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Table 1 Mean values of physical attributes of the shrimps

Ninth day Sixth day Third day First day Attributes

16.45° 16.93° 16.77° 17.34° (g)Mass with skin
16.35° 16.10° 15.67° 16.79 (ml) Volume with skin
1.04° 1.58° 1.07° 1.03° (g/ cm®) Density with skin
11.32° 14.81° 14.03 ° 14.98° (g) Mass without skin
10.98° 14.17° 13.42° 14.43° (ml) Volume without skin
1.03° 1.05° 1.05° 1.04° (g/ml) Density with skin

137.54° 133.70 130.23 ° 137.50° (mm)Length

Common letters above the numbers show no significant difference at 5 % level
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Table 2 Analysis of variance for speed and storage day effects on compression test indices

Mean squares

Stiffness

Total stain

Hardness Recycle DOM Source of variation
N) modulus energy energy
N/mm (ml]) (mJ)

3.00 ns 1.88 ** 17.79 ns 116.19 ns 2 speed
101.20 ** 8.05 ** 26.51 ns 1116.87 * 3 Storage day
30.01 ns 0.41 ns 11.73 ns 483.54 ns 6 Speed * storage day

Mean squares
L Hysteresis Adherence force . DOM Source of variation
Springiness (m) (N) Resilience
0.70 ns 224.78 ns 0 ns 737.24 ns 2 speed
2.52ns 828.14 * 12.36 ns 777.63 ns 3 Storage day
2.46 ns 377.05 ns 38.73 ns 720.48 ns 6 Speed * storage day

ns, * and ** are non significant, significant at 5% and 1 % levels, respectively
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Table 3 Means of the shear test parameters

Mean Variable

Total energy Ma).umum Maximum Yield energy Shearlng

(mJ) shearing force energy (ml) stiffness

N) (mJ) N/mm

208.04° 22.49° 98.27° 47.98° 129° First day
225.17° 24.88° 85.37° 27.03° 1.33° Third day
166.63 ° 27.41° 108.58 " 26.96° 1.45° Sixth day
243.45° 30.61° 144.91° 4534° 1.72° Ninth day

Common letters above the numbers show no significant difference at 5 % level
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Table 4 Means of the compression test parameters
Mean
. Total
. Adherence Stiffness  Recycle .
. Hysteresis - Hardness strain .
Springiness (ml) force Resilience N) modulus  energy ener Variable
(N) N/mm (mJ) gy
(mJ)
493 a 8.65a 7.97 a 2.63a 10.50 a 095a 449a 15.14a First day
348 a 18.16 a 8.76 a 6.89 a 12.59 a 1.13a 646a 24.62a Third day
442a 13.49a 7.94 a 4.68 a 11.10 a 554 a 497a 1845a Sixth day
471a 35.61b 10.99 a 27.24b 19.39b 3.14a 993b 4553 a Ninth day

Common letters above the numbers show no significant difference at 5 % level
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In this study, freshness and quality of cultured shrimp (Litopenaeus vannamei) were studied by using
some mechanical properties (under shear and compression) during four storage stages (0, 3, 6 and 9
days) with generally used conditions (at temperature of 0 °C, in ice). For this purpose, two shearing
loading rates of 48 and 144 mm/min were examined. Shear properties including stiffness modulus,
yield energy, maximum energy, maximum shear force and total energy and the compression
properties including total strain energy, recycle energy, stiffness, hardness, resilience, hysteresis,
maximum adherence of exerted force and springiness were evaluated. The parameters of weight with
and without skin, volume with and without skin, specific weight with and without skin, and length
were considered as some physical properties of the shrimp samples.

A factorial statistical design with completely randomized block design was used for data analysis and
Duncans’ test was exploited for mean comparisons. Based on the results, effects of the independent
variables (storage day, modulus of stiffness) were significant at 1% probability level. Also, hysteresis
and total strain energy for storage day showed marked difference at 5 % level. It can be concluded
that mechanical properties of the shrimp could be used to determine shrimp freshness and use of
compression method with modulus of stiffness and shrimp tissue stiffness is the most appropriate
approach for this aim. Resilience energy, springiness and stiffness of shrimp tissue continuously
reduced by sixth day of storage afterward the parameters tend to increase. This finding demonstrates
that the tenderness of the tissue is gradually diminished after harvest.
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