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Modeling of skillful quality evaluation of fresh fish

Tomonori Hashidate! ", Makoto Nakamura?, Kazuki Harada®, Toshimichi Maeda?,
Eiji Morimoto? and Yuichiro Taira®

Abstract : Auctioneer knowledge of marine product freshness is useful for evaluating and managing the
quality of fresh fish. The severity of the working environments in modern fish markets means that it is
often difficult to recruit and train new auctioneers in the workplace. Therefore, this study analyzed the
physical characteristics employed by auctioneers when assessing fresh fish and described the development
of a quality evaluation system for assessing fish freshness. The system analyzed differences in the hue of
three different kinds of fish species (Branchiostegus japonicus, Parapristipoma trilineatum, Lagocephalus
wheeleri) and compared these against the evaluation criteria employed by auctioneers when assessing meat
freshness. Furthermore, appearance evaluation and the relationship this has with the color of the fish sur-
face was undertaken and indexes for color similar to that used by auctioneers was extracted. A model was
then designed and used to estimate fish quality by fuzzy inference. The model, designed to use fuzzy infer-
ence in combination with the extracted indexes, was applied to both simulated and experimental inspec-
tions of fish appearance. Results obtained corresponded with the assessments of auctioneers with a cer-

tainty of more than 90%.

Key Words : Quality evaluation, Fresh fish, Color, Modeling
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Fig. 1 . Distribution of color on the fish surface
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Fig. 2 . Measuring points of color on the fish surface

Table 1 . Constitution of the sample fish

Total length Weight Nomber of samples
Fish species
(mm) (g) (Population / Cases)
Tilefish 345.0 £ 253 520.2 = 121.2 240 / 30
Striped grunt 303.9 + 32.1 425.5 = 120.3 287 / 40
White chestnut 306.7 = 22.5 446.7 = 106.2 269 /35

mean * standard deviation
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Table 2 . Color of the fish surface which confirmed features and tendency of the auctioneer’s evaluation

Fish species Indexes Features and tendency
Trunk Class 1 and Class 5 are high.
(L2-C3), L
Abdomen Class 1 is a maximum, Class 5 is
Tilefish (L3-C2), €C* mlmmur'n. _
Trunk Class 5 is minimum.
{(L2-C1) — (L2-C3)}, AC*
Back-Trunk Class 5 is a maximum.
{(L1-C1) — (L2-C1}, AcC*
Eye Class 4 and Class 5 are high.
(B), L*
Abdomen Class 1 and Class 2 are low.
Steiped grimt (L3-C1), L*
Trunk Class 1 and Class 5 are low.
{(L2-Cc1) — (L2-C3)}, AcC*
Back-Trunk Class 1 is a minimum.
{(L1-c1) — (L2-C1)}, AE*ab
Head The ranking from Class 2 to Class
(L2-C0), b* 5 is refected.
Abdomen The ranking is reflected.
White chestnut (L3-C2), L*
Trunk The ranking from Class 3 to Class 5
{(12-Cc1) — (12-C3)}, Ab* is reflected.
Back-Abdomen The ranking is almost reflected.

(L1-C1) — (L3-C1)}, Ab*
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Table 3 . Color of the fish surface (elapsed 2 hours after the auction)

(a) Tilefish

Indexes Class 1 Class2 Class3 Class4 Class S
Trunk (L2-C3), L 86.4 76.0 71.0 75.8 88.6
Abdomen (L3-C2), C* 7.28 6.22 6.15 6.21 5.60
Trunk {(L2-C1) — (L2-C3)}, AC* 3.12 291 2.72 343 0.30

Back-Trunk {(L1-C1) — (L2-C1)}, AC* -9.17 -9.34 -8.61 -10.13  -6.91

(b) Striped grunt

Indexes Class 1 Class2 Class3 Class4 Class S
Eye (E), L* 26.10 26.42 2790  28.99 30.10
Abdomen (L3-Cl1), L* 70.27 67.02 71.68 70.96 71.67
Trunk {(L2-C1) — (L2-C3)}, AC* 6.29 8.43 8.67 7.61 5.67

Back-Trunk {(L1-C1) — (L2-C1)}, A E*ab 14.99 17.06 17.57 15.30 14.99

(¢) White chestnut

Indexes Class 1 Class2 Class3 Class4 Class 5
Head (L2-C0), b* 22.78  28.13 2227 2098 12.39
Abdomen (L3-C2), L* 87.78 87.10  85.89 85.25 85.00
Trunk {(L2-C1) — (L2-C3)}, Ab* 5.71 4.62 7.33 3.18 2.44

Back-Abdomen { (L1-C1) — (L3-C1)}, Ab* 5.55 7.87 6.84 5.87 5.39
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Fig. 3 . Difference in Chroma between point (L2-C1)
and point (L2-C3) (elapsed 2 hours after the
auction)
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Fig. 4 . Changes in difference in chroma between point (L
2-C1) and point (L 2-C3) for White chestnut
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Fig. 5 . K-values (elapsed 2 hours after the auction)
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