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Study on the Texture Characteristics of High Omega-3 Fatty Acid Saury Nuggets

Gi-Ryoon Kim and Kyung-Hee Lee'

Dept. of Food Service Management, Kyung Hee University, Seoul 130-701, Korea

Abstract

The principal objective of this study was to determine the appropriate water content for optimal texture in high
omega-3 fatty acid saury nuggets, The approach adopted in this study essentially involved variations in water levels(0~
25%). 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), battered lightly, flash-fried for 4 min
at 160°C and frozen until they were tested. The frozen nuggets were cooked to 65, then subjected to sensory evaluation,
texture analysis at 80% deformation, and expressible fluid tests. The moisture contents in the nugget batter and the
cooked nuggets were determined. In our sensory evaluation, nugget texture was adjudged the best in the nuggets pre-
pared with a 20% water level(S5). The hardness and chewiness in the nuggets were reduced with increases in the water
level. However, when the nuggets contain more than 15% water(S4, S5, S6), we noted no significant differences in the
hardness values. The difference in moisture content between the uncooked nugget batter and the cooked nugget was most
profound in the nugget prepared with a water level 25%(S6). The nugget prepared with a water level 25% was also the
highest in expressible fluids, and was also highest in internal moisture content. The texture preference of nuggets was
correlated positively with moistness(r =0.881) and moisture content(r =0.827), and correlated negatively with firmness(r=
-0.870) and cohesiveness(r =—0.839), and these correlations were significant.
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Table 1. The composition ratio of nuggets formulae

Saury mince 100 g(50%)

Cheese 20 g(10%)

Dry mashed Potato 6 g( 3%)

Textured soy protein 4 g(10%)
(Hydrate with 4 times water)

Egg white 2 g(1%)

Ginger power 0.5 2(0.25%)

White pepper 0.5 g(0.25%)

Salt 1 £(0.5%)

Total 150 g(75%)
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Table 2 . Operation conditions of texture analyzer for
saury nuggets

iy

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 mmy/s
Distance 8.0 mm
Time 2.0 sec
Trigger force 50 g
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Table 3. Sensory evaluation of saury nuggets with various water levels

Sl 2 S3 S4 S5 S6
Firmness 5.40+1.18° 4.60+0.99® 4.07+1.03% 3.53+1.06™ 3.2741.10™ 2.93+1.53¢
Moistness 3.401.24° 4,07+0.88% 4.80+0.86% 5.41+0.83% 5.47£1.06° 5.87£1.19°
Texture preference 3.29+1.14° 4.14£1.03° 4.79¢1.19° 6.15+0.80° 6.23£0.83° 4.60+1.23°

Values are Mean+S.D.

*"% Means in a row by different superscripts are significantly different at the »<0.05 by Duncan's multiple range test.

S1: Saury nugget without water.

S2: Saury nugget with water 5%
S3: Saury nugget with water 10%.
S4: Saury nugget with water 15%.
S5: Saury nugget with water 20%.
S6: Saury nugget with water 25%.
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3R 1 7 g3 O Hgolng B dAg] 73501] S1: Saury nuggets without water.
Al Az A = YA A7tE S8 ko] ° S2: Saury nuggets with water 5%.
@ ol oe £ B4 S0 SO 8 89 St S e i e 157
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Muisture content(%g

—k— Uncooked

—

& oot h
rh

Table 4. Textural characteristics of saury nuggets with various water levels

S1 2 S3 S4 S5 S6
Hardness(x10°g/cm’) 2.12+0.23" 1.68+0.16° 1.17£0.27° 0.87+0.16" 0.86:0.08" 0.83+0.12°
Springiness 0.99+£0.29 0.77+0.04 0.8740.18 0.79+0.13 0.78+0.15 0.64+£0.07
Chewiness(x10’g/cm’) 0.74+0.25 0.62+0.07° 0.58+0.24 0.30:£0.03° 0.35+0.11% 0.30£0.16°
Gumminess(x10’g/cm’) 0.98+0.13" 0.77+0.13° 0.53+0.13° 0.410.08" 0.42+0.10° 0.28+0.12°
Cohesiveness 0.49+0.06 0.46+0.04 0.45+0.02 0.44+0.04 0.43£0.01 0.42+0.04

Values are MeantS.D.

"4 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
S1: Saury nugget without water.

S2: Saury nugget with water 5%.

S3: Saury nugget with water 10%.

S4: Saury nugget with water 15%.

S5: Saury nugget with water 20%.

S6: Saury nugget with water 25%.
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Fig. 2. Moisture and oil contents in expressible fluid of
saury nuggets with various water levels.
S1: Saury nugget without water.

S2: Saury nugget with water 5%.
S3: Saury nugget with water 10%.
S4: Saury nugget with water 15%.
S5: Saury nugget with water 20%.
S6 : Saury nugget with water 25%.
NS: Non significant.

MEF: Moisture in expressible fluid.
OEF: Oil in expressible fluid.

EF: Expressible fluid.
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Table 5. Correlation coefficients between sensery evaluation and mechanical characteristics of saury nuggets with

various water levels

Firmness Moistness I\leilizrl;e Expéisizible Hardness Cohesiveness pje?:?eflie
Firmness 1
Moistness -995" 1
Moisture content -969" 955" 1
Expressible fluid -.03 -.018 -076 1
Hardness =370 328 369 .050 1
Cohesiveness 992 -978" -.988" -.033 -.360 1
Texture preference  —.870° 881" 827 -272 539 -.839" 1
" p<0.05, " p<0.0L.
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