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Taste Compounds of Fresh-Water Fishes

8. Taste Compounds of Crucian Carp Meat
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This study was directed to define the taste compounds of crucian carp, Carassius carassius, free
amino acids, nucleotides and their related compounds, organic bases, sugars, organic acids and
minerals in the extracts of crucian carp were analyzed, and then followed by sensory evaluation
of synthetic extracts prepared from 44 pure chemicals on the basis of the analytical data. Taste
panel assessments of synthetic extracts prepared 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, histidine was dominant occupying 46% of the total free amino acids. The other
abundant free amino acids were glycine, lysine, alanine and taurine. As for the nucleotides, IMP
was dominant showing about 80% of the total of nucleotides. The most abundant organic base
was total creatinine. The content of betaine was poor and TMAQ were trace in content. The
main organic acids were succinic, propionic, butyric and valeric acid. Small amount of glucose,
fructose and inositol were detected and ribose and arabinose were trace in content K+, Nat,
PO~ and Cl- were found to be the major ions and small amount of Ca*t and Mg?" were

deteted. Judging from the results of omission test, the major components which contribute to
produce the taste were serine, glutamic acid, lysine, arginine, tyrosine, phenylalanine, IMP,

Nat, K* and POgs-.
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Table 1. Chemical composition of dorsal
muscle of crucian carp

(8/1008)
Moisture Protein Lipid Ash Carbohydrate
82.0 15.8 9.0 1.0 0.2
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Table 2. Conditions for analysis of organic acids by gas liquid chromatography

Apparatus :
Detector : FID
Column :

Varian Aerograph Model 204-IC Chromatograph

20 % Silicone DC 550 on Chromosorb W(60—80 mesh),

1.8mX6mm i.d. glass column

Carrier gas

Column temperature
Injection temperature
Detector temperature 230°C
Chart speed 0.85 cm/min
Sample size t 5ul

Nz, 30#!/min

230°C

60—235°C, 6°C/min or 100—200°C, 4° C/min

Table 3. Conditions for analysis of sugars by gas liguid chromatography

Apparatus :
Detector : FID
Column :

glass column
Carrier gas N, 30mi/min
Column temperature
Injection temperature
Detector temperature 240 °C
Chart speed 0. 85 cm/min
Sample size : 5ul

230°C

Varian Aerograph Model 204-IC Chromatograph

3 9% OV-1 on Chromosorb W(60—80 mesh), 1.8mX6mm i.d.

100—235°C, 6°C/min
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Table 4. Conditions for analysis of minerals
by atomic absorption spectropho-

tometry
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(//min) 2 2 2 2

Acetylene flow rate 5 5 5 5
({/min)

Burner height(mm) 20 20 20 20

Air pressure(kg/cm?) 4.2 4.2 4.2 4,2

TR A EE

SEROLD| e BE Yol Wrh Y] Mol =R MR
Table 59k 7c}, {4 16 5] ofv] Mol FEERES
91 3 histidine o] # 53] Eot 180.5mg/100 g
o024 Ad felotul Aty 46% & A stglon
20 2 §ke] k& AL glycine, lysine, alan-
ine, taurine $o]gl o™ ol & 584 ofwlk4le] A

Al felobel e Ate] 76% & Azt

Table 5. Content of free amino acids in the
dorsal muscle of crucian carp

Amino acids mg/100g % to total amino acid

Lys 33,0 8.4
His 180.5 46.0
Arg 10.9 2.8
Tau 23.4 6.0
Thr 10.4 2.7
Ser 7.1 1.8
Glu 10.3 2.6
Pro 21.0 5.4
Gly 36.3 9.3
Ala 24.7 6.3
Val 6.7 1.7
Met 3.3 0.8
Ile 5.8 1.5
Leu 9.3 2.4
Tyr 4.1 1.0
Phe 5.3 1.3

LRBEYR : Lol WAHS HRNBIEY 4&
& Table 6] vhepd whol @k Fo Wil &
IMP gepo] 166.1mg/100 g .24 thE HRHHY
B vlstel WE w3keh.

