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Phenolic acid Concentration (ng/g)
Gallic acid 10.329
Rotin 9.775
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Table 2 - Total count of Psychrophile (a), Mesophile (b), Pseudomonas (c) bacteria & Yeast and Mold (d) in

differences treatments in exam's days

Treatments - Surimi + - Surimi + nanochitosan with
Day of exam surimi nanochitosan Surimi + extract extract
Day 0 456+0.16""  428+0.15"%  4.18+:0.15" 4.29+0.194°
Day 1 4.95+0.1 A~ 478 +0.45 " 4.41+0.25" 4,56+ .037 ¢
Day 3 5.60 + 0.22 A° 5.65+ 0.22 ° 5.64 +0.35 “° 5.55+ 0.25 *°
Day 6 6.78+0.5"° 6.85+ 0.25 6.93+0.07 " 5.9+ 0.09 B°
Day 9 7.95+0.18 " 7.03+0.22% 6.99+0.21 % 6.35+0.29 ¢
(@
Treatments - Surimi + - Surimi + nanochitosan with
Day of exam surimi nanochitosan Surimi + extract extract
Day 0 4.13+£032"%° 3.96+£05 4.08£0.36 *° 3.93+£055%
Day 1 5.06 &+ 0.15 *° 4.66 +0.28 A 4.85+ 0.1 18 4.26 +0.37 B
Day 3 6.9+0.26° 5.75+£0.25 & 5.9+0.13°5 453+ 0.42 ©%°
Day 6 7.31+£0.46"° 6.65+£0.34° 6.7+0.65 5.8+ 1.17 4%
Day 9 8.43+ 051" 7.93+0.15 " 7.67 £0.19 4 6.18+0.27 5
(b)
Dayof oam  Surim nanochitosen Surimi +exract  SUrIm T RERCRosan win
Day 0 4.19 + 0.46 A 3.5240.38 A4 375+ 0314 3.09 £ 0.27 ¢
Day 1 4.86 & 0.85 A« 3.65+0.314 3.86+0.224° 3.56 £ 0.5 A%
Day 3 6.11 4 0.24 A 5240275 5.37 £ 0.34 A% 4.48 +0.47 5%
Day 6 7.01+£0.127 7.65+£0.757° 6.5+0524 51+£01°%
Day 9 8.91+0.36 ™ 8.95 £ 0.47 A 8.1+07" 54140145
(c)
I;’;’;e(l)tfn;ir;t; Surimi Surimi + nanochitosan  Surimi + extract ~ Surimi + nanochitosan with extract
Day 0 2.46 £0.154 2.4+£051% 2.63+£03%° 1.95+0.25Bb
Day 1 2.18+£0.12 A 2.75 4 0.32 ABC 2.65 £ 0.45 AB¢ 1.96+£0.255%
Day 3 3.31+£017%° 3.16 £ 0.38 A%c¢ 3.1+025%° 2.08 £0.18 B
Day 6 3.81+0177 3.58+0.484° 356+0.25°° 2134+0.18°%
Day 9 446 +0.1" 425+01" 3.98+0.165 2.45+0.26 %
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Means with differences small letters in the same column represent significant differences at days of exams (p<0.05) and
Capital letters in the same row indicate significant differences at treatments (p<0.05)
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Figure 4- MIC (a), MBC (b), 1Z (c) in selected Gr-bacteria in differences treatments in exam’s days
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Figure 5- MIC (a), MBC (b), 1Z (c) in selected Gr * bacteria in difference treatments in exam’s days
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Abstract

Introduction: In this study, the effect of an aqueous extract of grape microencapsulated in
chitosan nanoparticles (0.5 / 1) was used to evaluate the shelf life of surimi prepared from Kilka
fish by ionic gelation method.

Materials and Methods: Grape was extracted aqueously, and total phenol content was detected
by spectrophotometry and phenolic acids of the extract by HPLC method. Physical properties of
nanoparticles including particle size, zeta potentia and PDI were determined with zeta-sizer, and
microencapsulation efficiency was determined by spectrophotometer and loading capacity of
nanoparticles by HPLC method. Antioxidant activity of free extract and chitosan nanoparticles
with / without extract (by DPPH test) was determined. The total count was determined by
cryophilic, mesophilic, pseudomonas, mold, and yeast and inhibition capacity (MIC, MBC and
1Z) of selected Gram positive and Gram negative bacteria and mold and yeast in different
treatments days (0,1, 3,6 and 9) at refrigeration temperature.

Results: The data showed that the produced nanoparticles were in a favorable condition (particle
size, zeta potential and PDI: 177.5 nm, +32.95 mV and 0.385 and the efficiency of
microencapsulation and loading of nanoparticles were 48.95 and 6.19 percent, respectively). The
phenolic content of the extract was 2896 +18 mg/g and the extract in the loaded state showed a
higher percentage of antioxidant activity (42.1%). Growth inhibition in microorganisms (gram
positive and negative) is also increased and the overall amounts of bacteria and mold and yeast
decreased, and the total values of cryophilic bacteria (6.35 £ 0.29 CFU/g), mesophilic bacteria
(6.18 £ 0.27 CFU/g), Pseudomonas (5.41 + 0.14 CFU/g), and mold and yeast (2.45 + 0.26 CFU/
/g) in the last day of experiment, showed a significant decrease in the growth of microorganisms.
Conclusion: According to the results, the use of chitosan nanoparticles containing extract in
surimi of Kilka fish can delay microbial decay and increase the product resistance to free radicals
and thus increase the shelf life of the product during the storage period in the refrigerator.

Keywords: Antimicrobial Activity, Antioxidant Activity, Chitosan Nanoparticles, Grape Seed
Extract, Surimi Kilka.
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