spectrophoto-

metry
Minerals
Conditions

K Mg Ca Na
Wave length(nm) 766.5 285  422,7 589
Lamp current(mA) 12 20 20 8
Slit width(mm) 5 4 3 4
Air flow rate (I/min) 2 2 2 2
Acetylene flow rate(l/min) 5 5 5 5
Burner height(mm) 20 20 20 20
Air pressure(kg/cm?) 4.2 4.2 4,2 4.2

(8) BHERE
BigR(Esl %, 1982-b)d| A g} o] HWHEREES
Bpsln o 228 JF8lslo) 3B MEE Y (Triangle
difference test) . 2 omission test & 4l+]&}g] o,

449 AxA FHES Hdh

1. #EEolv =
FgEol vl - ERe) ML Table 58+ 7o}, glycine,

lysine, taurine 2 alanine 4#o] wol o] & 4fE9)
ofm| :R-& A felelr) Aty 62%F A s
proline, serine, threonine, histidine & methion-

ine & 7 &HEel A g o isoleucine 3} leucine &
=Y

Amino acids % to total

mg/100g amino acid
Lys 23.1 12.4
His 11.2 6.0
Tau 23.1 12.4
Thr 16.0 8.6
Ser 18.3 9.8
Pro 19.6 10.4
Gly 46.8 25.1
Ala 22.8 12.2
Met 5.8 3.1
Ile trace —
Leu trace —

EA el E3bsig ol

F(1968)= AzAEY J2A44d [ FRAA
glycine 5} alanine 4ol ¥453] wol o] 5L A
frel ol Al # 60% B 20% % &% A sld,
ol % F ARE AE =z F43e] 2 Aelzlm
3t =}, =3 Konosu E(1978)%. H#3t AW :
glycine 3} alanine &&o] o} o] 52 AA #& o}
u:eAbs K 50%E Ak Al sk viEd F
23 4 ¥ Aolelm sigch. Bk FE(1980)&
HER) S Bk Ait d T A glycine g &ol
HE3] Foh AAl felobn w4l 63%F AT}
I s, o] A4Ee sMERY S5% g W
T 4% ¥ Aolztn sy

o] 9} 2ol 2E(1968), Konosug(1978) & R} ==
(1980)2] WL So 2 nlFe) Bol Wy Hrd]
ZEoz 449 fovxal, =3 glycine 3}
alanine & w718 B1& Hd & 9L e 4
7= e}

2. BERMARWE

W7 WA HEBREBGES 482 Table 63
2}, W AR = IMP 4£o] 98.9 mg/100 g tf

Table 6. Contents of ATP and their related
compounds in the dorsal muscle of

Korean catfish (mg/100g) -
eleced sompaunds Content
ATP 5.6
ADP 12. 4
AMP 10.1
IMP 98.9
Inosine 8.3
Hypoxanthine 0.4
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5’—mononucleotide 7} ¥ =e) Z85 TA
= R EFR960)Y] @4, IMP 9} 42 ofu] At
I8 Atele] = ko] HIFFERIC] vk BBHIS(1960)
o B o2 v Fo] Mol WA WHhY HEHE
WH, 53 #Eo= 443 IMP: phe fele}
wxa}s) vlEe] WY E5% ohe WA stE o
T8 TAE ¥ Aow HEsd.

3. AEREI

HIZ AR fEEES GRS Table 73 7t}

Table 7. Contents of organic bases in the
dorsal muscle of Korean catfish

Table 8. Contents of nitrogenous compound
in the extract of the dorsal muscle
of Korean catfish

