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Table 1 Changes of pH in different treatments during refrigor storage

Storage time

Treatments

Treatment 1

Treatment 2

(Days) Control (2% chitosan solution) (5% chitosan solution)
1 6.71 +0.01 5.63 + 0.01%° 4.82 +0.01°
3 6.72 + 0.00™ 5.64 + 0.01°° 4.84 + 0.00°°
6 6.77 £ 0.00*° 5.70 £ 0.01%° 5.08 + 0.00°°
9 6.72 + 0.00™ 5.68 + 0.01%* 5.06 + 0.0Z°
12 7.20 £ 0.00% 5.73 + 0.015%" 5.15 + 0.00°°
15 7.24 +0.02% 5.78 + 0.02° 5.26 + 0.04™2

Values are mean + standard deviation of three ohtations.
Capital letters in the same line indicate signfficdifferences (p<0.05) of treatments.
Small letters in the same column indicate signiftaddifferences (p<0.05) of storage.
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Table 2 Chemical compaosition (%) of Sole in different traants

Chemical Treatments
composition (%) Control (2% ::—r:?tstszﬁ r;,to}ution) (5% ;I'rr]?tgtsngﬁ nsto?ution)
Total lipid 6.50 + 0.71° 5.00 + 0.60"® 4.50+0.7¢°
Protein 22.94 +0.20" 21.48 +0.18 20.57 + 0.5¢
Moisture 70.15 +0.78" 72.85 + 4.88" 73.10 + 3.08'
Ash 2.50 + 0.10" 2.25 +0.25" 2.35+0.18"

Values are mean + standard deviation of three ohations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments
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Table 3 Effect of Sole mince washing by chitosan solutionRY (meqg/kg lipid) during refrigerator
storage

Treatments
Treatment 1

Storage time Treatment 2

(Days) Control (2% chitosan solution) (5% chitosan solution)
1 2.31 +0.46" 1.85 + 0.06™ 0.72 + 0.01°
3 4.28 + 0.59* 2.48 + 0.04¢ 1.38 + 0.03°
6 6.33 + 0.14¢ 3.54 + 0.08¢ 2.69 + 0.01%
9 7.30 £ 0.27° 6.81 + 0.14° 4.25 + 0.14°
12 9.03 +0.14" 8.13 + 0.0F" 6.91 + 0.05°°
15 11.34 + 0.41° 9.16 + 0.1 7.72 +0.1%F°

Values are mean + standard deviation of three ohations.
Capital letters in the same line indicate signfficdifferences (p<0.05) of treatments.
Small letters in the same column indicate signiftadifferences (p<0.05) of storage.
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Table 4 Effect of Sole mince washing by chitosan solutionT®A (mg /kg of tissue) during
refrigerator storage

Treatments
Storage time Control Treatment 1 Treatment 2
(Days) (2% chitosan solution) (5% chitosan solution)
1 0.23 + 0.01 0.20 + 0.00P® 0.18 + 0.01%°
3 0.85 + 0.03 0.70 + 0.0 0.47 + 0.00°
6 1.75 + 0.08% 1.71 + 0.01" 1.51 +0.01%
9 1.05 + 0.0%¢ 1.84 + 0.00™ 1.57 + 0.042
12 1.48 + 0.0 1.35+ 0.0F° 0.57 + 0.00°¢
15 1.54 + 0.00° 1.40 + 0.0£°¢ 0.72 + 0.05°

Values are mean + standard deviation of three ohitations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
Small letters in the same column indicate signiftadifferences (p<0.05) of storage.
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Table 5 Heavy metals content (ppm) in control and treatades with 2% and 5% chitosan solution
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Treatments

Heavy metals

Treatment 1 Treatment 2

content (ppm) Control (2% chitosan solution) (5% chitosan solution)
Cadmium 1.67 £ 0.01° 0.00 + 0.00° 0.00 + 0.00°
Vanadium 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00
Lead 8.45 + 0.03 0.48 + 0.01° 0.21 +0.0%
Nickel 1.54 + 0.02" 0.60 + 0.02 0.39 £ 0.01°
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Values are mean + standard deviation of three ohétations.
Capital letters in the same line indicate significdifferences (p<0.05) of treatments.
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The effect of Sole mince washing by chitosan solution on heavy
metalsremoval and oxidation stability during refrigerator storage
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In this study the effect of washing by chitosarusoh were examined on the heavy metals removal
from sole mince and oxidative stability during 1&yd of refrigerated storage (4°C). Treatments were
included washing the mince with tap water (contrafdshing by 2% (treatment 1) and 5 % chitosan
water solution (treatmer®). The lead content was reduced from 8.45 ppnoirrol samples to 0.48
and 0.21 ppm in treatments 1 and 2, respectivedgn@um was not found in treatments 1 and 2. The
nickel content was reduced from 1.54 ppm in cordeshples to 0.60 and 0.39 ppm in treatments 1
and 2, respectively. The PV and TBA content inttrests 1 and 2 were significantly € 0.05) less
than control samples during refrigerated storageaffment 2 was more affective in heavy metals
removal.
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