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

(mg/100g)

ATP and its
related compounds Content

ATP 12.2

ADP 23.5

AMP 3.8

IMP 166.1

Inosine 3.5

Hypoxanthine 0.7

FREL : Lo B F S HEEES 4RE Table
73} 7.

Table 7. Contents of organic bases in the
dorsal muscle of crucian carp

Content
Components
mg/100 g N-mg/100 g
Creatine+creatinine 320.5 119.1
Betaine 21.6 2.6
TMA 0.6 0.2
TMAO 0.1 trace

EEBEd M creatinine &HEo] 320.5mg/100g
o2 B E AEEERc 958 2 ¥ Be
= TMA ¢t TMAO = 1mg/100g ¢o]8t2 & &0l
ks A vt

Folzid4e] AT BHY GAaG2G 2 2
43]4-5-& 78.7 0|5 ch(Table 8). Foj=y o]
A3 249 A2 gL A v gL F o
atinine @47} 36.9% ik] 7} gtor,
2 feolnxad s, FEEoHE=E @ obx
Table 8. Contents of nitrogenous compound

_in the extract of the dorsal muscle
of crucian carp

Crucian carp

Components ’
mg/100 g % to Ex-N

Total extract-N 323.3 .

Nucleotide-N 34.0 10.5
Free amino acid-N 81.2 25.1
Ammonia-N 17.1 5.3
TMAOQO-N trace —
TMA-N 0.1 0.1
Betaine-N 2.6 0.8
Total creatinine-N 119.1 36.9
Recovered-N(%) 78.7
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Table 9. Contents of organic acids in the

dorsal muscle of crucian carp

TMAA 4 2 TMAOA 49 i

(mg/100¢)
Components Content
Propionic acid 30.0
Butyric acid 12,6
Valeric acid 3.4
Succinic acid 60,1
Oxalic acid trace
Fumaric acid trace
Maleic acid trace
Tartaric acid trace
Citric acid trace

W Sl WA BEY AR Table 106] 1
b vlhe} Zr), Fogt EE=AE gluose, fruct-
osec ¥ inositol o] 1 ribose 9} arabinose = &A

ol 3}sisich

Table 10. Contents of sugars and inositol in
the dorsal muscle of crucian carp

(mg/100 £)
Sugars Content
Ribose trace
Arabinose trace
Fructose 0.3
Glucose 2.4
Inositol 0.4

Table 11. Contents of minerals in the dorsal
muscle of crucian carp

(mg/100 &)
Components Content
Nat+ 20.0
Kt 220.0
Ca?t 5.0
Mg+ 2.0
Cl- 32.0
PO3- 288.7
Total 567.7

WE : Lol WAhY WA 257 Table 110
vebd ubsh 2w}, ol &l Kto] 220.0mg/
100g024 713 2 ghfo] @em el &rhel =
POg- o) 288.7mg/100 g 224 71# vkobo),

BRERE : SHTEE Héste Table 128 2
RO2 YN 22 S FWG F Ade 22 pH o
=5 pH 6.50 0= 2Astn 2442 4sid R
SANE AASde. Add2gs T 2L
Table 12. Composition of the complete synth-

etic extract for the dorsal muscle of
erucian carp

(mg/100 mi)
Chemicals Amount Chemicals Amount
Lys-HCl 41 Betaine 22
His-HCI.H,O 244 TMAQO trace
Arg-HCl 13 Creatinine 320
Tau 23 Propionic acid 30
Thr 10 Butyric acid 13
Ser 7 Valeric acid 3
Glu 10 Succinic 60
Pro 21 Oxalic acid trace
Gly 36 Fumaric acid trace
Ala 25 Maleic acid trace
Val 7 Tartaric acid trace
Met 3 Citric acid trace
Ile 6 Ribose trace
Leu 9 Arabinose trace
Tyr 4 Fructose 1
Phe 5 Glucose 2
ATP:Na 13 Inositol 1
ADP:Na 26 NaCl 38
IMP.Na 187 CaCl, 14
Inosine : Na,HPO,.12H,0 87
Hypoxanthine 1 K,HPO, 491

