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Abstract

The purpose of this study was to investigate the appropriate water content in high omega-3 fatty acid Saury nuggets for
the desirable texture. The approach was made with adding water and onion at various levels (0~20%). The main
ingredients of the nuggets included saury mince, mild pizza cheese, and hydrated textured soy protein concentrate. The
formulated products were molded (dia. 4.5, thickness 1.5 cm, 20 g), lightly battered, and flash fried for 4 min. at 160°C, and
then frozen until tested. The frozen nuggets were cooked at 165°C and subjected to sensory evaluations, texture analysis,
and water content analysis during warming (0~60 min), as well as assessments of acid, peroxide, and TBA values (during
10 days of storage at 24°C). In the sensory evaluation, preference for texture was highest in the nuggets made with a 15%
onion level. The hardness of the nuggets increased with increasing onion level. Moisture content was highest in the nuggets
made with a 20% water level. Changes in hardness during warming (0~60 min) of Saury nuggets containing various water
and onion levels increased in nuggets made with the 20% water level. The acid, peroxide, and TBA values of the Saury
nuggets made with herbs and oriental herbal extracts decreased up to 10 days of storage.
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<Table 1> The composition ratio of nuggets formulae

Saury mince 100 g
Cheese 20¢g
Dry mashed potato 6g
Textured soy protein 4¢g
(Hydrate with 4 times water) 16g
Egg white 2g
Ginger power 05¢g
White pepper 05¢g
Salt lg
Total 150 g

<Table 2> The composition ratio of watert and onion in Saury nug-

gets paste
Con S1 S2 S3 S4
Saury nugget 80 80 80 80 80
paste(g)
Water(g) 20 15 10 5 0
Onion(g) 0 5 10 15 20
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<Table 3> Operation conditions of texture analyzer for Saury nug-

gets

Parameter Condition
Force Unit Grams
Distance Format Strain
Pre-test speed 3.0 mm/s
Test speed 2.0 mm/s
Post-test speed 2.0 mm/s
Distance 8.0 mm
Time 2.0 sec
Trigger force 50¢g
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<Figure 1> Moisture contents of Saury nuggets with various water
and onion levels

““Means in a row by different superscripts are significantly different
at the p<0.05 by Duncan's multiple range test
See the legend of Table 4
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<Table 4> Textural characteristics of Saury nuggets with various water and onion levels

Con S1 S2 S3 S4
Hardness (x10%g/cm?) 3.29+0.75" 6.9420.43" 6.39+0.28" 6.61£0.39* 6.9620.63"
Springiness 0.65£0.05" 0.90+0.02° 0.89+0.02° 0.8620.10* 0.88+0.06*
Chewiness (x10°g/cm?) 5.29+0.39" 7.48+0.33 7.57+0.25° 8.11+0.89* 8.561.21°
Cohesiveness 0.65+0.05° 0.7320.05" 0.7520.03% 0.81+0.03" 0.78+0.01®

Values are Mean+SD

“®Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test

Con: Saury nugget with water 20%

S1: Saury nugget with onion 5% and water 15%
S2: Saury nugget with onion 10% and water 10%
S3: Saury nugget with onion 15% and water 5%
S4: Saury nugget with onion 20%
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<Figure 2> Changes in hardness of Saury nuggets with various
water and onion levels during warming

Values are Mean+SD
““Means in a row by different superscripts are significantly different
at the p<0.05 by Duncan's multiple range test

See the legend of Table 4
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<Figure 3> Changes in moisture contents of Saury nuggets with
various water and onion levels during warming

Values are Mean+SD

““Means in a row by different superscripts are significantly different
at the p<0.05 by Duncan's multiple range test

See the legend of Table 4
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<Table 5> Sensory evaluation of Saury nuggets with various water and onion levels

Con S1 S2 S3 S4
Firmness 4.18+0.40° 4.36+1.20° 5.00+0.89" 3.81+0.82" 3.81+1.32
Moistness 3.18+1.66 3.81+1.17° 4.00+0.77" 5.82+0.60 5.09+0.70°
Texture preference 4.00+1.00° 3.64+1.36 5.36+0.98* 5.82+0.87° 4.18+1.12°
Values are Mean+SD

“®Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test

See the legend of Table 4
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<Figure 4> Changes in Acid value of Saury nuggets with various
water and onion levels during 10 days storage at 24°C
(KOH mg/g)

“dMeans in a row by different superscripts are significantly different

at | the p<0.05 by Duncan's multiple range test

ACMeans in a column by different superscripts are significantly

different at the p<0.05 by Duncan's multiple range test

CON: Saury nugget without herbs and oriental herbs

Ag: Saury nugget with Angelica gigas Nakai extract

As: Saury nugget with Acanthopanax sessiliflorus Seed extract

Ch: Saury nugget with Anthemis nobillis extract

Ro: Saury nugget with Rosemarinus offcinalis L extract
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<Figure 5> Changes in Peroxide value of Saury nuggets with vari-
ous water and onion levels during 10 days storage at
24°C (meg/kg)

“dMeans in a row by different superscripts are significantly different

at the p<0.05 by Duncan's multiple range test

PMeans in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test
See the legend of Figure 4
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<Figure 6> Changes in TBA value of Saury nuggets with various
water and onion levels during 10 days storage at 24°C
(mg MA/kg)

a-dMeans in a row by different superscripts are significantly

different at the p<0.05 by Duncan's multiple range test

A-DMeans in a column by different superscripts are significantly

different at the p<0.05 by Duncan's multiple range test

See the legend of Figure 4
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