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The effect of additional amounts of subsidiary materials on texture of fish meat paste were examined
using Instron Universal Testing Machine to obtain fundamental data for steamed Alaska pollack meat
paste showing good quality. The hardness revealed the good correlation with jelly strength among the
six kinds of parameters of Instron texturometer. Products with higher hardness showed a better
quality, but those with hardness higher than 16 kg showed decreasing quality with increasing hardness.

Predicting the quality of steamed Alaska pollack meat paste with various additional amounts of
subsidiary materials as a function of hardness, H, the equation could be deduced as follows: H=11.56
+0.54 Xcs, H=12.22—0.23 Xsp and H=11.65—7.13 Xpp.

The reasonable equations for predicting the quality of steamed Alaska pollack meat paste with various
additional amounts of mixed subsidiary materials could be summarized as follows: H=11.5740. 53 Xcs+
0.44Xsp, H=11.97—1.83 Xpp—0.17Xcs, and H=11.58+0.08 Xpp—0. 23 Xsp.

(Xcs; added amount of corn starch, Xsp; added amount of soy protein isolate, Xpp; added amount
of polyphosphate)
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Table 1. Formulas for preparation of steam-
ed Alaska pollack meat paste

(%)
Frozen Alaska pollack meat paste 97.0
Sugar 1.0
Sodium chloride 1.8
Monosodium glutamate 0.2
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Table 2. Conditions for texture profiles of
foods using the Instron texturometer

3cm(¢) x 3cm(h)

Sample size

% deformation 75
Crosshead speed (cm/min.) 5
Chart speed (em/min. ) 10
Number of bite 2

P I et '
i
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B A2
2nd bite st bhite
Biting disfance
Fig.1. A force-deformation curve of steamed Alas-

ka pollack meat paste obtained with Instron
texturometer.

H: hardness(kg), Br: brittleness(kg), A;/A:
elasticity, A: toughness(cm?), B/A: cohesive-
ness, chewiness: H X coh X ela(kg)
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Table 3. Proximate composition, pH and color value of frozen Alaska pollack meat paste

%
Color value
. Crude Crude
Moisture protein lipid Carbohydrate Ash pH L N )
81.3 14.7 0.5 3.0 0.3 7.12 56.6 —1.8 3.4

Table 4. Changes of moisture content, jelly strength, pH, foling test, texure, color value
and sensory score in steamed Alaska pollack meat pastes with different amounts
of corn starch

Added amount(%)
0 2 4 6 8 10 12
Moisture(%) 73.8 72.0 71.6 71.0 68. 4 67.4 66.5
Jelly strength(g.cm) 818.5 860. 6 980. 6 1002.1 1038.4 1083.4 1123.5
pH 7.05 7.07 7.10 7.04 7.06 7.04 7.07
Folding test AA AA AA AA AA AA AA
Br 10.9 11.8 11.7 12.5 13.7 14.8 16. 2
H 12.0 12. 4 13.6 14.7 15.6 17.0 18.4
Texture? To 16. 8 17.6 18.1 18.6 21.2 23.1 25.0
Co 0. 30 0.33 0.33 0.34 0.33 0.32 0.31
E 0. 81 0. 83 0. 86 0.89 0. 87 0. 84 0. 80
Ch 2.92 3.40 3. 86 4.45 4.48 4. 57 4.56
L 55.0 54.8 53.7 53.2 52.3 51.8 51.0
Color a —2.7 —2.5 —2.7 —2.1 —2.5 -—2.5 —2.0
b —1.3 —-3.2 —3.3 —2.1 —1.5 —1.9 —0.7
C 4.0 4.1 4.2 4.4 4.3 4.0 3.8
Sensory score® F 4.0 4.0 4.1 4.5 4.2 4.1 3.7
T 4.0 4.1 4.2 4.6 4.2 3.9 3.6
0 4.1 4.1 4.2 4.5 4.3 4.0 3.7

a) refer to the comment in Fig.1
Br: brittleness(kg), H: hardness(kg), To: toughness(cm?), Co: cohesiveness, E: elasticity, Ch: che~
winess(kg)

b C: color, F: flavor, T: texture, O :over-all acceptance
5-scale: 5, very good, 3, acceptable, 1, very bad
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Table 5. Changes of moisture content, jelly strength, pH, folding test,