A @ I BEAL Ao A 2 Le] Fiivh
Sd Qe AE Btz e A= s Hplslcta
BEHAS. o FAALE omission test FHR
£ Table 133} 2o omission teste] A}&1 -
A 9%9 RE Table 140] vhepd whsh b,

omission testo} 4] ZH AL Bo| ¥ w7 ET LS
FPsted w3t 2ok

obvixAbE BREG 2w, A, Aste] A
A3 ok, @eute Fdstgon Asdoz gt
o z4el dx st A AolRed, T4
ol zhe] ¥&=4l

BRMABYHES BED 2 235, wste] delA

s

IZ £, Wenlte] B
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Table 13. Results of omission test on each component in the dorsal muscle of crucian carp

No. of correct Level of

Degree of difference* Total score

Omitted components identifications significance (210)
(nealy 2 1 0
Amino acids 19 0.001 2 5 132.0
Quarternary ammonium bases 11 3 4 175.5
Nucleotides and related compounds 14 0.01 6 1 166.5
Sugars 6 1 6 193.0
Organic acids 15 0.001 2 4 1 152.5
Minerals 20 0.001 3 4 125.5
Amino acids-1(Lys, His, Pro, Gly, Ala) 12 0.05 1 3 3 169.0
Amino acids-2(Arg, Thr, Ser, Glu, 14 0.01 2 3 2 159.0
Val, Met, Ile, Leu, Tyr, Phe)
Lys 12 0.05 3 4 178.5
His 9 2 5 185.5
Pro 4 7 198.0
Gly 9 2 5 189.0
Ala 10 3 4 184.0
Arg 12 0.05 3 4 177.0
Ser 12 0.05 5 2 182.0
Glu 13 0.01 1 3 3 176.0
Val 6 2 5 198.0
Met 8 2 5 189.0
Ile 8 3 4 189.5
Leu 8 1 6 192.0
Tyr 12 0.05 4 3 175.0
Phe 12 0.05 4 3 175.5
Betaine 8 2 5 189.5
Creatinine 7 1 6 193.0
IMP 14 0.01 4 3 166.5
Inosine 8 2 5 189.5
Succinic acid 10 3 4 186.5
Organic acids(oxalic, maleic, tartaric, 8 1 1 5 183.0
citric acid)
Nat(Test 1) 7 2 5 192.5
Nat+(Test 2) 17 0.001 5 1 125.0
K+(Test 1) 17 0.001 1 5 1 153.0
K+(Test 2) 18 0.001 1 6 157.0
Cazt 5 1 6 197.5
Mg+ 5 7 198.5
Cl- 11 4 3 183.0
PO~(Test 1) 19 0.001 3 4 131.5
PO2~(Test 2) 17 0.001 7 152.0

* Each assessment was repeated three times, giving a total of 21 responses

2: obvious, 1: slight, 0: indistinguishable,

ste] Folzch.
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Table 14. Composition of inorganic components for the omission test for minerals in the

dorsal muscle of crucian carp

Composition of inorganic components(mg/100 m!)

Omitted ions

NaCl KCl CaCl, MgCl;6H, O NaH,PO,-2H,0 Na;P0O,-12H,C K,HPO,

(Test 1)
Nat 36 14 17 449
K+ 28 14 17 60
Cazt 43 17 19 491
Mg2+ 38 14 34 491
Cl- 111 491
PO 51 420 14 17
(Test 2)
Nat 36 14 17 530
K+ 28 14 17 469
POs~ 7 55 2 2

