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Figure 1 : size distribution intensity graphs of nanochitosan (a) and nanochitosan with extract (b) and zeta potential distribution
intensity of nanochitosan (c) and nanochitosan with extract(d)
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Figure 2 : SEM image of nanochitosan (a) and nanochitosan with extract(b)
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Figure 3 : change in pH value in different treatments during
refrigerated storage . means with different small letters in
the same day represent significant difference at (p<0.05)
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Figure4 : change in peroxide value in different treatments
during refrigerated storage . means with different small
letters in the same day represent significant difference at

(p<0.05)
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Figure5 : change in TBA value in different treatments
during refrigerated storage . means with different small
letters in the same day represent significant difference at

(p<0.05)
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Figure 6 : change in TVB - N value in different treatments
during refrigerated storage . means with different small
letters in the same day represent significant difference at

(p<0.05)
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Tablel : change in taste value in different treatments during refrigerated storage . Means with different small letters
in the same day represent significant difference at (p<0.05)

Treatments Surimi + nanochitosan with
Day of exam Surimi Surimi + nanochitosan Surimi + extract S

Day() SiOAa SiOAa SiOAa SiOAa

Day] SiO Aa SiOAab SiOAa SiOAa

Day 3 423+0224° 4.55 +0.05 A% 438 +0.1° 4.61 +0.53 A%

Day 6 342 +£0.234¢ 4.07 +0.10 A 4.1+ 0.05 A% 4.46+0.1 A®

Day 9 2514027 3.59+0.08 B 3.42+0.17% 4.13+0.08*°

Table2 : change in odor value in different treatments during refrigerated storage . means with different small letters in the same
day represent significant difference at (p<0.05)

Treatments Surimi + nanochitosan with
Day of exam Surimi Surimi + nanochitosan Surimi + extract extract

Day 0 5+£0M 5+07 5£0™ 5+£0™

Dayl SiO Aa SiOAbC SiOAa SiOAa

Day 3 4.26 +0.03 B 449+0.11° 4.16+0.12° 478 £0.07 °

Day 6 3.26 +£0.09 B 335+0.15 " 3.78+0.16 *° 4.08+0.1

Day 9 255+ 022 3.05+0.06 < 3.68+0.15 " 4.12+0.06 A

A4



w30 s Sl als ol oslas Sl o) o O 5 ~Slilel

Table3 : change in total acceptance by consumers in different treatments during refrigerated storage . means with different small
letters in the same day represent significant difference at (p<0.05)

Treatments o . . e Surimi + nanochitosan with
Day of exam Surimi Surimi + nanochitosan Surimi + extract i

Day 0 5+£0™ 5+0°¢ 5+£0% 5+0%

Day 1 5+0 M 5+£0M 5+£04 5404

Day 3 4.62+026 ™ 46+021% 4.46+0.29"° 476+0.16™

Day 6 322 £0255 4+0.15% 4.07 £0.04 ¢ 423+0.1 A°

Day 9 3+ 014 < 3.82 £0.1 “B¢ 3.8+0.13 5 4.1+0.06"°
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ABSTRACT

ARTICLE INFO

In this study, the effect of microencapsulated grape extract in
chitosan nanoparticles (0.5:1 wi/v ratio) on surimi prepared from
Kilka fish was investigated. Physical properties of nanoparticles
(particle size, zeta potential, and PDI) were 177.3 nm, +32.94 mV
and 0.405 respectively. Also, morphological characteristics (SEM
photo) were  studied and the data showed that the produced
nanoparticles were in a favorable condition. After preparation of
surimi from Kilka fish, treatments included: Surimi (control)
Surimi containing chitosan-surimi  nanoparticles containing extract
and surimi containing chitosan nanoparticles and extract were
prepared and chemical factors of deterioration in surimi (pH, TVB-
N, TBA and peroxide) were evaluated on different treatments days
O, 1, 3, 6 and 9) at refrigerator temperature. Also, sensory
evaluation of treatments was done  after cooking by hedonic
method. The results showed that the changes in the chemical factors
mentioned in the treatments containing chitosan nanoparticles and
extract were reduced (p<0.05). Sensory evaluation of the use of
chitosan nanoparticles along with extract showed a decrease in
taste, odor and overall acceptance factors by the consumer.
According to the results, The wuse of chitosan nanoparticles
containing extract in surimi of Kilka fish can delay the deterioration
of surimi and increase the shelf life of the product and improve
organoleptic properties during refrigerated storage.
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