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Quality Evaluation as Food of Chum Salmon
Captured during Spawning Migration

Mutsuo Hatano,*? Koretard Takahashi,** and Koichi Zama*?

In order to find out the most reliable index to predict the quality of the chum salmon captured
during the spawning migration, measurements of body weight, body length, age, condition factor,
gonadosomatic index, hepatosomatic index, proximate composition of the muscle, Hunter Lab
values of meat color in relations to the organoleptic evaluation of the chum salmon dish were made

using 61 fish as samples.

By observing the results obtained by principal component analysis, it was suggested that all of
the biological characteristics measured do not have a direct correlation with the quality of the chum
salmon as food. It was suggested by principal component analysis that the Hunter a value and b
value of the meat were the most reliable index to predict the quality of the chum salmon as food.
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Fig. 1. Plots of principal loadings (on the right) and eigenvectors (on the left) of the proximate
component of chum salmon muscle displayed on the first and second PCA plane.
O:8,0: A, A: B and x: C are the commercial quality grades judged from the degree of

the external watermarking sign.
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Fig. 2. Plots of principal loadings and eigenvectors of the Hunter Lab values of chum salmon

muscle displayed on the first and second PCA plane.

Symbols are the same as in Fig. 1.
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Fig. 3. Plots of principal loadings and eigenvectors of the proximate component as well as Hunter
Lab values muscle of chum salmon muscle displayed on the first and second PCA plane.

Symbols are the same as in Fig. 1.
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Fig. 4. Plots of principal loadings and eigenvectors of the biological characteristics of chum
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salmon examined displayed on the first and second PCA plane.

®:S,M: A, A:Band x: Care the commercial quality grades of male fish that have been

judged from the external watermarking sign.

0:8,00: A, A:Band x: Care the commercial quality grades of female fish that have been

judged from the external watermarking sign.

CF: Condition factor, GSI: Gonadosomatic index, HSI: Hepatosomatic index.
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Fig. 5. Plots of principal loadings and eigenvectors of the organoleptic test scores for the sliced
raw meat “Sashimi, Ruibe”, poached “Sakamushi” and grilled “Suyaki” dishes of chum
salmon displayed on the first and second PCA plane. Symbols are the same as in Fig. 1.
Eigenvectors are:

1. Color of sliced raw meat. 9. Greasiness of poached dish.
2. Odor of sliced raw meat. 10. Taste of poached dish.
3. Texture of sliced raw meat. 11. Color of grilled dish.
4. Greasiness of sliced raw meat. 12. Odor of grilled dish.
5. Taste of sliced raw meat. 13. Texture of grilled dish.
6. Color of poached dish. 14. Greasiness of grilled dish.
7. Odor of poached dish. 15. Taste of grilled dish.
8. Texture of poached dish.
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Fig. 6. Mass classification of chum salmon with respect to quality as food displayed on the first
and second PCA plane shown in Fig. 3. by taking the results shown in Fig. 5 into considera-
tion.

Symbols are:

S : Substantial S grade defined in this study.

A: Substantial A grade defined in this study.

B: Substantial B grade defined in this study.

Substantial C grade defined in this study.

The dotted lines indicate:

2]

Q=

(@D: Border of the crude protein content.

@+ Border of the lipid content, -

®: Border of the less acceptable fish as food.
@: Border of the unacceptable fish as food.
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Table 1. Frequency distribution of food chemical components of chum salmon muscle*
Moisture S A B C g;gtd:in S A B C Lipd S A B C
69.5-70.0 1 14.5-15.0 0.0- 0.5
70.0-70.5 2 15.0-15.5 0.5-1.0
70.5-71.0 1 15.5-16.0 1.0-1.5 2 1 2
71.0-71.5 2 16.0-16.5 1.5-2.0 3 5
71.5-72.0 3 16.5-17.0 20-25 2 4 2 1
72.0-72.5 5 17.0-17.5 2.5-30 3 4 1 1
72.5-73.0 3 17.5-18.0 1 3.0-3.5 5 1
73.0-73.5 6 18.0-18.5 1 1 3.5-4.0 6
73.5-74.0 3 1 18.5-19.0 1 1 1 4.0-4.5 2
74.0-74.5 19.0-19.5 2 1 3 4.5-50 3
74.5-75.0 3 2 19.5-20.0 2 5.0-5.5 3
75.0-75.5 2 2 3 20.0-20.5 5 4 1 5.5-6.0 1
75.5-76.0 2 1 20.5-21.0 5 2 3 6.0-6.5 1
76.0-76.5 3 02 1 21.0-21.5 5 2 1 6.5-7.0
76.5-77.0 2 1 1 21.5-22.0 4 1 2 7.0~ 7.5
77.0-77.5 3 1 22.0-22.5 4 2 7.5- 8.0
77.5-78.0 2 22.5-23.0 2 8.0-85 1
78.0-78.5 23.0-23.5 1 1 8.5~ 9.0
78.5-79.0 1 2 23.5-24.0 1 1 9.0-9.5 1
79.0-79.5 24.0-24.5 9.5-10.0
79.5-80.0 24.5-25.0 10.0-10.5 1
10.5-11.0
11.0-11.5
11.5-12.0
12.0-12.5
12.5-13.0
13.0-13.5
13.5-14.0
14.0-14.5
14.5-15.0

