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Abstract

Changes in fatty acids and free amino acids of raw red tongue sole (RRT) and dried red tongue sole (SRT).
were analyzed after steaming, boiling, or baking. 1. RRT was composed of moisture 78.4%, ash 1.2%, crude
lipid 1.1%, and crude protein 18.3%. 2. The main fatty acid of RRT and SRT were palmitic acid (21.5%) and
lignoceric acid (43.1%) which cover 64.5% of total fatty acid. Steamed RRT or SRT had higher content of
fatty acids than boiled or baked ones. 3. The main free amino acids of RRT or SRT were glutamic acid (14.9%),
aspartic acid (12.2%), lysine (10%), leucine (8.4%), and arginine (6.8%) covering more than 52.3% of total

free amino acids.
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#| 7] (steaming), &7](boiling), 7](baking)9] Z=|H
= AR R7)= 7HelA s ZERYE A
FollA 1587 7hdste] A AR 3o, 47
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A719] M © 2 methylationdt §-94-8 Gas Chro-
matographyol| 2|3 #AEt]ct. EFZA = fatty acid
methyl ester mixer(Sigma Chemical Co.)5 A-8-3}%.2.
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Table 1. Instrument and operation condition of GC

Table 2. The operation condition of amino acid analyzer
for free amino acid analysis

Item Operation condition
Instrument HITACHI Model 838-50
High Speed Amino Acid Analyzer
Column size 4X 150 mm

Column temperature  53°C
lon-Exchange Resin  # 2619 (net weigh 2.8 g)

Flow rate Buffer: 13.5 mitr.
Ninhydrin: 18 mil/hr.
Pressure Buffer: Approx. 40~80 kg/cm®

Ninhydrin: Approx. 10~30 kg/em®
A2 Approx. 0.2~0.3 kg/cm®
Chart speed 2.5 mm/min.
Buffer solution pH1, 2, 3,4, 6

o] 3] 25542 ML F 250 miE 2Hkgich o] A&
2ml H3Y A 2HFSFE 200 mlE 9HEo] micro-
filter 2 of7}3te] 50 W #H3to] ofvlxAl £472 &
A3t 42712 Table 29} Zet.
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L 183%, 3]E-E 12792 r] AZAA RN o]
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Item Operation condition
Instrument HP 5890 Series II plus (FID)
Column Supelcowax 10 (60x% 0.32X 0.25)
Detector FID (flame ionization detector)
Injector temp./ 225°C/235°C
Detector temp.

Carrier Gas A4 1.3 mi/min.

Splite ratio 20:30/!

Column temperature During 30 min. at 245°C from
5°C/min

Oven temperature 70°C/5 min.

Injection volume 1w

3}+= Table 49} 2}

Table 3. Content of moisture, ash, crude lipid and crude
protein of raw and salted-dried red tongue sole
unit: %

Moisture Crude lipid Crude protein Ash

Raw 78.4 1.1 18.3 1.2
Salted-dried ~ 58.7 1.0 34.6 2.7

fFzeldesA A 147 A 5 5(1998)
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Table 4. Change in fatty acid contents of total lipid during cooking of raw and salted-dried red tongue sole

unite: %
Faity acid R RS RB RBA SD SDS SDB SDBA
16:0 22.3 12.2 17.3 19.4 26.1 17.0 14.5 143
18:0 34 6.0 8.6 7.2 92 7.1 6.1 57
X Saturates 25.7 18.2 259 26.6 353 24.1 20.6 20.0
16:1 0.3 - - - 357 - - 1.3
18:1 6.8 2.6 4.8 4.1 32 4.2 3.7 2.7
2 Monoenes 7.1 2.6 4.8 4.1 389 4.1 3.7 4.0
20:3 6.4 6.5 9.0 94 3.7 95 8.0 5.7
20:5 8.3 32.8 3.8 5.2 59 3.8 6.6 2.1
22:6 94 - - - 11.6 - . -
24:0 431 399 56.5 54.7 4.6 58.5 61.1 68.2
2 Polyenes 67.2 79.2 69.3 69.3 25.8 71.8 75.7 76.0
20:5+22:6/16:0* 0.8 2.68 0.22 2.60 0.67 0.22 0.46 0.15

