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Sensory Evaluation of the Flesh Quality
of Fall Chum Salmon

Mutsuo Hatano*, Koretaro Takanasai*, Sadatoshi TaAxkama**
and Toz6 NAkAjIMA***

Abstract

Sensory evaluation of various dishes made from fall chum salmon, such as sliced raw
meat (Ruibe or Sashimi), poached (Sakamushi) and grilled (Suyaki), were performed with
respect to the sex of the fish and the lipid content, as well as the Hunter Lab value of the
flesh of 61 samples.

There were no proportional correlations between the quality of the fish and the lipid
content of the flesh, though the lipid content was the “necessary condition” for a good quality
fall chum salmon dish.

No significant differences in quality were observed in dishes’ prepared from either male
or female fall chum salmon.

Flesh color was regarded as the most important factor for the evaluation of each dish.
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Fig. 1. Sensory examination that had performed.
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Table 1. Characteristics of fall chum salmon samples and their muscle proximate composition as well as color
Bod; Bod : Crude L.
Sample Ranking*!  Sex*?  Age weigl}:t lengt};l CF~3 GSI* HSI*s Moisture protein L:)Pld L value*® a value*’” b value*®
number (%) o (%)
(g) {em) (%)
1 S M 03 3690 65.0 13.44 5.50 1.55 70.9 21.5 52 43.82 15.88 14.14
2 S M 03 3430 60.5 15.49 7.29 1.34 73.3 21.3 5.3 42.65 15.20 14.05
3 S F 03 3910 66.5 13.30 11.13 2.53 72.9 22.1 2.9 43.28 15.60 14.09
4 S F 03 3310 63.5 12.93 11.48 2.24 74.6 19.4 2.3 39.69 17.03 13.70
5 A M 03 4060 67.0 13.50 3.37 1.67 75.0 23.4 15 37.14 12.82 10.31
6 A M 03 4000 64.0 15.26 3.43 175 75.8 20.7 14 38.67 17.58 12.89
7 A F 03 3820 63.0 15.28 17.02 2.30 76.7 20.4 1.3 37.26 15.12 11.96
8 A F 03 3580 65.0 13.04 13.97 2.23 75.0 21.3 2.2 42.14 15.54 12.06
9 S M 03 4000 67.0 13.30 5.38 2.25 72.8 19.3 2.4 43.41 17.70 14.34
10 S M 03 4240 68.0 13.48 5.07 2.22 72.0 23.5 3.6 43.43 15.59 13.64
11 S F 03 4080 65.0 14.86 12.25 2.92 73.3 21.0 3.8 42.74 15.84 13.59
12 S F 03 2250 60.5 10.16 17.78 4.00 73.2 22.9 3.6 42.78 14.71 13.32
13 B M 02 3280 65.0 11.94 4.27 1.59 75.0 21.8 2.0 42.29 14.95 12.54
14 B M 03 3880 65.5 13.81 5.49 1.86 73.7 23.7 2.9 43.27 13.54 12.23
15 B M 03 3680 66.0 12.80 4.95 1.82 75.2 20.1 2.5 43.03 11.30 10.78
16 B M 03 3400 64.0 12.97 3.59 2.74 75.8 21.8 1.7 39.56 13.89 11.26
17 B M 03 3700 65.0 13.47 3.41 2.76 75.3 20.7 2.0 41.30 11.81 11.03
18 B F 03 3880 66.0 13.50 17.91 1.83 78.9 18.1 1.6 45.24 7.40 8.84
19 B F 03 3630 65.0 13.22 14.88 2.62 76.2 22.3 1.6 37.98 16.97 12.21
20 B F 03 3300 65.0 12.02 15.76 2.85 76.3 19.2 2.4 39.58 18.21 13.37
21 C M 03 3940 70.0 11.49 3.30 2.41 71.5 20.3 2.5 51.22 4.54 8.52
22 C M 03 2820 61.0 12.42 3.72 2.66 77.4 19.2 2.1 49.42 6.07 9.97
23 C F 03 3920 68.0 12.47 15.31 1.61 76.9 18.9 1.9 49.28 5.04 7.90
24 C F 03 3800 68.0 12.09 14.87 1.45 76.2 19.2 1.7 45.74 5.98 8.80
25 S M 03 4030 65.5 14.34 7.37 1.24 73.5 22.5 3.1 43.95 16.08 13.17
26 S M 03 3720 67.5 12.10 3.82 175 73.3 21.1 2.7 43.21 16.98 14.00
27 S M 03 3480 65.0 12.67 6.38 1.67 73.7 20.2 2.9 40.07 23.07 15.48
28 S M 03 3940 68.0 12.53 5.20 1.52 70.2 21.9 5.0 41.12 17.65 15.07
29 S M 03 4100 67.5 13.33 5.49 1.34 L7 20.7 4.5 41.12 17.65 15.07
30 S F 03 3840 65.5 13.66 12.89 1.95 73.4 21.5 3.0 40.43 18.65 14.43
31 S F 03 3560 64.0 13.58 12.92 2.95 74.8 20.5 3.0 40.43 18.65 14.43
32 B M 03 4020 69.0 12.24 4.13 1.47 75.2 21.5 1.1 37.17 21.78 14.88
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