* In g/100 g muscle,
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Table 2. Frequency distribution of Hunter Lab value of chum salmon muscle

HHE, 5% B

Lvaee S A B C avalue S A B C bvave S A B C
34.5-35.0 2 4.5- 5.0 1 4.5-5.0
35.0-35.5 5.0- 5.5 1 5.0- 5.5
35.5-36.0 5.5- 6.0 2 5.5- 6.0
36.0-36.5 6.0- 6.5 2 6.0~ 6.5
36.5-37.0 6.5~ 7.0 6.5~ 7.0
37.0-37.5 2 7.0- 7.5 1 7.0- 7.5
37.5-38.0 1 1 1 7.5- 8.0 7.5- 8.0 I
38.0-38.5 1 8.0- 8.5 8.0- 8.5
38.5-39.0 2 8.5- 9.0 8.5-9.0 4
39.0-39.5 2 9.0- 9.5 9.0- 9.5
39.5-40.0 1 1 1 9.5-10.0 9.5-10.0 1
40.0-40.5 3 1 10.0-10.5 1 10.0-10.5 1
40.541.0 1 1 10.5-11.0 110.5-11.0 2 1
41.0-41.5 4 3 11.0-11.5 1 11.0-11.5 4
41.5-42.0 11.5-12.0 11.5-12.0 2 3
42.042.5 1 2 12.0-12.5 12.0-12.5 51
42.5-43.0 5 12.5-13.0 1 12.5-13.0 2
43.0-43.5 6 1 1 13.0-13.5 13.0-13.5 2 1
43.5-44.0 6 1 13.5-14.0 1 2 13.5-14.0 4 2
44.0-44.5 1 14.0-14.5 1 14.0-14.5 12
44.5-45.0 11 14.5-15.0 2 1 14.5-15.0 3
45.0-45.5 1 15.0-15.5 1 2 15.0-15.5 8
45.5-46.0 1 15.5-16.0 4 4 2 15.5-16.0. 2
46.0-46.5 16.0-16.5 2 2 16.0-16.5
46.5-47.0 16.5-17.0 1 1 16.5-17.0
47.0-47.5 17.0-17.5 3 17.0-17.5
47.5-48.0 17.5-18.0 5 2 17.5-18.0
48.0-48.5 18.0-18.5 3 1 18.0-18.5
48.5-49.0 1 18.5-19.0 3 18.5-19.0
49.0-49.5 2 19.0-19.5 3 19.0-19.5
49.5-50.0 19.5-20.0 1 19.5-20.0
50.0-50.5 20.0-20.5
50.5-51.0 20.5-21.0
51.0-51.5 2 21.0-21.5 1
51.5-52.0 21.5-22.0 1
52.0-52.5 22.0-22.5
52.5-53.0 22.5-23.0
53.0-53.5 23.0-23.5 1
53.5-54.0 23.5-24.0
54.0-54.5 24.0-24.5
54.5-55.0 24.5-25.0
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Can. J. Biochem.
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Fig. 7. Correlations between the organoleptic examination score (the first principal component
in Fig. 5) and the amount of each proximate component as well as Hunter Lab values of chum

salmon muscle.
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1. Plots of organoleptic examination score versus moisture content.
II.  Plots of organoleptic examination score versus crude protein content.
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Plots of organoleptic examination score versus lipid content.

IV. Plots of organoleptic examination score versus Hunter L value.

V. Plots of organoleptic examination score versus Hunter a value.
Plots of organoleptic examination score versus Hunter b value.

VI.
Symbols are:

®: Substantial S grade defined in this study, tha is, S.
O: Substantial 4~ C grade defined in this study, that is, A~ C.
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Fig. 8. Plots of Hunter a value versus b value of chum salmon muscle
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