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Quality Properties and Processing Optimization of
Mackerel (Scomber japonicus) Sausage
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Unstitute of Fisheries Sciences, Pukyong National University, Busan 619-911, Korea
“Dept. of Food science & Technology/Institute of Food Science, Pukyong National University, Busan 608-737, Korea

ABSTRACT Processing conditions of mackerel sausage were optimized for number of washes (0, 1, 2, and 3 times)
and percentages of various additives: salt (1, 1.5, 2, 3%), phosphate complex (0.1, 0.3, 0.5%), sugar (1, 2, 3%), and
corn starch (1, 3, 5%). The whiteness of mackerel sausage significantly increased with increasing washing time, but
the whiteness of mackerel sausage prepared with additives did not show large differences. Conditions consisting of
two washes, 2% salt, 2% sugar, and 5% corn starch showed the highest hardness and gel strength, whereas the group
supplemented with phosphate complex showed no considerable differences compared to the control. In the sensory
evaluation, the mackerel sausage prepared with two washes compared to the control scored higher for color, aroma,
and overall preference. In addition, mackerel sausage supplemented with 2% salt, 2% sugar, and 5% corn starch scored
highest in overall preference. There was no significant difference in mackerel sausage supplemented with phosphate
complex. Therefore, these results suggest the optimal conditions for improving the texture and sensory properties of
mackerel sausage were two washes, 2% salt, 0.5% phosphate complex, 2% sugar, and 5% corn starch.
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Table 1. Color, texture properties, gel strength, and sensory evaluation of mackerel sausages by washing times

Washing times

Properties 0 Ist 2nd 3rd
Color
L 58.53+0.035" 59.76+0.13" 58.74+0.23% 59.68+0.19"
a 3.68+0.02% 3.39+0.01°%¢ 3.5240.08"% 3.344+0.01¢
b 11.27+0.03* 10.18+0.06° 9.76+0.07¢ 8.71+0.02°
Whiteness 24.73%0.06° 29.24+0.18" 29.46+0.26° 33.54+0.16"
Hardness (g) 297.23+152.4¢ 4,539.1+83.21° 5,293.95+112.18% 4,746.88+14.33"
Springiness 0.65+0.05N52) 0.6140.00 0.70+0.12 0.75+0.04
Cohesiveness 0.19+0.01N8 0.18+0.00 0.20£0.00 0.19+0.00
Gumminess 580.92+7.96° 818.08+9.38B 1,074.16+18.35" 857.3+31.08
Chewiness 398.39+9.22€ 501.12+1.358 698.61+6.05* 685.47+4.17*

Gel strength (gX cm) 315.88+12.47°

439.79+12.50°

625.97+8.214 571.74+25.95°

Sensory test

Color 3.40+1.18"°
Smell 2.25+0.80°
Taste 3.00+1.33°
Texture 3.50+1.64"C
Hardness 3.94+1.83%
Springiness 3.50+1.68"
Overall preference 2.50+0.92°

3.80+1.01 4.27+0.80 4.07+0.80
3.00+0.59" 3.94+0.46" 3.63+0.49"
3.81+0.92"F 4.31+0.70* 3.56+0.64""
4.19+0.948 4.63+£0.99* 2.50+1.13¢
4.19+1.01* 4.38+0.72% 1.75+0.70°
425+1.28% 4.13+0.93* 2.25+0.70°
3.88+0.92" 4.44+0.74% 2.56+0.91°

YMeans with different superscripts in the same row are significantly different (P<0.05).