51
52
53
54
556
56
57

59
60
61

PRI ORI EHWW

ErnmR R R R R R R R R R R AR R E R R R R

B

04
03
04
03
04
03
04
03
03
03
03
04
04
03
04
03
04
03
04
04
05
03
04
03
03
03
04
03
03

5340
3780
3760
3680
3780
4050
3500
2780
2350
3260
3100
6580
6180
4470
5940
3920
3500
3460
3740
3280
4180
5720
4580
4180
5420
3060
3500
3360
3480

74.0
65.0
64.0
61.0
64.0
66.0
62.5
59.5
57.0
64.5
62.0
4.5
73.6
66.0
72.0
68.0
64.5
63.0
64.0
61.0
68.0
73.0
69.5
70.5
76.0
62.0
66.0
66.0
64.0

13.18
13.76
14.34
16.21
14.42
14.75
14.34
13.20
12.69
12.15
13.01
15.91
15.56
15.55
15.91
12.47
13.04
13.84
14.27
14.45
13.29
14.70
13.64
11.93
12.35
12.84
12.17
11.69
13.28

3.90
14.10
15.77

7.23

6.22
13.21
14.23

4.68

4.17
19.72
19.45

4.98

401
12.19
12.29

4.54

4.23

6.50

481

5.95

6.46

4.37

4.48

4.76

3.84

497
12.57
14.88

4.89

1.99
1.96
2.82
1.63
1.32
2.62
2.86
1.98
2.04
2.61
1.82
1.55
1.41
1.50
1.50
1.85
1.80
1.30
1.47
1.68
1.20
1.49
1.64
1.89
2.21
1.73
2.71
2.20
1.44

75.4
76.1
76.8
71.3
72.4
71.8
76.9
71.2
76.2
77.2
78.8
71.0
69.8
71.9
70.3
77.2
76.2
73.8
73.2
72.1
72.2
72.0
4.5
7.9
78.7
72.6
74.9
7.9
74.6

23.0
20.5
21.2
184
22.4
20.4
19.6
21.5
20.9
20.4
21.0
20.8
20.7
20.2
18.8
20.4
19.7
22.0
20.4
22.4
20.4
21.0
189
175
194
20.8
21.0
20.5
22.2

1.3
1.4
1.6
9.2
4.1
5.8
2.5
1.5
3.0
2.4
1.5
4.3
8.0
6.0
10.1
1.6
2.6
3.0
3.9
3.1
3.9
4.7
2.6
1.8
1.5
4.8
3.6
1.6
2.2

41.37
41.00
38.63
43.21
39.21
43.52
34.64
38.47
44.83
40.33
37.20
42.92
42.92
43.77
43.77
41.35
43.51
42.02
43.33
41.12
44.36
43.67
44.62
51.19
48.65
40.79
39.13
34.96
40.59

19.67
14.07
17.85
17.69
18.53
14.98
15.61
15.58
10.30
15.89
15.48
19.00
19.00
18.39
18.39
13.57
16.43
17.26
18.40
17.27
17.96
19.00
15.77

6.48

5.79
16.01
21.07
15.90
13.89

14.39
11.52
12.20
14.71
14.27
14.34
11.80
11.65
10.90
12.36
11.42
15.27
15.27
15.25
15.25
11.36
13.69
14.36
15.64
14.44
15.00
14.95
13.75
10.65

8.76
13.65
15.53
11.87
12.05

*1

*2
*3
*4
%5

*6

Grade determined from the external watermarking signs, S: Silvery; A: Slight nuptial
C: Strong nuptial coloration.

M: Male; F: Female.

CF : Condition factor: CF=(Body weight/(Body length)?®) x 100.

GSI: Gonadosomatic index : GSI=(Gonad weight/Body weight) x 100.
HSI: Hepatosomatic index : HSI=(Liver weight/Body weight)x 100.
*75 value : Hunter a value;

L value : Hunter L value;

*8h value : Hunter b value.

coloration ; B: Moderate nuptial coloration ;

C EHE
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AEL
Dish
Name Age
K 4 & &
Evaluation
row Pore HEELEL 2045 b5 BIRLED
Same with Less If
Good Better the standard acceptable Unacceptable extraordinary,
| I | l |
2 1 0 -1 -2 3, -3
{[E] bl ¥ i
=pg Factors for the evaluation ZTOME Tz &
siilo. BH 5 HIEE
Sample - 3 ys . MoDbH TF&EW,
number A & A &by B a % Remarks
Color Odor Texture Greasiness Taste
1
2
3
4
O R B EBRRBVCTCEIWY
What did you respect most while evaluation ?
) =) Color
B W Odor
n X b bh Texture
wmoo h BEE Greasiness
73 Taste
£ D A Others

Fig. 2. Scoresheet of the sensory examination.
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Acceptcble —

FIHESL: KrronE

~— Unacceptable

&

L3 S

Acceptable —=

AV Y N R

Fig. 3. Plots of principal loadings and eigenvectors of the sensory examination scores for the
sliced raw meat (Ruibe or Sashimi) of fall chum salmon displayed on the first and second
principal component plane.
O: (8 grade) Silvery; 0: (A grade) Slight nuptial coloration; A : (B grade) Moderate
nuptial coloration; x : (C grade) Strong nuptial coloration.
Black symbols are male fish and those of white are female fish.
1. Color; 2. Odor; 3. Texture; 4. Greasiness; 5. Taste

«—Unacceptable

11

Acceptable —

-—Unacceptable

Acceptable —~

Fig. 4. Plots of principal loadings and eigenvectors of the sensory examination scores for the

poached dish (Sakamushi) of fall chum salmon displayed on the first and second principal
component plane.

