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Processing and Quality Characteristics of a Cultured Recessive Small-
sized Abalone Haliotis discus hannai Extract
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To determine whether there are differences in the food component characteristics of the cultured recessive small-
sized abalone Haliotis discus hannai (SA; 30-40 each/kg) and middle-sized abalone (MA; 10-15 each/kg), the proxi-
mate compositions, fatty acid and total amino acid compositions of these two species were evaluated. Additionally,
extraction methods were performed on the SA to asses the quality characteristics of the resulting. In terms of proxi-
mate composition, MA had lower moisture and carbohydrate levels and higher crude protein contents than SA. The
total amino acid contents of MA and SA were 15,734.4 and 11,379.1 mg/100 g, respectively, the major amino acids
were glutamic acid, aspartic acid, serine, glycine, alanine, leucine, arginine and lysine, and the major fatty acids were
16:0, 18:0, 18:1n-9, 18:1n-7, 20:4n-6, 20:5n-3, and 22:5n-3. The pH levels and total nitrogen and amino nitrogen
contents of the hot-water extract (WE) and scrap enzyme hydrolysate (SE) samples from the SA were 6.32 and 6.05,
1.36% and 1.52%, and 342.1 and 403.1 mg/100 g, respectively. The extraction yields and free amino acid contents
from SA were 1,317 and 440 mL/kg, and 8,721.1 and 9,070.7 mg/100 g, respectively, and the concentrations of major
components were as follows: arginine, glycine, glutamic acid, alanine and lysine. Additionally, the complex extract
(WE+SE) was superior to the traditional extract (WE) in terms of extraction yield, amino-nitrogen content, and or-
ganoleptic qualities but not odor.
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Table 1. Proximate composition of the middle and recessive small-sized abalones Haliotis discus hannai

Proximate composition (g/100 g)

Portion Size* - . -
Moisture Crude protein Crude lipid Ash Carbohydrate
Flesh M 76.0+0.2° 18.9+0.32 0.240.03° 2.3%0.12 2.6+0.1¢
es
S 80.3+0.12 14.0£0.1° 0.5+0.012 2.140.22 3.3+0.2°
) M 80.1+0.3? 14.0£0.2° 0.5+0.022 1.9£0.1° 3.4+0.2°
Intestine
S 79.0+0.42 13.1£0.1°¢ 0.3£0.03° 1.6+0.1° 6.1%0.12

*M, Middle-sized abalone (10-15 each/kg); S, Recessive small-sized abalone (30-40 each/kg). ““Means with different superscript in the

same column significantly differ at P<0.05.
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Table 2. Total amino acid contents of the middle and recessive
small-sized abalones Haliotis discus hannai

(mg/100g)

Amino acid Flesh Intestine
M* S* M S

Aspartic acid 1,135.1 882.3 963.3 846.4
Threonine 734.9 516.5 716.6 549.5
Serine 1,078.9 760.1 786.1 692.9
Glutamic acid 3,1949 2,348.2 1,9546 1,931.9
Glycine 1,981.0 1,431.6 1,0234 1,035.5
Alanine 14586 1,082.3 988.6 836.7
Cysteine 3371 247.9 474.5 526.2
Valine 63.3 384 130.1 147.5
Methionine 4104 281.5 383.0 241.6
Isoleucine 373.4 257.5 380.6 345.9
Leucine 1,121.8 805.6 696.0 783.3
Tyrosine 484.5 330.1 516.3 389.9
Phenylalanine 453.9 457.6 510.9 437.3
Lysine 949.6 668.5 919.8 724.0
Histidine 156.8 94.5 235.6 115.4
Arginine 1,800.2 1,176.5 1,039.0 732.9
Total 15,7344 11,3791  11,718.4 10,336.9

*M, Middle-sized abalone (10-15 each/kg); S, Recessive small-
sized abalone (30-40 each/kg).
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Table 3. Fatty acid composition of the middle and recessive small-
sized abalones Haliotis discus hannai