INot significantly different.
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Table 2. Color, texture properties, gel strength, and sensory evaluation of mackerel sausages by salt
. Salt (%)
Properties 1 s 5 3
Color
L: 60.19+0.2175) 60.06+0.14 59.86+0.04 60.13+0.07
a’ 3.45+0.04™° 3.31£0.18 3.40+0.01 3.33£0.05
b 10.04+0.03*? 10.0440.02* 10.07+0.05* 9.83+0.04"
Whiteness 30.06+0.19° 29.94+0.12° 29.65+0.13€ 30.65+0.11%
Hardness (g) 6,702.88+99.484" 6,200.58+394.427 7,123.76+4.13% 6.211.42459.358
Springiness 0.68+0.04NS 0.84+0.01 0.72+0.01 0.69+0.11
Cohesiveness 0.244+0.01N8 0.25+0.02 0.25+0.00 0.23+0.02
Gumminess 1,598.39+19.50"B 1,535.32+1.854B 1,744.45+0.23% 1.413.04+152.10°
Chewiness 1,092.12+84.06% 1,288.44+23.24% 1,259.11423.5848 1.078.9+10.96°
Gel strength (gX cm) 668.96+10.08" 669.77+1.33* 690.97+30.54" 540.54+3.39°
Sensory test
Color 3.60+£0.51™ 3.73£0.59 3.80+0.56 3.67+0.49
Smell 3.20+0.68"° 3.53£0.74 3.67£0.72 3.60+£0.83
Taste 3.27+0.59™ 3.730.70 3.80+1.01 3.13+1.13
Texture 3.40+1.40™ 3.53+1.13 3.93+1.10 3.93+1.16
Hardness 3.07+1.16™ 3.53+0.99 3.87+0.83 3.73£1.10
Springiness 2.60+0.99° 3.27+1.28*" 4.07+1.10" 3.60+1.40"
Overall preference 3.07+1.03" 3.87+0.92* 4.07+0.80" 3.40+0.83""

1)No‘[ significantly different.

Means with different superscripts in the same row are significantly different (P<0.05).
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Table 3. Color, texture properties, gel strength, and sensory evaluation of mackerel sausages by phosphate complex

Phosphate complex (%)

Properties 0 0.1 0.3 05
Color
L 61.23+0.025" 61.87+0.01* 61.85+0.00" 61.37+0.128
a 3.69+0.06¢ 3.87+0.02* 3.80+0.02°P 3.84+0.00"
b 9.91+0.02°¢ 9.97+0.015¢ 10.04+0.04° 10.20+0.02*
Whiteness 31.49+0.04° 31.95+0.02* 31.71+0.108 30.77+0.11°
Hardness (g) 6,323.03£70.64* 4,910.35+276.17° 4,415.66+4.71¢ 4,736.76+27.255¢
Springiness 0.71+0.02N52 0.68+0.01 0.72+0.12 0.72+0.02
Cohesiveness 0.21£0.01N 0.22+0.00 0.2240.02 0.23+0.02
Gumminess 1,326.37468.214 1,065.94+83.68" 1,020.17+27.463 1,080.25+82.4348
Chewiness 967.05+48.13* 689.38+23.56" 843.79+53.66"B 799.63+18.168
Gel strength (g cm) 566.37+29.89™° 560.03+33.83 561.9349.35 563.53+14.49
Sensory test
Color 3.79+0.89"° 3.860.77 4.21+0.89 4.21+0.70
Smell 2.79+0.70™ 3.00£0.78 3.360.84 3.43+0.94
Taste 2.64+0.84" 3.21£0.70*" 3.86+0.95% 3.93x1.07%
Texture 3.00+1.04¢ 3.3621.01% 4.00£0.96"% 436+1.22*
Hardness 3.29+1.27™ 3.50+1.29 3.93+1.33 4.36+1.39
Springiness 2.86+1.03" 3.43+1.34%" 3.79+1.3748 4.00+1.24*
Overall preference 2.57+0.85°¢ 3.29+0.99" 3.93+0.73"% 4.21+1.05*

YMeans with different superscripts in the same row are significantly different (P<0.05).