Symbols and numbers are the same as in Fig. 3.

Ky WEORETME (X 6) 2, HEobijl, EcBifRi<#E A7, B7r, C7r
DIEERDN, —BTERERLIDS>ZE5ABME, 2O LRBTO 7 H{LESLAEIL
HET 2T vz 400, B LASHENMEE HBICEIREL T2 ERRL TV 5,

EF1wrRTrE (Labfl) 3, 73 Lol -Tafl, bELIETT2EARDZ LD
D, ABHOLHETH T H DS v 7 LEMeHEERsZ R TrLYy, £ CUTRRT
B CHENM LKy DRBIZE > THE (RE) iEses

WESSv7:
WEASv7:
WEBSv7:
HWECSv7:

Lieh,

a=18,
18>a=16,
16>a=> 8,
a< 8,

b=13

13>b>12
12>b211

b<11
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< Unacceptable Acceptable — -—Unacceptable Acceptable —
1
2
cmd s 040 1
! B x T aX a x a

e

Fig. 5. Plots of principal loadings and eigenvectors of the sensory examination scores for the
grilled dish (Suyaki) of fall chum salmon displayed on the first and second principal
component plane. .
Symbols and numbers are the same as in Fig. 3.

I I

-—Unacceptable | Acceptable— -—Unacceptable | Acceptable —

s a
29

N

o RN} I
e "ol NG

x
o6

Fig. 6. Plots of principal loadings and eigenvectors of the sensory examination scores for the
three dish aforementioned of fall chum salmon displayed on the first and second principal
component plane.

Symbols are the same as in Fig. 3, though in this Fig 6, the sex of the fish is not

discriminated.

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.

aff & bEDCSHIBEES, TLHES v 7 RARRIC L 5 WHOKBSTHEE & ORI &V 48
Bni@dbhd, 2O LRH2IRLACRBTFRAEOERENL L R ) A HARLER LR
BERIFBROMATZrrbbTHETH Y, LENYEEL L CORNBEAREHEDEERER
LB ERRL TS, LIt THAERRTNIEERTHH LV H5FML2EMATELDTH
D, AENS X2 RETIHLDONBELETHE EBERIND,

WEDS v 7 2REIDHETARELEODDEE L LT, JISEERE FhicHinds
Munsell 285 (HV/C) & R#ffa4!? X512 Lab & L*a*b* X ThFhE 210577,

BT, Ky sy o074 v -0l 5 [Redl, [Pink], [White] @ 3 B 513 CEE|IL T
WHEHD, UEDKERLY TRed) RWES L A S5, [Pink] 3AWEB v 7, White] i
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Table 2. Flesh color specification of fall chum salmon

Dull Dull
yellowish red  yellowish red

Grayish Grayish
orange orange

Color name'? Dark orange

9R 4.5/7 10R 4.5/5.5

10R 4.5/6.5 10R 4.5/5

Rank E -—

10R 4/5 9.5YR 5/3.5

Rank C o

25YR 5/25 5YR 5.5/2

L 40.03 39.58
a 23.07 18.21
b 15.48 13.37
Rank S
- L* 47.06 46.54
a* 27.00 21.80
b* 25.56 21.32
L 38.67 37.98
a 17.58 16.97
b 12.89 12.21
Rank A
- L* 45.58 44.84
a* 21.10 20.65
b* 20.66 19.48
L 34.96 44 83
a 15.90 10.30
b 11.87 10.90
Rank B
- T.* 41.58 51.95
a* 19.80 12.30
b* 19.78 15.62
L 45.24 51.22
a 7.40 4.54
8.84 8.52
Rank C
- 1% 52.36 58.26
a* 8.85 5.30
b* 12.24 11.12

Rank denotes the substantial quality defined by the flesh color.
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2 %g Sliced raw meat Poached dish Grilled dish
=i “Ruibe” or “Sashimi” “Sakanushi” "Suyaki”
8.l . - .

R
St i o e L e L
(%] L]
g.7 3 e &

g o,

g

3

Lipid content — Lipid content — Lipid content —

Fig. 7. Correlations between the sensory examination score (the first principal component in
Fig. 6) and the amount of lipid in the flesh of fall chum salmon.
® : Good quality fish that has a vivid red color flesh. ©: Others.
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EEBEDI,

(4) Ky r oMBEE (81), 1, AEsb0 S H LD 5 v 2 i FREENCEEY R
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