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Abstract

Distribution of amino acids and related compounds in the muscle extract of seven species of

right-eye flounder (spotted halibut, slime flounder, marbled sole, sand flounder, stone flounder,

frog fleunder and bastard halibut) were studied.

The effect of heat treatment on quantitative change in the composition of amino acids and

related compounds in the extract of sand fleunder muscle was also investigated since the sand

flounder has much Ex-nitrogen in the extract of the muscle.

The content of crude protein and that of pure protein were in the range of 17.54~19.99% and

15.63~17.95%, respectively.

Among the extracts of the seven fish muscle, stone flounder showed the highest content of

Ex-nitrogen (2.12%). In the muscle extracts of the seven fish taurine was abundantly contained

(29.4~56.9%), and followed alanine (6.6~10.4%) and glycine (1.6~16.7%).

The compositions of amino acids and related compounds were characterized by the existence

of phosphoethanolamine, a-aminoadipic acid, DL-allocystathionine, ethanolamine and ornith-

ine.

The experiments on amino acids and related compounds of the muscle extract of sand

flounder with reference to heating time and temperature were resulted in that the amount of

taurine, tyrosine, leucine and alanine were increased with the heating time at 100°C, whereas

that of lysine, histidine, a-aminoadipic acid and proline were decreased with prolonged heating
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When heating temperature was changed from 90°C to 130°C for 60 min, the contents of
taurine, alanine and leucine were increased, while that of histidine, lysine and aspartic acid

were decreased.
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Table 1. Descriptions of sampled fish

5

Size in average

Sample Date of sampling
Body length (cm) Body weight (g) Fatness

Spotted halibut jul. 2, 1986 28.5 683.5 29.5
Verasper variegatus

Slime flounder Jul. 2, 1986 28.0 578.4 26.3
Microstomus achne

Marbled sole jul. 2, 1986 21.5 359.6 36.2
Limanda yokohamae

Sand flounder Sept. 9, 1986 18.0 183.0 314
Limanda punctatissima

Stone flounder Aug.1,1986 27.0 591.2 30.0
Kareius bicoloratus

Frog flounder Aug.1,1986 20.5 3195 37.1
Pleuronichthys carutus

Bastard halibut Jul. 2, 1986 245 645.5 439

Paralichthys olivaceus

*W/L3 x IOOQLV}{, body weight ; L, body length)
Purchased place ; Pusan corporative fish market

Table 2. Operational conditions of automatic amino acid analyzer

Instrument
Column size
Resin

Mobile phase

Analysis cycle time
Flow rate

Pressure

Column temperature
Chart speed

Range of optical density

L.K,.B. 4150 ALPHA amino écid analyzer
6 x 240 mm (L)

Ultropac 11 resin (Li* form)

1. 0.20M Lithium citrate buffer (pH 2.80)
0.30M Lithium citrate buffer (pH 3.00)
0.60M Lithium citrate buffer (pH 3.02)
1.00M Lithium citrate buffer (pH 3.45)
1.65M Lithium citrate buffer {pH 3.55)
0.30M LiOH

200 min

Buffer 35 mi/hr Ninhydrin 25 mi/hr
Buffer 28 bar Ninhydrin 16 bar

39°C, 61°C, 75°C

1 mm/min

570 nm ; 0 —1

440 am ; 0 —1
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Table 3. Proximate composition of the right-eye flounder meat

Sample Moisture Crude protein

Pure protein
Ex—N (mg/100g)
A. A. —N {mg/100g)

Crude fat Ash

Spotted halibut 80.21 17.54

Slime flounder 78.47 19.22

Marbled sole 76.85 19.04

Sand flounder 77.23 18.85

Stone flounder 77.70 19.10

Frog flounder 76.60 19.60

Bastard halibut 76.33 19.99

15.63
283
144

17.34
313
126

1.02 1.31

16.97
416
224

2.87 1.27

16.75
446
250

16.98
494
265

17.52
498
369

1.48

145 1.40

17.95
295
124

1.83 1.39
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Table 4. Composition of amino acids and related compounds in extract of the right-eye flounder muscle (mg/100g)