i-guhe A AALE dgod Asdoz sk Foldddh v 78 F 39 THsHA Gtk

o Fx7F FolAe Aol
opul kAl 2T (RO E FiH
Arg, Thr,Ser, Glu, Val, Met, Ile, Leu, Tyr,
Phe)& Bk R vwh, Azl 3A =23z
Alsk, 27, geske 34 Sshsdch AAHeR
B8 $E7) we] Hol 3k
Lysined Br&a A : =gk, bdste] dojzlz Al
uh, &8, gt 4 Fobsld ek
Histidine & ErEg 2 : FA¢ Z2EBE 2
g8 ALAEL siuts) FAste] i ded e A
ol gla kgl et
Arginine & BEF A wivk, pAte] delRm
Alsk, &3k, g@-&nte] o4 Frsigl .
Proline & f&E§ 2t A9 R/ duich
Glycine & B&Rg 2 1 A 8 9.
Alanine & B&Ee A 1 AL 2R 44
Serine & BrX%d A @ w5k, A3ste] el ¢
b gestE Fokstd ok
Glutamic acid & Br&st 2 @ =toh, M, st
o] Wolzim ¢sle] IA Frlsld e st FE7)
5ol 3tk
Valine € fr£T A 1 A9 2ZH5 ¢l
Isoleucine & Br3zat A : A8 2R/ sl
Leucine & ExE{ 2 : A9 2R/ dgie
Phenylalanine € f&kd 2 < xhst, AAnle] o}
4 Beizlm &g, gotte] B4 FAstd . 24
v 79 F 39L& THsA] gt
Methionine -& &g A : A ZR/T ot

Tyrosine & kgt A : xlo] ik Frtste 3

o}n] ‘5—_%‘1-—‘5: ér

Betaine & Br&st 2 1 A 2R/ 9k

Creatinine & BRET 2 1 AY ZH/F g9+

IMP & Brksr 2 : HAsa) sistel Reiiz 7
sb, &3h, @ente] Frlstgon e 2HAe] -
Zs15 o

Inosine & g A : A9 2RV}t Rk

FAl4HE BRET A LAY ERT Ade

Doz 445 A (oxalic, maleic, tartaric,
citric'acid) Br&g A FHTE Aol A+t

Nat-& Br#%EF 2 @ Test oA TR olst
Yot Test 264 wistst Hste] =A| 2o{Al
S &bl Al Folsigem, = zAel +F
s et

Kt kgt 2t Test 1 2 Test 20]4 =19,
Ak, Aol 2A Frhstgom AA L Test 1o
A dojzla Test 26 A= F7tshgl =t

Ca?t-& BrET 2 1 T8 E87 sl

Mg & BRET 2 2 AY Z8A Ak

Clm & kgt A :wigle] Hojxzm g@anle] 5

7heted o

PO BEg A : Test 13k Test 2004 ziul,
=, Alstel Frbstga, ZHABE Test o4 3
7hetg Test 28 M ZA] BoiZleh. =t Z34
o] X-53gich.

Table 133} AARQASo) Wi 725 BEL &%
3t & BABAZ 2 uAe 93 2A,

ofu] 1= Ab9] G :ghe] ZA Pdsla QoH, &
3] lysine, arginine, serine, glutamic acid, tyro-
sine @ phenylalanine o] & %< 33 gt
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Bigel o]l A elvzl Fa ke 2RSS
< HY Bo® FBWATY felohv) i, B4k
AR EA, RA9D7, &7, fU4 2 AR B
At a o] FHEE 722 39 XF Aoz
A 2EL FAHEAA QA2 23 - v 2eg
27 omission test & E3te] 7 AJRLEo] ule] |
A 4L 4 wsigd

frelebnl =4l % histidine ko] Y53 whol A
A felotrlxAle 46 % & A5t dgozn
glycine, lysine, alanine, taurine So] ukgkch. o
AR A EH Fol & IMP g3 166.1mg/100g 0.2
A b gger o o R el A &
7197124 & & creatinine o] 320.5mg/100g o &
743 ko] Wk betaine & 21.6mg/100 gz o] Q
2% TMA @ TMAO & 1mg/l00gn|ate s i
el gt

7148 A4 A4 2984, dE 24,
el 245l et gtz -S4k, Frpza), @
4, Et2EEAl 9 A E2Abe EA TG ety
W F7Y FPozEe £xgo] 2.4mg/l100g0}5)
A ribose, arabinose, fructose ¥ inositol & 1mg/
100 ¢ wlgto] ). F-rldF Fol = K+t @ POS- o]
Z+7; 220.0 mg/100 g, 233.7mg/10d g o2 A% 3

Bga kg Qe 32 mg/100 g o] 5ol gl et
omission testel] &gk 'HEEBRE PR s,
Lol S5 BekFS-L serine, glutamic acid,
IMP, Nat, Kt @ PO o)gl o™ lysine, argin-
ine, tyrosine @ phenylalanineo] 2Js{4 =& =t

of WME o) Fx2 YA
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