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Abstract

The changes in fatty acids and free amino acids of raw and salted-dried flatheads were determined during
steaming, boiling and baking process. 1. Raw flathead was composed of 74.9% of moisture, 1.9% of ash, 0.
9% of crude lipid, and 21.6% of crude protein. 2. The main fatty acids of raw and salted-dried flathead were
palmitic acid (21.5%) and lignoceric acid (52.4%) which covered 73.9% of total fatty acid. The fatty acid
contents of raw and salted-dried flathead were higher in the steaming than in the boiling and baking. 3. The
main free amino acids of raw and salted-dried flathead were aspartic acid (12.2%), glutamic acid(14.8%),
leuicine (8.4%), lysine (9.8%) and arginine (6.8%), which covered 52% of total free amino acids. There were
significant differences (p<0.05) in the contents of free amino acids between raw and salted-dried flatheads as
well as among steaming, boiling and baking processes.
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Table 1. Instrument and operation conditions of GC.

Instument HP 5890 Series II plus (FID)
Detector FID (flame ionization detector)
Column Supelcowax 10 (60X 0.32X0.25)
Carrier gas N,

Flow rate 1.3 ml/min.

Oven temperature 70°C/5 min.

Injector temp./ 225/235°C

Detector temp.

Splite ratio 20:30/

Injection volume 1wl

Column temperture During 30 min.

at 245°C from 5°C/min.

Table 2. The operating conditions of amino acid au-
toanalyzer for free amino acids analysis

Wz
" 3} massflask 200 mio]] No.2 o3} A B QL <=}

Item Condition
Instrument HITACHI Model 835-50
High Speed Amino Acid Analyzer
Column 4% 150 mm
TIon-Exchange resin #2619 (net weight 2.8 g)
Buffer flow rate 0.225 m!/min.
Ninhydrin flow rate 0.3 m/min.

Buffer pressure Approx, 40~80 kg/em’
Ninhydrin pressure  Approx, 10~30 kg/em’
Column temperature  53°C

Buffer solutions pH-1,2,3,4,6

Recorder speed 2.5 mm/min.

N, pressure Approx. 0.2~0.3 kg/em’
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Table 3. Contents of moisture, ash, crude lipid and
crude protein of raw and salted-dried flathead

unit: %

Moisture Ash Crude lipid Crude protein
Raw 74.9 1.9 0.9 21.6
Salted-Dried 556 100 35 272
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Table 4. The changes in fatty acid contents of total lipid of raw and salted-dried flathead

unit: mg/g-lipid

Raw Salted-dried
Fatty acid
) uncooked steaming  boiling baking  uncooked steaming  boiling baking
palmitic acid 88.9 3306 2215 2317 1754 2845 1880 2194
16:0 @1s) (151 (168  (141)  (180)  (191)  (184)  (187)
palmitoleic acid 9.3 ) ) } } } 3
16:1 22) -
stearic acid 335 1446 780 1026 69 1177 666 90.7
18:0 8.2) (6.6) 60) (62 @y a9 6.6) .8)
oleic acid 276 777 615 53.1 460 76.4 46.8 53.1
18:1 6.8) (3.6) @6 (2 @.7) 6.1) 4.6) 4.5)
cis-1L14.17-eleosat 242 870 ) 654 352 788 424 588
s 5.8) (4.0) (3.9) 3.6) 6.3) @.1) 6.0)
cis.8 11,14 17 cicosa- 126 434 392 33.4 21 393 245 28.8
pentantic G.1) (1.9) 3.0) 2.0) @2.3) @.56) @4 @5)
lignoceric acid 2173 15086 9126 11652 6245 8948 6506 7198
240 (524)  (688)  (696)  (106)  (643)  (60.0)  (639)  (61.5)
ol 4134 21919 13128 16514 9722 14915 10189 11706
(1000)  (100.0) (100.0)  (100.0)  (100.0)  (100.0)  (100.0)  (100.0)
( ) % in total fatty acids.
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Table 5. The changes in free amino acid contents of raw and salted-dried flathead during cooking

unit: mg%, dry basis

Raw*? Salted-dried*?

Amino acid
uncooked steaming boiling baking uncooked steaming boiling baking
asoartic acid 7640 831.1 917.3 823.3 5752 703.8 670.5 695.6
P (12.2)? (11.8) (12.0) (11.8) (11.2) (11.6) (11.0) (11.3)
threonine 278.4 3163 369.6 325.7 242.8 283.7 280.5 289.3
4.9) @.5) (.8) @7 @.7 .7 (4.6) (4.7)
serine 315.8 353.0 394.8 359.1 2745 320.6 333.0 3348
(5.0 (5.0) 6.2 (5.2) (5.4 (5.3) (5.5) (5.4)
glutamic 9272 1006.5 1083.6 1011.5 699.0 847.8 826.2 844.4
acid (14.8) (14.3) (14.2) (14.5) 13.7) (13.9) (13.6) 13.7)
Iveine 280.8 371.0 4163 417.3 424.8 400.8 508.2 417.9
gy 45 (5.3) (5.5) (6.0) (83) (6.6) (84) (6.8)
alanine 3532 4189 454.4 4224 356.4 383.0 246 400.5
n (5.6) (6.0) (6.0) (6.1) (7.0) 6.3) (7.0) 6.5)
eine 162.6 214.6 209.5 178.8 1639 194.8 192.8 199.7
cystem (2.6) 3.1 @7 (2.6) (3.2) (3.2) (32) (3.3)
valine 239.1 281.5 324.8 271.8 199.8 2423 242.9 245.0
(3.8) 4.0) 4.3) (3.9) (3.9) (4.0) 4.0) (4.0)
methionine 3314 376.7 4149 366.2 267.6 330.6 337.8 326.2
cthiont (5.3) (5.4 (5.4) (5.3) (5.2) (5.4) (5.6) (5.3)
soleucine 185.6 215.8 2349 207.8 154.1 186.2 176.1 185.6
oleuct 3.0) (3.1) (3.1) (3.0) (3.0) (3.1) (2.9) (3.0)
euci 528.0 566.1 607.2 548.6 3711 4603 4219 462.4
eucine (8.4) 8.1 (8.0) 7.9) 13) (1.6) (7.0) (75)
. 317.7 335.0 353.3 322.6 2232 288.0 266.0 290.7
tyrosin (5.1 (4.8) (4.6) (4.6) (4.4) @7 4.9 @7
nenvlalagin 341.6 365.4 397.9 353.7 250.9 312.7 298.5 309.4
phenylalamne 5 5y 52 (5.2) 6.1 (4.9) (5.1) @.9) (.0)
Ivsine 616.0 669.2 721.9 654.1 015 544.4 4910 5442
b (9.8) 9.5) 9.5) (9.4) (82) (8.9) 8.1 (8.9)
histidine 199.3 203.8 2224 205.9 1343 164.4 164.2 169.1
1S (3.2) 2.9) 2.9 (3.0) (2.6) @7 @7 2.8)
cine 425.1 489.8 524.6 489.6 353.4 4213 433.3 4290
ag (6.8) (7.0) (6.9) (7.0) (6.9) (6.9) (7.1) (7.0)
Total 6265.8 7014.7 7627.4 6958.4 51125 6084.7 6067.5 6143.8
ota (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

UThe various cooking methods of raw and salted-dried flathead are significantly different (p<0.05) by paired T-test.

2 ): % to total amino acid contents.
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