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Studies -on Hydrothermal Extracts from Fish Head

L

Chemical Composition and Physical Properties of the extracts

Sang-Hyeon CHOI, Seong-Min PARK, Byung-Yil SON, Hyeon-Mee CHOI and Keun-Tai LEE
Department of Food Science and Technology, Pukyong National University, Pusan 608-737, Korea

Fish heads of the main by-product is fishery processing were treated to extract nutrients by heating the fish heads with 1.5 or 3.0
times added water during 9, 12 or 15 hours. The yield, chemical compositions and physical properties of the hydrothermal extracts
were studied. The yield was increased with the amount of water added and the extracting hours, The extract contained ahout 80%
protein in solid basis, but has no lipid. In essential amino acid, glutamic acid was most abundant and lysine was abundant. In free
amino acid, &-hydroxylysine and L-histidine in Cyprinus carpio linnaeus had 5 times more than those in Onchorhynchus keta. The
solution of the extracts was known as Newtonian fluid and the color of the extracts showed lower whiteness, higher redness and

higher yellowness.
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Table 1. Independent variables and experimental design for
hydrothermal extraction
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Independent variables

No. W (ratio) Time (hr)
1 15 9
2 1.5 12
3 1.5 15
4 3 9
5 3 12
6 3 15
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Table 2. Proximate composition and yield of hydrothermal ex-
tracts from carp head (g/100 )

Hydrothermal extracts
CH-1* CH-2 CH-3 CH+4 CH-5 CH-6
Moisture 687 749 571 766 876 494
Crude protein  84.13 81.79 8413 8458 8146 8774
Crude lipid ND ND ND ND ND ND
Crude ash 739 767 718 182 679 693
Yield 608 642 692 710 719 746

ND means no detected.
* CHqn is carp head hydrothermal extract that extracted accor-
ding to designed conditions.

Components

Table 3. Proximate composition and yield of hydrothermal ex-

tracts from salmon head (g/100 )
C s Hydrothermal extracts
m
OmMPORENS "oyl CH-2 CH3 CH4 CH-S CH$

Moisture 797 739 962 790 855  7.56
Crude protein 7783 80.14 7993 8025 7874 7972
Crude lipid ND ND ND ND ND ND
Crude ash 1007 939 855 893 918 944
Yield 668 706 757 172 795 841

ND means no detected.
* CH-n is carp head hydrothermal extract that extracted accor-
ding to designed conditions.
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Table 4. Amino acid composition of carp and salmon head hy-

drothermal extract (g/100 )
. . Hydrothermal extracts
Amino acids
CH-6* SH-6**
Lys 6.19 4,69
Val 2.87 235
Thr 2.86 245
Met 1.83 1.69
Phe 2.34 2.02
His 239 3.01
Leu 430 3.00
Ile 2.10 1.65
Asp 7.14 6.11
Cys ND ND
Ser 354 397
Glu 14.26 12.84
Pro 7.87 5.62
Tyr 042 0.28
Gly 11.78 11.78
Ala 8.12 6.62
Arg 571 4.90
Total 83.72 72.98

* CH-6 is carp head hydrothermal extract that extracted accor-
ding to designed conditions.

** SH-6 is salmon head hydrothermal extract that extracted ac-
cording to designed conditions.

ND means no detected.
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Table 5. Free amino acid composition of carp and salmon

head hydrothermal extracts (mg/100 g)
. . Hydrothermal extracts
Amino acids
CH-1 CH-6 SH-1 SH-6
Taurin 277 215 26.83 3043
L-Aspartic acid 30.87 28.57 59.1 57.67
L-Threonine 56.33 5727 70.96 63.62
L-Serine 70.77 60.67 1435 118.1
L-Glutamic acid 106.17  107.23 22.34 20.0
L-ea-Aminoadipic acid 24.7 25.03 247 23.54
L-Proline 72.27 722 643 75.37
L-Glycine 11297 9527 13437 12343
L-Alanine 146.67 14926 23176  206.73
L-Citrulline 3.13 433 2.13 2.14
L-Valine 67.3 58.43 70.12 64.5
L-Cystine 473 346 463 346
L-Methionine 797 8.1 7.8 76
L-Cystathionine 36.3 36.47 2343 216
Ethanolamine 34 227 ND ND
L-Anserine 102.77 92.66 79.74 72.8
L-Isoleucine 12627 1093 89.7 81.73
L-Leucine 46.67 455 294 250
L-Tyrosine 76.53 63.23 4287 4877
L-Phenylalanine 1.17 12 6.0 473
B-Alanine 52 5.06 237 50
y-Amino-n-butyric acid 413 283 11.83 1192
NH; 0.83 123 094 1.5
&Hydroxylysine 39437 43956 43117 4359
L-Ornithine 11.33 56.0 3743 2897
L-Lysine 20283 19803 2043 215.74
1-Methyl-L-Histidine 10.93 1337 23.27 19.57
L-Histidine 23647 32633 50.78 4203
L-Arginine 23.93 22.67 42.93 64.6
Total 201471 2107.03 1938.68 1876.45
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Table 6. Changes of L, a, b and L*, a*, b* values in particles
of carp head hydrothermal extracts

Standard Carp head hydrothermal extracts
Parameters .
White Plate CH-1 CH2 CH-3 CH4 CH-5 CH+6
Hunter L, a, b
L 098* 6263 6387 687 6% 6027 6188
a 349 641 683 632 691 60 TR
b 1073 1765 1721 1923 1681 1618 1729
CIE LAB
L* 0B 6687 T003 6793 6877 6498 6602
at 330 00 740 T 74 692 84
b* 1079 2309 2219 2558 299 201 23

“Hunter L, a and b are tristimulus values of a standard white su-
rface and CIE LAB L*, a* and b* are tristimulus values of a no-
rmal white object-color stimulus.

Table 7. Changes of L, a, b and L*, a*, b* values in particles
of salmon head hydrothermal extracts

Standard Salmon head hydrothermal extracts
Parameters .

White Plate CH-1 CH2 CH3 CH<4 CH5 CH6
Hunter L, a, b
L 9998 11 5475 221 5588 S511 5997
a 349 705 595 64l 697 19 712
b 1073 193 1571 B0 1767 1867 1838
CIE LAB
Lx 098 T8 6l 2 70 6197 6649
a* 330 78 679 74 187 s 186
b 1079 2698 2157 3662 462 2660 A4

*Hunter L, a and b are tristimulus values of a standard white su-
rface and CIE LAB L* a* and b* are tristimulus values of a no-
rmal white object-color stimulus.
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