INot significantly different.
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Table 4. Color, texture properties, gel strength, and sensory evaluation of mackerel sausages by sugar
. Sugar (%)

Properties 0 1 2 3
Color

L 60.18+0.01™5" 60.69+0.18 60.73+0.33 60.410.09

a 2.30+0.10™ 2.59+0.08 2.35+0.12 2.52+0.16

b 12.65+0.01%% 12.40+0.03" 13.13£0.11* 13.21£0.03*

Whiteness 22.24+0.38" 23.50+0.16" 21.35£0.37° 20.77+0.10°
Hardness (g) 7,454.59+17.95° 8,241.23+17.69% 9,545.98+45.56" 7,769.51+46.65¢
Springiness 0.86+0.02N% 0.89+0.02 0.87+0.01 0.82+0.00
Cohesiveness 0.24+0.01* 0.24+0.00* 0.21£0.00® 0.24+0.00*
Gumminess 1,613.53+68.02¢ 1,929.91+33.6"" 2,015.9+3.65" 1,774.36+20.595¢
Chewiness 1,275.23+30.23" 1,705.11+17.97* 1,773.48+34.2* 1,315.81+18.78"
Gel strength (gXcm) 893.12+39.01* 763.1+0.78" 943.15+17.98% 792.71419.86"
Sensory test

Color 4.00+0.39™° 4.07+0.27 4.00+0.39 4.000.39

Smell 3.07+1.00™ 3.43£0.85 3.57+1.02 3.79£0.89

Taste 3.50+0.85™° 3.71+0.83 4.36+1.08 421+1.19

Texture 4.50+0.94™° 4.64+0.74 4.79+0.70 4.8620.86

Hardness 4.57+0.94™ 4.50+0.85 4.50+0.65 4.57+0.76

Springiness 4.86+0.95"° 5.00+0.68 4.93+0.83 4.93+0.92

Overall preference 3.79+0.97" 4.29+0.99*" 4.79+0.89" 4.57+1.02"°

"Not significantly different.

Means with different superscripts in the same row are significantly different (P<0.05).

Al 1.5% 77 1 %:ﬁgi A gralrhal naste] HE2

T Aot ‘IT/‘]‘O}'O:]E]' Ol 2 5ol a4 S5 AR 0,1, 3 2 5%E AvtEte Axg A
B B s A A %7P 7 Aeeitha Abs AFN(Table 5), A Amsh B me] 79 e o} Ae] T
s oj it ol o] # el Aol & e R

Ae- Ao o
Lee(28)7} o] AAFol #E9]

Table 5. Color, texture properties, gel strength, and sensory evaluation of mackerel sausages by corn starch

Corn starch (%)

Properties 0 1 3 5
Color
L 72.36+0.43" 72.45£0.21* 71.98+0.14"" 70.98+0.21°%
a 1.79+0.42™? 1.42+0.16 1.25+0.03 2.13+0.36
b 14.3240.43 14.64+0.09 14.75+0.13 14.39+0.23
Whiteness 29.41+1.04" 28.53+0.29"" 27.71+0.33"% 27.80+0.58"°
Hardness (g) 4,652.49+80.63° 5,286.954+95.04€ 5,826.74+70.178 6,252.924+6.49%
Springiness 0.76+0.03"% 0.7420.10 0.76+0.07 0.75+0.04
Cohesiveness 0.20+0.01N 0.19+0.00 0.21+0.01 0.2+0.02
Gumminess 954.08+10.518 988.5+31.698 1,236.25+53.59* 1,202.56+48.96*
Chewiness 796.11+£53.25N 738.2+74.13 846.1+33.06 864.13+28.61

Gel strength (gXcm)

400.12+1.84° AB

393.91+17.82° 456.06+£25.06

507.36+10.02%

Sensory test
Color
Smell
Taste
Texture
Hardness
Springiness
Overall preference

3.83+0.39™ 3.83+0.39 3.92+0.29
2.83+1.03™ 3.00+0.85 2.92+1.08
2.67+£0.89™° 3.00+0.95 3.00+1.21
3.25+1.14™ 3.58+1.08 4.08+0.90
3.08+1.00° 3.42+1.16° 4.08+1.08"
3.00£1.21™ 3.58+1.08 3.92+1.24
2.58+0.90" 3.25+0.75" 3.67+1.07*F

3.92:0.29
2.83£1.03
3.17+1.34
4.25+0.87
433+1.07*
4.08+1.38
4.00+1.28"

l)Means with different superscripts in the same row are significantly different (P<0.05).

?Not significantly different.
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