A e BE

texture,

color

value and sensory scores in steamed Alaska pollack meat pastes with different
amounts of soy protein isolate

Added amount(%)
0 2 4 6 8 10 12
Moisture( %) 73.8 72.1 68.9 68.1 67.7 66. 5 65.4
Jelly strength(g.cm) g&18.5 800. 8 785.6 768.0 756. 4 735.6 670.4
pH 7.05 7.07 7.08 7.07 7.10 7.12 7.14
Folding test AA AA AA AA A A A
Br 10.9 10.3 10.5 9.4 9.6 8.7 8.4
H 12.0 11.7 11.4 11.2 10.6 9.8 9.3
Texture?) To 16.8 16.6 16.0 15. 8 14.2 14.0 13.8
Co 0.30 0. 30 0.31 0. 29 0.26 0.24 0.18
E 0. 81 0.83 0. 85 0.84 0.82 0.78 0.75
Ch 2.92 2.91 3.00 2.73 2.26 1.83 1.26
L 55.0 54.2 51.8 49.7 49.0 48.5 48.0
Color a —2.7 —-3.9 —2.7 —3.5 -3.4 —3.2 —3.2
b —1.3 —1.1 —0.7 -0.3 0.6 0.9 2.2
C 4.0 4.2 4.5 4.3 3.8 3.4 3.2
Sensory score® F 4.0 4.2 4.6 4.1 3.6 3.4 3.1
T 4.0 4.3 4.8 4.1 3.6 3.5 3.1
0 4.1 4.2 4.8 4.1 3.6 3.5 3.2
a,b) refer to the comment in Table 4.
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Table 6. Changes of moisture content, jelly strength, pH, folding test, texture, color
value and sensory score in steamed Alaska pellack meat pastes with different
amount of polyphosphate

Added amount(%)

0 0.2 0.4 0.6 c.8 1.0
Moisture( %) 73.8 72.1 71.6 65.2 64.2 63.1
Jelly strength(g. cm) 818.5 706. 8 448.5 371.3 297.0 284.5
pH 7.05 7.27 8.39 8.50 8.52 8. 56
Folding test AA AA A B B B
Br 10.9 8.6 6.8 5.1 4.9 4.2
H 12.0 10. 8 7.9 6.8 5.7 5.8
Texture?) To 16.8 15.3 13.2 9.1 8.0 7.4
Co 0.30 0.31 0.22 0.20 0.17 0.13
E 0.81 0.84 0.82 0.80 0.77 0.73
Ch 2.92 2. 81 1.43 1.09 0.75 0. 50
L 55.0 56.2 57.4 59.6 61.5 62.7
Color a —2.7 —2.8 -3.5 —3.4 —-3.3 —~3.2
b —1.3 -2.5 —2.6 ~0.9 —1.2 —1.6
C 4.1 4.5 4.0 3.6 3.0 2.8
Sensory scored F 4.2 4.5 3.9 3.6 3.0 2.8
T 4.3 4.6 4.0 3.6 3.1 2.7
0 4.3 4.6 3.9 3.6 3.1 2.8

a:b) refer to the comment in Table 4.
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Table 7. Changes of moisture content, jelly strength, pH, folding test,

texture, colox

value and sensory score in steamed Alaska pollack meat pastes with different
amounts cf (corn starch+soy protein isolate)