Compound Sp?tted Slime Marbled Sand Stone Frog Bas'tard
halibut flounder sole flounder flounder flounder halibut
Phosphoserine 4 (14) 4 (25) 4 (234) 8 {100) 8 (26) 5{277) 5(9)
Taurine 486 (659) 48 (529) 615 (790) 833 (1180) 496 (570) 703 (745) 514 (552)
Phosphoethanolamine 2(10)  12(2) 9(22) 18 12(9) 3(11)
Urea 20(32) 10 (38) 114 36 (19) 48 189 41 (13)
Aspartic acid .6 (12) 10 (5) 4 10 (10) 6 2 (14) 3 (9)
Hydroxyproline 25 17 (24) 10 28 34 23 7
Threonine 59 (3) 28 (6) 37 (6) 43 (8) 76 172 18
Serine 35 26 (7) 41 (18) 40 (28) 80 40 20 (6)
Glutamic acid 25 (21) 43 (31) 40 (52) 97 (51) 46 (15) 33 (21) 18 (27)
a—Aminoadipic acid 21 17 51 43 67 — L7 (9)
Proline 34 9 (5) 18 39 (14) 47 (29) 37 (37) 8 {(2)
Glycine 42 (79) 25 (78) 77 (81) 143{333) 118(180) 347 14 (62)
Alanine 107 78 108 (10) 135 174 194 60 (4)
a—Aminobutyric acid 3 4 tr tr 3 6 tr
Valine 25 18 13 (2) 24 17 15 18
Cysteine — — tr — tr 4 -
Methionine 12 (13) 11 6 {6) 5 1(14) 12 {(32) 1
DL—Aliocysthathionine 8 tr 2 14 54 9 (9) 3 (104)
Isoleucine 18 16 11 15 9 7 16 {882)
Leucine 28 26 {4) 17 (2} 27 26 0 22 (329)
Tyrosine 10 (2) 14 5(2) 12 14 (13} 15 9 (22)
Phenylalanine 9 (2) 11 (3 6 (10) 11 (8) 8 (3) 7 1
vy—Aminobutyric acid - — tr 2 (15) tr (3) — —
Ethanolamine tr (8) 11 (26) 10 (36) 5 (46) 6 5(16) 15 (57)
Ammonia 14 (30) 4 (47) 8 (36) 11 (66) 11 (42) 8 (35) 7(07)
DL—Allonydroxylysine - - - 3 — — -
Ornithine 1 2(2) 10 4(2) 69 (3) 7 tr
Lysine 14 (9) 52(27) 35 (38) 53 (30) 109 (2) 43 (9) 16 (39)
Histidine 20 14 (4) 70 (7) 81 {19) 95 (8) 152 (14) 11 (263)
3—Methylhistidine tr tr tr tr tr 5{23) 1r (23)
Anserine — — 18 — — - 42
Arginine 4 9 (8) 8 (4) 13 48 4(2) 4(3)
Total 1031 973 1347 1753 1688 2076 903
The amounts increased after hydrolysis are given in parentheses tr, trace ; —, not detected
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Table 5. Effect of heating time on composition of amino acids and related compounds in extract of sand flounder

muscle*1 (mg/100g)

Compound Fresh - Heating time, min
30 60 90 120 150

Phosphoserine 8 (100) 9 (55) 9 (73) 10 (80) 8 (46) 9 (73)
Taurine 833 (1180) 862 (705) 879 (806) 922 (707) 930 (581) 966 (683)
Phosphoethanolamine 18 18 18 (17) 14 13 20
Urea 36 (19) 55(2) 61 21 (58) 63 97
Aspartic acid 10 (10) 8.(38) 8(38) 8 (37) 7 (47) 8 (74)
Hydroxyproline 28 22 24 22 24 22
Threonine 43(8) 43 (14) 43 (15) 45 (14) 38 (15) 47 (28)
Serine 40(28) 39 (36) 36 (34) 37 (34) 63 39
Glutamic acid 97 (51) 85 (69) = 87 (59) 100.{59) 79 (51) 108 (85)
a—Aminoadipic acid 43" 35 29 12 (11) 5 (8) 9 (4)
Proline 39 (14) 23 (22) 28 (5) 21 (29) 23 (18) 20 (40)
Glycine 143 (333) 131 (589) 121 (559) 126 {577) 104 132 (585)
Alanine 135 134 (51) 143 (21) 144 (39) 143 169 (77)
a—Aminobutyric acid tr - tr tr tr tr S tr
Valine 24 20 (20) 23 (14) 22{18) 18 (17) 26 (23)
Cysteine tr tr tr tr tr tr
Methionine 5 17 11- 14 15 (8) 23 (3)
DL—Allocysthathionine 14 24 15 (8) 14 25 23 (4)
Isoleucine 15 16 (4) 15 (15) 19 (4) 15 (19) 14 (24)
Leucine 27 30 (25) 31 (28) 38 (30) 42 45 (42)
Tyrosine 12 16 15 (2} 18 17 20 (3)
Phenylalanine 11 (8) 10 (23) 11(17) 14.(18) 12 (22) 12 (34)
y—Aminobutyric acid 2 (15) tr (12) 3 (4) 3 (4) 6 3(7)
Ethanolamine 5 (46) 13 (31) 15 (16) 22 ‘(12) 12 (20) 12 (29)
Ammonia 11 (66) 15 (126) 16 (108) 18 (111) 17 (92) 34 (99)
DL—Allohydroxylysine 3 4 . 4 4 4 4
Ornithine 4(2) 3 (27) 4(19) 3 (32) 3(23) 4 (35)
Lysine 53 (30) 50 (43) 54 (76) 38 (29) 39 (29) 32 (51)
Histidine 81 (19) 82 (30) 79 (8) 79 (14) 78 (17) 64 (53)
Arginine 13 15 (10) 14 13 (15) 14 (16) 17 (30)
Total 1753 1779 1801 1817 1970