Korean catfish

Content
Component mg/100g N-mg/100g
Creatine+-creatinine 351.7 130. 6
Betaine 18.0 2,2
TMA 0.4 0.1
TMAO 1.4 0.3

v 7 RS ## creatinine 4.2 351.7 mg/100g
LB HE ﬁ%ﬁﬁ%iﬂi 4353 2 AR uv¥
o, A28 G248 FANE A BYT

muel ®EEA7e)E 5‘&%“14} g okAgk 7%%‘51] 4
g ATl A #E creatinine & £ 591 mg/100g 2
588 mg/100 g © BA) Zell 222 4] 56.5%, 56.8%
ol v, WEMA L ol7t dRvz . A4
o ookAlgE Lo} R AAAALY FHigE{be] Ba
R A FE Ai(1980)= HrHe £ creatini-
ne @AANLQR FHE 7 ofo] o Bk
Fal 2 A 4o W3t o] E AAFTHE 2dA

ol

8l ookalal 2ofol A A 38~45%5 YW 42~49%%ta
st et
Hayashi%(1978)2- #Altle] 4t Zo)= A9 T

welA] Q- K4 154~562mg/l00 g, 357~T1lmg
/100g¢] glycine betaine o] &#=e] glon], o]E
2 A E5E wel 2A Addez sty &
Hayashig(1978)-& ##& A ZH|o o) gt
Bzzel 4 TMAOYL 136~410 mg/100g 2. 2 % & &
FEe] deot Al B4 g e vl AY B4
32 wrErta shgl e

s

FAzpAsel dE 24 @AL22Y A
43| ¢5-& Table 84 Bi= ulel ol 80.8% 4
o FAziAsd WY $4% digAss) 34A

Component
mg/100g % to Ex-N

Total extract~-N 241.9

Nucleotide-N 25.8 10.7
Free amino acid-N 29.6 12.2
Ammonia-N 4.8 2.0
TMAO-N 0.3 0.1
TMA-N 0.1 0.1
Betaine-N 2.2 0.9
Total creatinine-N 130. 6 54.0
Recovered-N(%) 80.0

Fom, tgo] feetulxatds, FasoE =
&, FEUA 4L, Held4 TMAO 44 9 TM
A R4 JEe) ‘”E}

4 FHER
w71 E R FiEkR] &R Table 9 5 2+t

Table 9. Contents of organic acids in the
dorsal muscle of Korean catfish

(mg/100g)
Component Content
Propionic acid 19.7
Butyric acid 22.6
Valeric acid 1.7
Succinic acid 26.7
Oxalic acid trace
Fumaric acid trace
Maleic acid trace
Tartaric acid trace
Citric acid trace

Be® Bol Fadt FHEBL 544 Z.
Z R4, deBA § 48 olglx, S4k4L, -?—H}
24}, wel4l, BPEEREZAL R AJEEALY S
E3lskg ot

BES1967)-& wtx o] HEERE Sal4ke] .40
mg/100 g BEZA 744 2 &Rl gskdx stg o,
Hayashi 5-(1979)¢ AWl SEAs}t Sal4ke)
77} 200 mg/100 g & 3~9 mg/100 g &HH Y&
e AERE £1 %6 Ealsly ot #g st ol
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5. % X
Table 100] viebd vhsh zo] =l BWAHe F8

g+ e glucose, fructose I inositol o] 7 ribose
8} arabinose &= E£4 %o E3}sig ot
KAE(1968) ¢ KEY 424% T T e
glucose ¢} ribose el 3 st¢ vt. Hayashi S(1979)=
HBG AWhdl s TEPo] 3~86mg/100g 2 2 7}
& afkol Bx, 1 49 BEEE 3me/100go]3E
SR 4F94 A% st
Table 10. Contents of sugars and inositol in
the dorsal muscle of Korean catfish

(mg/100 g)
Sugars Content
Ribose trace
Arabinose trace
Fructose 0.9
Glucose 5.1
Inositol 0.6
. mEE

o)) HApY ERESERL Table 1lo] vebd
s}z
BRo] 29l A9 Kto] 210 mg/100 g 2 7F3 wekar
o] & Zo) = POs30] 305.8mg/l00g 084 73
Bk
Table 11. Contents of minerals in the dorsal
muscle of Korean catfish

A AEAANA Ad A2 B BEA B 2
AL Bstae A2 EEstdx BeAgis. @2
A o] 239 omission test FR - Table 133 7
3. omission testel] A}-&-5 Fr]d 59 ke Table
149} ztc},

Table 12. Composition of the complete

synthetic extract for the dorsal
muscle of Korean catfish

(mg/100 ml)