Added amount(%)
(1+2) (3+3) (3+4) (5+5) (5+6) 6+7)
Moisture(%; 72.8 71.6 70.4 69.3 68.7 67.3
Jelly strengthlg. cm) 838.6 852.4 890. 4 8398.5 910.2 980.6
pH 7.07 7.05 7.02 7.03 7.04 7.07
Folding test AA AA AA AA AA A
Br 11.6 12.7 14.4 14.6 15.6 16.0
H 12.6 13.8 15.7 15.9 16.4 17.5
Texture?) To 19.2 20.4 22.6 23.0 24.5 24.7
Co 0.32 0.32 0.33 0. 36 0.34 0.31
E 0.82 0. 83 0.84 0. 88 0.81 0. 80
Ch 3.31 3.67 4.35 5.04 4.52 4.34
L 54.9 53.8 51.9 51.4 50.7 49.8
Color a —3.4 —3.4 —3.4 —3.6 —3.5 —3.4
b -1.1 0.2 0.4 0.5 0.7 1.0
C 4.1 4.1 4.3 4.6 4.2 3.9
Sensory scoreb F 4.2 4.2 4.3 4.6 4.2 4.0
T 4.2 4.2 4.4 4.8 4.4 3.9
0 4.2 4.1 4.4 4.8 4.4 3.9

ab) refer to the comment in Table 4.
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Table 8. Changes of moisture content, jelly strength, pH, folding test,
value and sensory score in steamed Alaska pollack meat pastes with different
amounts of (polyphosphate+corn starch)

texture,

color

Added amount(%)
0.14+0) 0.1+2) (0.2+4) (0.2+6) (0.3+8) (0.34+10)
Moisture(%) 72.1 70. 8 69.4 67.3 65.1 64.3
Jelly strength (g.cm) 815.3 770.8 766. 4 750. 6 748.2 736.3
pH 7.09 7.10 7.12 7.11 7.18 7.23
Folding test AA AA AA AA A A
Br 9.7 9.7 9.6 9.4 2.1 8.8
H 11.8 11.2 10.8 10.6 10.2 9.7
Textures) To 18.4 18.3 16.6 16.5 16.0 15.8
Co 0. 31 0.31 0.32 0.3 0.27 0.23
E 0.81 0.83 0.83 0. 85 0.82 0. 80
Ch 2.96 2. 88 2.87 2.97 2.26 1.78
L 55.6 54.3 52.0 51.3 49.4 48.2
Color a —2.6 —2.5 —2.2 —2.0 —1.7 -1.6
b --2.5 —2.4 —2.3 —-2.1 —1.6 —0.9
C 4.0 4.2 4.3 4.6 4.0 3.8
Sensory scoreb) F 4.1 4.2 4.4 4.7 4.0 3.8
T 4.0 4.2 4.3 4.7 4.1 3.8
0 4.0 4.2 4.3 4.7 4.1 3.8

a:b) refer to the comment in Table 4.

Table 9. Changes of moisture content, jelly strength, pH, folding test, texture, color va-
lue and sensory score in steamed Alaska pollack meat pastes with different
amounts of (polyphosphate+soy protein isolate)

Added amount(%)
(0-1+0) (0.1+2) (0.2+4) (0.2+8) (0.3+8) (0.3410)
Moisture(%) 72.1 70.3 68.7 65.2 64.8 63.2
Jelly strength(g. cm) &15.3 769.4 760. 1 735.3 730.2 720.4
pH 7.09 7.13 7.11 7.18 7.22 7.25
Folding test AA AA AA A A A
Br 9.7 9.5 S. 4 9.0 8.8 8.5
H 11.8 11.2 10.6 10.1 2.8 9.3
Texture® To 18.4 18.0 16.3 16.1 16.0 15.7
Co 0.31 0.31 0.32 0.27 0.26 0.23
E 0. 381 0.81 0.83 0.81 0. 80 0.78
Ch 7.96 2.81 2.82 2.21 2.04 1.67
L 55.6 54.1 51.8 50.9 48.7 47.9
Color a —2.6 —2.8 —2.9 —3.2 —3.4 —3.5
b’ —2.3 —1.2 0.2 1.5 2.2 5.4
C 4.0 4.2 4.5 4.1 3.8 3.4
Sensory score?) F 4.0 4.2 4.5 4.1 3.7 3.3
T 4.1 4.2 4.6 4.0 3.8 3.3
0 4.1 4.2 4.6 4.0 3.7 3.4

ab) refer to the comment in Table 4.
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