1796

The amounts increased after hydrolysis are given in parentheses

*1 ; The temperature of heat treatment was at 100°C
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Table 6. Effect of heating temperature on composition of amino acids and related compounds in extract of sand flo-

under muscle*1 (mg/100g)

Compound Fresh Heating temperature, °C
90 100 110 120 130

Phosphoserine 8 (100) 8 (55) 9(73) 7 (61) 6 (57) 8 (53)
Taurine 833 (1180) 837 (825) 879 (806) 930 (649) 980 (667) 1027 (574)
Phosphoethanolamine 8(19) 22 18 (17) 19 19 17
Urea 36 (19) 87 61 81 79 75
Aspartic acid L0 (10} 8 (50) 8 (38) 7 (32/ 5 (43) 6
Hydroxyproline 28 18 24 18 19 19
Threonine 43 (8) 42 (24) 43 (15) 2(12) 1(18) 43
Serine "40 (28) 40 (44) 36 (34) 41 (29) (36) 0 (152)
Glutamic acid 97 (51) 85 (66). 87 (59) 6 (42) 6 (59) 83 (69)
a—Aminoadipic acid 43 30 29 9 9 (,0) 6 (2)
Proline 39 {14) 26 (36) 28 {5) 24 (15) 28 (6) 2{12)
- Glycine 143 (333) 139 (638) 121 (558) 143 (587) 144 (588) 137 {612)
Alanine ' 135 140 (58) 143 {21) 156 (13) 159 (21) 155 (28)
a—Amijnobutyric acid tr tr ir tr tr tr
Valine 24 22 (25) 23 (14) 24 (9) 20 (14) 21 {(19)
Cysteine tr tr tr tr tr tr
Methionine 5 15 11 16 11 (13) 11 (23)
DL—Allocystathionine 14 13 15 (8) 14 (7) 14 (17) 19 (14)
Isoleucine 15 15 (13) 15 (15) 15 (12) 10 (19) 13 (19)
Leucine 27 32 (35) 31 (28) 28 (24) 30 (22) 41 (19)
Tyrosine 12 17 15 (2) 14 14 (7) 14 (3)
Phenylalanine 11(8) - 11 (25) 11 (17) 11 (14) 1 (17) 12 (26)
y—Aminobutyric acid 2 (15) 3 (4) 3 (4) 4 (5) 4(7) 3 (6)
Ethanolamine 5 (46) 15 (25) 15 (16) 19 (,9) 17 (27) 16 (25)
Ammonia 11 (66) 13 (124) 16 (108) 19 (113) 21 (107) 30 (108)
DL— Allohydroxvlysme 3 3 4 3 3 4
Ornithine 4(2) 4(22) 4(19) 3(27) 2 (34) 2 {30)
Lysine 53 (30) 42 (44) 54 (76) 43 (23) 41 (22) 42 (40)
I—Methylhistidine - ~{(12) — —(15) —{13) -(12)
Histidine 81 (19) 80 (29) 79 (8) 79 (22) 79 (35) 58 (36)
Arginine 13 16 (11) 14 17 (10) 16 (13) 11 (22)
Total 1753 1783 1796 1872 1899 1936
The amounts increased after hydrolysis are given in parentheses
*1 ; The temperature of heat treatment was at 60 min tr, trace ; —, not detected
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