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Evaluation of the color tone of raw and dried Nori and
their correlation to Nori quality

Katsutoshi Kuno, and Yoshio Kawamura

The study was conducted to develop an easy method of evaluating color fading of cultured Nori in
the field. One~hundred samples each of raw and dried Nori obtained from Nori farmers were used in
the study. The qualities of the total 200 samples were evaluated using the color tone analysis (L*, a*,
b* values), etc. Samples of the raw and dried Nori were then ranked through the color tone correlation
and cluster analysis. Significantly high correlations were found between the visual observation and the
color tone of raw Nori, between the color tone of raw and that of dried Nori, and between the color
tone and the authorized quality rank of dried Nori. These results suggest that the color tone of raw
Nori can also associated to the quality ranking of the dried one. Moreover, classification by the cluster
analysis turned out to be close to the classification of raw Nori by color fading levels determined by
the visual observation and that of dried Nori by color fading levels determined by the authorized

quality ranking. Therefore, it was considered possible to use the cluster analysis to differentiate color

fading levels in raw Nori.
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Table 1 Evalution of the color tone raw Nori by the visual observation

Degree of fading in raw nori thalli*

Index of fading

. nomal

. slight fading

. slight discoloration
+2 : pretty discoloration

.

+3 . serious discoloration

* The color fading levels are based on thecriteria of Saga Prefectural
Ariake Fisheries Research and Development Center.
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Table 2 Evalution of the color tone dried Nori by the
authorized quality rank

The authorized quality rank** Index of black color tone*?

Jo1

1, Kuro jo 1, Kumori jo 1
Jo 2, Kuro 1

2, Kumori 1

Jo 3, Kuro 2, Kumori 2

3, Betsu 2, C2

Jo 4, Kuro 3, Kumori 3

4, Betsu 3, C3

Jo 5, 5, Kumori 4, Betsu 4
6, Kumori 5

7, Betsu 5, Kumori 6, C4, C5
A5, A6, A7, Kumori 7, C6, C7

%1 The ranks are based on the criteria of the Federa-
tion of Saga Prefectural Ariake Fisheries Coopera-
tive Associations.

%2 The points for the ranks based on blak color tone
are in accordance with criteria used by Nori test-
ing staff of Federation of Saga Prefectural Ariake
Fisheries Cooperative Associations.
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Fig. 1 Map of the inner part of Ariake sound, showing

the Nori culture ground of Saga Prefecture. [,
Nori culture farms ; ®, Site of sampling Nori.
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Fig. 2 Relationship between the visual observation

The visual observation

and the color tone analysis of the raw Nori. a,
L*value; b, a*value, ¢, b*value.
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Fig. 3 Relationship between the raw Nori and the
dried Nori of the color tone analysis. a, L*
value ; b, a*value, ¢, b*value.
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Fig. 4 Relationship between the authorized quality
rank and the color tone analysis of the dried
Nori. a, L*value;b, a*value, ¢, b*value.



Table 3 Correlation coefficients between raw Nori and dried Nori of the quality analysis (n=100)

Analysis of guality (symbol) I 11

v \4 VI v v IX X XI 1

Macroscopic estimation (raw Nori) (1) 1

L* value (raw Nori) (1II) 0. 832 1

a* value (raw Nori) - -0. 791 -0. 845

b* value (raw Nori) avy -o0. 528 -0. 503 0. 477 1
SPAD value (raw Nori) (V) -o. 826 -0. 919 0. 810 0. 474 1

The authorized quality rank (dried Nori) v -0. 699 -0. 728 0. 696 0. 257 0. 796 1

L* value (dried Nori) (vip 0. 709 0. 631 -0. 442 -0. 545 -0. 585 -0. 559 1
a* value (dried Nori) (i -0. 458 -0. 315 0. 284 0. 165 0. 332 0. 457 -0. 687 1
b* value (dried Nori) Xy o 795 0. 714 -0. 656 -0. 547 -0. 719 -0. 601 0. 840 -0. 651 1

Nitrogen content (dried Nori) (X) -0. 906 -0. 823 0. 847 0. 429 0. 809 0. 717 -0. 600 0. 444 -0. 780 1
Carbon content (dried Nori) Xn -o. 712 -0. 668 0. 738 0. 360 0. 669 0. 580 -0. 398 0. 254 -0. 656 0. 775 1

Raito of carbon to nitrogen (dried Nori)  (XIT)

0899 0770 0729 0529 0745 0599 0741 0542 0854 0928 0647 1

*Significant at 1% level, **Significant at 5% level.
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Table 4 The color tone analysis of the raw Nori and color differrence among the divisions classified by the culster

analysis

The color tone analysis of the raw Nori*!

Index of cluster analysis -
L* value (SD)

a* value (SD)

Color differrence®*?
b* value (SD)

No. 1 63.18 (2.24)
No. 2 65.97 (1.30)
No. 3 71.13 (2.25)
No. 4 78.04 (1.63)
No. 5 81.7 (1.44)

4.35 (1.63) 17.67 (2.01)
} 3.91

1.65 (1.37) 18.34 (2.04)
} 5.43

0.09 (1.07) 18.51 (1.87)
} 7.59

-2.15 (0.95) 16.25 (1.64)
} 4.94

-3.07 (1.87) 13.08 (1.73)

¥1 Mean of Classified sample.

%2 Color differrence between each sample of cluster analysis; AE*ab=[Aa’?+ Ab?+ AL?]Y2,



Table 5 How the classification of 100 samples subjected to the cluster analysis relates to the visual observation of
color fading in the samples and their authorized quality rank

Index of Evalution of the color tone raw Evalution of the color tone dried Nori by the
cluster Nori by the visual observation authorized quality rank
analysis®  Main evolution Classified sample Main evolution Classified sample
________ Job5, 1, Kumori2, Betsu2, Kuro2, Jo3, Kumori3, 4
No. 1 _ e 1~5 Betsu4, Betsu3, Kumori3, Betsu4, Betsu2, Betsu5,
o o Betsub, Betsub, Betsu5
oo Kuro2, 5, Jo4, 4, Kumori3, 4, Betsu3, 2
- =, £, £, £ - —, — Kumori3, Kumorid4, 7, 7, Kumori5, 3, 4, Jo5
No. 2 - T 3~7 7, Kumori4, 4, 3, 6, 6, 6, C6
- Kumori3, Kumori4
+, £, +, £, £, £+ * Kumori5, Kumori4, 7, Jo4, 6, 7, 7, Kumorib
- 4 —
No. 3 + R Tt 6~7 00776057 Jos _
- F, -, +, + £ - — 7, Kumorlﬁ, Kumor14, 5, Kumori6, C6, C6, 7
+,+, +, 5, -, -, E, Kumori6, Kumori6, 5, Jo5, C6, 6
+, 4, +, +, +, +2, 42 . Kumori7, A7, A6, A7, A6, A7, A7, A7
No. 4 + b4t b = 42, = BOTAT goorie, A6, 7, A7, 5, A6, 7, A7
No. 5 ) +2, +2, +2, +2, +2, +2 A7 A7, A7, A7, A7, A7, AT, A7

+2, +2, +£3, +3

AT, A7, A7

¥ The cluster analysis was performed using a furthest neighbor method for seven variates (L*, a* value and SPAD
value for the raw Nori and L*, b* value, N content, C/N ratio for the dried Nori). The samples were classified into

five clusters using a dissimilarity measure of 12.3.
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Fig. 5 Relationship between b*value of raw Nori and
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authorized quality rank;(O, the authorized
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