(Area%)
) Flesh Intestine

Fatty acid

M S M S
14:0 4.3 52 8.5 94
16:0 23.8 22.2 16.7 16.8
16:1n-7 1.0 0.9 1.6 1.2
17:0 1.3 1.2 0.5 0.7
18:0 9.7 12.2 9.5 1.3
18:1n-9 7.9 5.8 5.0 4.9
18:1n-7 6.9 7.0 6.9 8.0
18:1n-5 0.1 0.1 0.1 2.8
18:2n-6 3.2 1.8 4.0 1.1
18:2n-4 0.1 0.1 0.1 0.5
18:3n-6 0.2 0.2 0.6 24
18:3n-3 23 1.5 3.6 1.8
18:4n-3 0.5 0.4 3.2 0.2
22:0 0.2 0.1 0.1 0.8
20:1n-9 4.6 53 55 57
20:2n-6 0.6 0.6 1.1 1.0
20:4n-6 9.9 10.2 12.0 12.2
20:3n-3 0.1 0.1 0.3 0.3
20:4n-3 0.4 0.3 1.3 0.9
20:5n-3 9.8 10.1 1.9 9.3
22:1n-11 0.6 0.3 0.1 0.2
22:1n-9 0.2 0.1 31 4.8
21:5n-3 0.5 0.7 0.4 0.4
22:4n-6 2.8 22 1.7 2.0
22:4n-3 1.0 0.1 0.1 0.1
22:5n-3 71 8.0 4.7 42
22:6n-3 1.8 22 14 1.7
n-3 PUFA? 235 24.4 26.9 18.9

'M, Middle-sized abalone (10-15 each/kg); S, Recessive small-
sized abalone (30-40 each/kg). >Polyunsaturated fatty acid.
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Table 4. pH, salinity, total nitrogen, volatile basic nitrogen (VBN) and amino nitrogen (NH,-N) contents of hot-water extract (WE) and scrap

enzyme hydrolysate (SE) from the recessive small-sized abalone Haliotis discus hannai

Extract pH Salinity (%) Total-N (%) VBN (mg/100 g) NH,-N (mg/100 g)
WE 6.32+0.01 0.34+0.01° 1.36x0.06° 24.8+0.2° 342.1+5.2°
SE 6.05£0.00 0.46+0.022 1.52+0.09° 13.940.1° 403.5+4.9°

WE, Hot-water extract; SE, Scrap enzyme hydrolysate. “*Means with different superscript in the same row significantly differ at P<0.05.
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Table 5. Total amino acid contents of hot-water extract (WE) and scrap enzyme hydrolysate (SE) from the recessive small-sized abalone

Haliotis discus hannai

(mg/100 g)
) ) Content Taste value
Amino acid Taste threshold* (mg/100 g)
WE SE WE SE
Aspartic acid 139.4 2751 46.5 91.7 3
Threonine 399.0 278.6 1.5 1.1 260
Serine 418.6 4435 2.8 3.0 150
Glutamic acid 857.5 1,268.3 171.5 253.7 5
Proline 204.0 413 0.7 0.1 300
Glycine 1,635.7 1,310.0 12.6 10.1 130
Alanine 917.6 825.2 15.3 13.8 60
Cysteine 199.5 247.8 - -
Valine 259.1 443.7 1.9 3.2 140
Methionine 39.9 247.6 1.3 8.3 30
Isoleucine 100.0 278.6 1.1 3.1 90
Leucine 1394 753.2 0.7 4.0 190
Tyrosine 159.6 330.6 - -
Phenylalanine 119.7 549.0 1.3 6.1 90
Lysine 399.0 526.2 8.0 10.5 50
Histidine 100.0 107.2 5.0 54 20
Arginine 2,633.1 1,145.0 52.7 229 50
Total 8,721.1 9,070.9 322.9 437.0 -

*The data were quoted from Kato et al. (1989).

Table 6. Yield and sensory evaluation of hot-water extract (WE), scrap enzyme hydrolysate (SE) and complex extract (CE) from the reces-

sive small-sized abalone Haliotis discus hannai

Sensory evaluation (5 scale score)*

Extract Yield (mL/kg) X -
Taste Odor Over-all acceptance Taste intensity

WE 1,317+21 4.2+0.22 4.5+0.22 4.3+0.3? 3.440.22

SE 440%13 3.8+0.3° 3.6+0.2° 3.8+0.2° 5.0

CE 1,757+18 4.0+0.3% 4.2+0.3? 4.1+0.3? 4.3+0.2°

*5 scale score: 5, very good (very strong); 4, good (strong); 3, acceptable; 2, poor (weak); 1, very poor (very weak). **Means (n=9) with
different superscript in the same column significantly differ at P<0.05.
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