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Abstract

The whole body of three species of fishes, raw anchovy (Engraulis japonica), big eyed herring (Harengula
zunasi), and northern sand lance (Ammodytes personatus) catched at the south adjacent coast of Korea, were
analyzed for extractive nitrogen, free amino acids, combined amino acids, ATP and its related compounds
quaternary ammonium bases, and guanidino compounds using specimens collected in May and July 1991,
and the composition of these nitrogenous components were compared with each other. The contents of
extractive nitrogen in anchovy, big eyed herring, and northern sand lance were 633 mg, 601 mg, and 455 mg/
100 g, respectively. Thirty-one or thirty-two kinds of free amino acids were found in the extracts of the three
species of fishes. Histidine, taurine, alanine, leucine, carnosine, glutamic acid, and lysine were the major free
amino acids in every sample. The composition of the major extractive components such as free amino acids,
combined amino acids, ATP and its related compounds, TMAO, and creatine in the extracts were similar to
each other, but their contents were some different individually.
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Table 1. Samples of raw anchovy, big eyed herring, and northern sand lance

Sample” Sampled area Sampling date n Body length (cm) Body weight (g)
A Nam-hae Jul. 19,91 10 11.5~13.0(12.1+0.5) 15.6~21.7(17.5x2.0)
B Nam-hae Jul. 4,91 10 8.4~10.5( 9.8£0.7) 8.5~13.2(10.7+1.6)
C Geo-je May 7, '91 10 8.2~ 94( 8.7+04) 2.5~ 41( 321+05)

VA, anchovy(E. japonica), B, big eyed herring(H. zunasi); C, northern sand lance(A. personatus).

“Range(average * standard deviation).
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Table 2. Proximate composition, K-value and TMA of raw anchovy, big eyed herring, and northern sand lance

Sample” Moisture (%) Crude protein (%) Crude lipid (%) Crude ash (%) Glycogen (%) K-value (%) TMA (mg/100g)

A 72.7 17.4 6.7
B 71.1 18.7 6.7
C 71.8 16.3 9.0

3.1 0.1 19.2 52
34 0.1 15.5 3.0
2.8 0.1 14.1 2.8

URefer to Table 1.
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Table 3. Nitrogenous constituents in the extracts of raw anchovy, big eyed herring, and northern sand lance” (mg/100g)

Sample? A B C
Extractive nitrogen 601 633 455
Free amino acids and oligopeptides
Phosphoserine 7(14) 4(14) 3(50)
Taurine 224 233 180
Aspartic acid 30(112) 47(77) 24(95)
Hydroxyproline - - -
Threonine 39(98) 46(60) 25(59)
Serine 36(53) 42(52) 23(59)
Glutamic acid 63(175) 104(188) 37(150)
Glutamine 33 27 28
Sarcosine 3 4 4
o-Aminoadipic acid - 7 4
Proline 24(56) 23 14(48)
Glycine 35(157) 37(143) 18(132)
Alanine 108(132) 106(116) 59(105)
Citrulline 17 -t 3 -
o-Amino-n-butyric acid 1 2 +
Valine 49(60) 54(56) 32(57)
Cystine 11 14 8
Methionine 43 47 27
Cystathionine 1 1(1) 1
Isoleucine 34(36) 46(33) 24(32)
Leucine 7257) 102(52) 58(49)
Tyrosine 16(1) 45(10) 34
Phenylalanine 42(40) 51(28) 34(27)
B-Alanine 1 1 -
B-Aminoisobutyric acid 12 12 12
Y¥-Amino-n-butyric acid 3 1 1
Ethanolamine 2(10) 2(6) 2(8)
Ornithine 6(10) 7(9) 6(8)
Lysine 40(107) 100(107) 49(106)
Histidine 287(48) 294(53) 101(27)
1-Methythistidine 2 5 4
Anserine 64 52 40
Carnosine 78 89 62
Arginine 3335 ) 64(39) 37(44)
Total 1416(1201) 1672(1044) 951(1056)
ATP and its related compounds
ATP 1 2 8
ADP 1 1 i
AMP 2 3 8
IMP 55 110 85
Inosine 33 38 H
Hypoxanthine 9 5 7
Others
Glycinebetaine + - 7
B-Alaninebetaine + 10 3
Y-Butyrobetanine + - 6
Homarine - - -
Trimethylamine oxide 249 201 265
Trimethylamine 12 9 7
Creatine 146 242 131
Creatinine 5 15 8
Ammonia 34 32 28

YThe amounts of combined amino acids are given in parentheses. Marks used: +, trace; -, not detected.
YRefer to Table 1.
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B 100g 59 mgAAE ZAksle] Table 40 b
At AR 3F EF 7P B S aAse AR
2 2AE felotuieAl AA2AM P 42.0%, e
44.4%, 7] 35.1%% xA)81doh. o8~ combined

Table 4. Nitrogen distribution in the extracts of raw
anchovy, big eyed herring, and northern sand lance (%)

Sample” A B C
Free amino acids 420 444 35.1
Combined amino acids 29.1 24.6 336
ATP and its related compoundes 34 4.6 4.8
Betaines 0.0 0.2 04
TMAO and TMA 8.2 6.3 11.2
Creatine and creatinine 8.1 13.1 9.9
Unknown 92 6.8 50

Recovery of extractive nitrogen 90.8 932 950
URefer to Table 1.
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