Chemicals Amount Chemicals Amount
Lys - HC1 29  Propionic acid 20
His-HCI-H,0 15 Butyric acid 23
Tau 23 Valeric acid 2
Thr 16 Succinic acid 27
Ser 18  Oxalic acid trace
Pro 20 Fumaric acid trace
Gly 47  Maleic acid trace
Ala 23 Tartaric acid trace
Met 6 Citric acid trace
ATP - Na 6 Ribose trace
ADP - Na 14 Arabinose trace
AMP 10 Fructose 1
IMP « Na 111 Glucose 5
Inosine 8 Inositol 1
Hypoxanthine 8 NaCl 36
Betaine 18 MgClg . 6H20 26
TMAO 1 CaCl, 11
Creatinine 352 NaH,PO, . 2H,O 109

KHPO, 455

(mg/1008)
Component content
Nat 30.0
K+ 210.0
Cazt 3.8
Mg2t 2.9
Cl- 38.0
PO3- 305.8
Total 590.5
7. HEERE

HRBES SHES Hksle Table 129} 2o
Moz FAd 2% e Bl % Ao Q229 pH
o ZEZ pH 5.992 Zdstz 2652 3l4ste 4
Astdeh &, F728 7 o] i Y=

S Q98 mEMEE ERS Esdth Ad 923
3 R4 Azpel e S99 749 BERH O

omission testel] A AALL o] vl asET HEE £

Yol 28 Thet R
obliabe Bk A fubw, A
9
2]

HRWBHEE BT 3 < A%, el A
Az sk, @estel e Frhsgled, A3
2 skl Welzieh

lo 2

FREZE BEY R TR 28 ddev
—& BEESL AL, B3, g2ute] B4 de

Fow

Ax zgAE FFian g
HEBRE BET A st AEste] sk A
FFolgl ot st FEs FAR.
ST BRT A - AL Z8A
EEET BRET A cuw, At FslElge
vhoEe] zshge] Al "Helzlean], 5ARL 5o
Wkt

I~
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Table 13. Results of omission test on each component in the dorsal muscle of Korean catfish

No. of correct Level of

Omitted component identifications Degree of difference* Total

(n=21) significance 2 1 0  Score(210)
Amino acids 13 0.01 5 2 176.0
Quarternary ammonium bases 8 3 4 193.0
Nucleotides and related compounds 12 0.05 4 3 178.0
Sugars 5 1 6 199.0
Organic acids 17 0.001 1 4 2 167.0
Minerals 16 0.001 1 4 2 153.0
Lys 7 2 5 191.5
His 11 3 4 190.0
Ser 13 0.01 4 3 183.0
Pro 7 7 194.5
Gly 5 7 197.0
Ala 13 0.0l 5 2 182.5
Met 6 1 6 194.0
Betaine 5 1 6 198.0
Creatinine 11 4 3 184.5
IMP 13 0.01 4 3 183.0
Inosine 11 4 3 182.5
Hypoxanthine 11 3 4 189.0
Succinic acid 12 0.05 5 2 182.0
Organic acids(oxalic, maleic tartarie,
citric acid) 7 2 5 189.0
Na+(Test 1) 9 4 3 187.0
Nat(Test 2) 7 3 4 193.5
K+(Test 1) 10 4 3 176.5
K+(Test 2) 7 2 5 183.5
Caz+ 8 3 4 191.5
Mg+ 9 3 4 181,0
Cl- 8 3 4 192.0
PO,~(Test 1) 15 0.001 2 3 2 153.0
PO3~(Test 2) 16 0. 001 1 6 154.0Q

*Each assessment was rapzated three timas, giving a total of 21 responses.
2 : obyious, 1:slight, 0: indistinguishable,

Table 14. Composition of inorganic components for the omission test for minerals in the
dorsal muscle of Korean catfish

Omitted Composition of inorganic components (mg/100 ml)

ion NaCl KCl CaClz MgCIZ-GHZO NaH2PO4'2H20 N33PO;°12H20 KzHPO4

(Test 1)
Nat 46 11 26 415
K+ 36 11 26 109
Cazt 48 26 74 469
Mg+ 51 11 63 469
Cl- 164 469
PO~ 36 401 11 26

(Test 2)
Nat 46 11 26 560
K+ 36 11 26 506
PO~ 5 61 2 4
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