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Taste evaluation of grilled eel produced by hatchery-based aquaculture
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IRAGO Institute, Co., Ltd., Tahara, Aichi 441-3605, 2Toyo Suisan Kaisha, Ltd., Tatebayashi, Gunma 374—
0014, *Professor Emeritus, The University of Tokyo, Japan

We conducted sensory evaluation and physicochemical analyses of grilled Japanese eel Anguilla japonica
farmed by hatchery-based aquaculture (HBA) following controlled captive reproduction. A total of 4939 artificial
glass eels were reared in a commercial farm in Shizuoka, Japan for 12 months among which 50 adults (201 g
average body weight) were grilled without sauce in a continuous two-sided grilling machine. Eels cultured by cap-
ture-based aquaculture (CBA) from seedlings of wild-caught glass eels in the same farm, were used as controls.
Sensory evaluation showed that HBA grilled eels had a more fatty taste and harder texture than CBA grilled eels
did. Chemical analyses revealed no significant difference in crude fat content between HBA and CBA eels, but the
CBA eels contained more n-3 polyunsaturated fatty acids, possibly influencing the evaluation of fatty taste. Tex-
ture analysis indicated significantly harder flesh and skin in HBA than CBA eels, corresponding to the sensory
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evaluation. This information should be useful for product development of HBA eels.
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Fig. 1 Typical example of “hardness’ data obtained by
texture analyzer from grilled eel fillet. The x-axis indi-
cates depth from the flesh side surface. The y-axis indi-
cates stress values (kgN/m?2) obtained as the analyzer
probe passed through the grilled fillet flesh. P1 and P2
indicate maximum breaking force in the flesh and skin
side, respectively. Maximum breaking force was de-
fined as fillet “hardness’ in this study.
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Fig. 2 Sensory evaluations in grilled eel fillets farmed by two different methods (HBA, CBA). Items in parentheses were evaluated
by smelling before tasting. Plots indicate mean scores of each index (z=20). *»<0.05

Table 1 Major volatile flavor compounds in grilled eel
fillets farmed by two different methods

Hatchery-based Capture-based

(ppm) aquaculture aquaculture
Trimethylamine 3 4
Isovaleraldehyde 0.2 0.2
Geosmin 0.0002 0.0002
2-Methylisoborneol <0.0001 <0.0001

Table 2 Chemical composition of grilled eel fillets farmed
by two different methods

(%, Wet basis) Hatchery-based Capture-based

aquaculture aquaculture
Moisture 46.8 49.8
Protein 25.1 224
Lipid 26.4 26.2
Carbohydrate 0.0 0.0
Ash 1.7 1.6
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DOFRBHT T 7 /- 7= (112 vs 111 mg/100 g; Table 3),
WEHET X BT, REOHE & OMICEE B R
DR BN/ WS EOKRE, p<0.01; Table 3), 6
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Table 3 Inosinic acid IMP) and free amino acid (FAA)
contents of grilled eel fillets farmed by two different

methods
Hatchery-based Capture-based

(mg/100 ) aquaculture aquaculture
IMP 112 111
Lys 21 54*
Arg 9 23%*
Gly 12 12
His 14 10
Ala 11 9
Glu 4 5
Other FAAs? 30 22

*$<0.05; **p<0.01
a Total of minor FAAs with level of <5mg/100 g each.
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Table 4 Fatty acid composition of crude lipid in grilled eel
fillets farmed by two different methods

% Hatchery-based Capture-based

aquaculture aquaculture

C14:0 34 4.4
C16:0 22.0 20.8
C16:1 6.4 6.3
C18:0 5.6 5.2
C18:1 n-9 42.7 31.9%*
C18:2 n-6 0.6 0.8
C20:1 1.5 1.7
C20:2 n-6 0.3 0.5
C20:5 n-3 2.2 4.4%*
C22:6 n-3 5.4 7.4%
Others? 9.9 16.6

*$<0.05; **p<0.01
a Total of minor fatty acids with inclusion level of <0.5% each.
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Fig. 3 Hardness (breaking force) of grilled eel fillets by
culture method (HBA, CBA) measured by texture
analyzer. HBA, hatchery-based aquaculture; CBA,
capture-based aquaculture. The peak breaking force
values relate to P1 and P2 in Fig. 1. Crosses indicate
mean values. Horizontal lines within, and delineating
the bottom and top borders of the boxes indicate medi-
ans, and first and third quartiles (25% and 75%),
respectively. Whiskers extend to the most extreme
data points, less than 1.5 times the interquartile dis-
tance. Data points outside the box plot were classed as
outliers but not excluded from analysis. **p<0.01.
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