R: raw, SD: salted-dried, RS: raw, steaming, SDS: salted-dried, steaming, RB: raw, boiling, SDB: salted-dried, boiling, RBA:

raw, baking, SDBA: salted-dried, baking.
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Table 5. The change in free amino acids of raw and salted-dried red tongue sole during cooking

unit: mg%, dry basis*

. Amino acid R RS RB RBA SD SDS SDB SDBA
Asp. 846.2 796.0 847.8 782.1 769.8 796.2 850.6 773.8
(122 (11.2) 11.7) 11.7) (11.7) (11.8) (12.1) (11.7)

Thr. 3235 383.7 339.0 3015 3027 3122 3314 298.4
@7 54 @7 @.5) @.7) (4.6) @.7 4.5

Ser. 388.4 358.1 364.9 3435 354.1 351.9 361.1 344.4
(5.69) (5.69) (.0) (5.0) .1) (5.5) ¢2) (5.1) 6.2
Glu. 1029.8 995.3 1065.2 978.0 960.9 971.0 1053.7 953.9
(14.9) (14.0) (14.7) (14.6) (14.8) (14.5) (15.0) (14.5)

Gly. 312.0 3414 343.0 396.8 372.8 395.0 343.4 460.2
4.5) @4.8) (4.0) (.9) G.7) (5.9) (4.9 (7.0)

Ala, 386.1 3743 398.9 4184 389.3 437.0 392.2 427.3
(5.6) (5.2 (.5) (6.8) (6.0) (6.5) (5.6) (6.5)

Cys. 202.0 249.0 1922 1832 174.4 179.5 185.2 203.7
2.9) (3.5) Q.7 @7 @7 @7 2.6) (3.1)

Val. 264.0 2715 281.8 251.3 246.8 254.6 2737 255.5
(3.8) (3.8) (3.9) (3.8) (3.8) (3.8) (3.9) (3.9

Met. 335.6 317.1 3836 337.5 315.1 346.8 3723 3632
4.8) @.4) (53) G.1) @.9) (5.2 (5.3) (5.5)

Tle. 206.7 209.7 2275 198.8 188.2 195.0 212.5 191.0
(3.0) 2.9 G.1) (3.0) 2.9 2.9) (3.0) 2.9

Leu. 582.5 594.0 617.1 540.6 519.8 541.4 593.6 507.6
84) 8.3) (8.5) @8.1) (8.0) (8.1) 84 a.7

Tyr. 324.1 488.0 375.6 3274 308.0 320.6 326.9 2923
“.7) (6.8) (5.2 4.9 4.7 (4.8) (4.6) (4.4

Phe. 367.1 370.2 372.3 338.9 332.6 327.1 368.6 322.6
(5.3) (5.2) (.1) (.1) (5.1) (4.9 (5.2) 4.9)

His. 196 4 183.4 194.8 1736 187.5 169.8 198.4 160.5
2.8) (2.6) leX)) @2.6) 2.9) 2.5) 2.8) @4)

Lys. 696.1 659.6 703.6 630.1 608.2 628.3 701.7 582.1
(10.0) ©9.2) ©.7) ©.4) ©.4) 94 (10.0) 8.8)

Arg. 4741 541.0 5225 480.9 463.8 492.8 479.2 465.4
(6.8) (7.6) (72) (7.2) (7.1) (7.3) (6.8) (7.0)
Total 6934.5 7132.3 7229.8 6682.6 6494.0 6719.2 7044.5 6602.6
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

*: % in total amino acids.

R: raw, SD: salted-dried, RS: raw, steaming, SDS: salted-dried, steaming, RB: raw, boiling, SDB: salted-dried, boiling, RBA:

raw, baking, SDBA: salted-dried, baking.
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