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Table 1 Different treatments pH in trout fish fillet in preservation temperature 4 +1C°

pH 1* day 3" day 6" day
control 0/04*+6/39 0/01+6/45 0/01°+6/57
2% chitosan 0/04°+6/39 0/00°+ 6/46 0/05 5/65
3%Adqueous extract 0/04"+6/39 0/00%+ 6/59 0/00+ 6/35
3 Jalcoholic extract 0/04°+6/39 0/00%+ 6/90 0/00°+ 6/62
5% Aqueous extract 0/04"+6/39 0/00°+ 6/88 0/00°+ 6/07
5% alcoholic extract 0/04°+6/39 0/00°+ 6/83 0/00%+ 6/70

mean+ standard deviation from average (frequency N=3)
* different letter indicates significant difference in a column (p >0.01).
**capital letters indicate significant difference in a row (p >0.01).

B contral M2% chitosan

¥ 384 Aqueous extract B 300 alcobolic extract M504 Aqueous extract ™ 584 aboobolic extract

Fig 1 examiningtrout fish samples pH
Different letters indicate significant difference (p >0.01).
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Table 2 TVN of different treatments in trout fish fillet in preservation temperature 4 +1 C°

TVN 1* day 3" day 6" day
control 17/77£0/02° 20/35+0/05° 12/25+0/05°
2% chitosan 17/77+ 0/02° 22/78+0/01° 18/06+ 0/10°
3% Aqueous extract 17/77+ 0/02° 18/20+0/10% 18/64+ 0/01°
3% alcoholic extract 17/77+ 0/02° 17/92+0/01¢ 14/90+ 0/00°
5% Aqueous extract 17/77+ 0/02° 17/92+ 0/01¢ 14/97+ 0/00°
5% alcoholic extract 17/77+ 0/02° 18/3620/49° 13/40+ 0/00°

mean =+ standard deviation from average (frequency N=3)
* different letter indicates significant difference in a column (p >0.01).
**capital letters indicate significant difference in a row (p >0.01).

Ist day

3rd day

Fig 2 examining TVN of trout fish samples

Different letters indicate significant difference (p >0.01).
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Table 3 TBA of different treatments in trout fish fillet in preservation temperature 4 £1C°

TBA 1™ day 3 day 6" day
control 0/032+0/10° 0/028+0/00° 0/00+0/10°
2% chitosan 0/032+ 0/10° 0/037+ 0/00¢ 0/00+ 0/00°
3% Aqueous extract 0/032+ 0/10° 0/069=+ 0/00° 0/00+ 0/00°
3% alcoholic extract 0/032+ 0/10° 0/050+ 0/00° 0/00+ 0/00*
5% Aqueous extract 0/032+ 0/10° 0/020=+ 0/00° 0/00+ 0/00?
5% alcoholic extract 0/032+ 0/10° 0/062+ 0/00° 0/00+ 0/00°

mean + standard deviation from average (frequency N=3)

* different letter indicates significant difference in a column (p >0.01).
**capital letters indicate significant difference in a row (p >0.01).

Bcontrol® 2% chitosan 3% Aqueous extractd 3% alcobolic extract B 5% Aqueous exiract B 5% alcobolic extract

0.08 -
0.06
E 0.04 -

0.02

Istday

Time (day)

Fig 3 examining TBA of trout fish samples
Different letters indicate significant difference (p >0.01).
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Table 4 antioxidant measurement of different treatments in trout fish fillet in preservation temperature

4 £1C° using DPPH method
TBA 1™ day 3 day 6" day

control 17.40+0.10° 23.55+0.05° 55/00+1.00 7

2% chitosan 17.40+0.10° 23.25+0.05°¢ 32/65+0.05°

3% Aqueous extract 17.40+0.10° 24.60+0.00° 86/30+0.10°
3% alcoholic extract 17.40+0.10° 18.65+0.05°¢ 58.70+0.10°
5% Aqueous extract 17.40+0.10° 19.25+0.00¢ 62.85+0.05°
5% alcoholic extract 17.40+0.10° 18.60+0.00°¢ 49.65+0.05°

mean + standard deviation from average (frequency N=3)

* different letter indicates significant difference in a column (p >0.01).
**capital letters indicate significant difference in a row (p >0.01).
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Fig 4 examiningtrout fish samples using DPPH
Different letters indicate significant difference (p >0.01).
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Table 5 examining color points of trout fish
variable Treatment and day N Mean rank Significance level
Control 3 day 30 316.62°
Control 3" day 30 158.83"
. Chitosan 3" day 30 208.45°
Color points 3% alcoholic 3" day 30 215.52¢ 0.001
5% alcoholic 3™ day 30 196.35"
3% Aqueous 3" day 30 242.68°
5% Aqueous 3" day 30 254.28°
Control 6" day 30 140.90"
Chitosan 6" day 30 156.75'
3% Aqueous 6" day 30 149.38!
5% Aqueous 6" day 30 171.88¢
3% alcoholic 6" day 30 141.85
5% alcoholic 6" day 30 141.85"
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Fig 5 examining color points of trout fish samples
Different letters indicate significant difference (p >0.01).
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Table 6 examining total acceptability points of trout fish

variable Treatment and day N Mean rank Significance level
Control 3™ day 30 237.00°
Control 3™ day 30 136.20"
Chitosan 3™ day 30 155.75"

3% alcoholic 3" day 30 167.87¢
5% alcoholic 3™ day 30 145.67'

3% Aqueous 3" day 30 212.93¢
total acceptability points 5% Aqueous 3" day 30 217.68°
Control 6" day 30 132.50'
Chitosan 6™ day 30 141.73 0.001
3% Aqueous 6" day 30 301.28°
5% Aqueous 6" day 30 326.43*

3% alcoholic 6 day 30 205.77"
5% alcoholic 6 day 30 111.53™
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Fig 6 examining total acceptability points of trout fish samples
Different letters indicate significant difference (p >0.01).
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Table 7 examining texture of trout fish

variable Treatment and day N Mean rank Significance level

Control 3™ day 30 281.87°
Chitosanl 3™ day 30 112.5

Chitosan 3™ day 30 177.37¢

3% alcoholic 3 day 30 161.38"

5% alcoholic 3™ day 30 134.32!

3% Aqueous 3" day 30 251.85¢ 0.001

texture points 5% Aqueous 3™ day 30 273.6°
Control 6" day 30 98.77"

Chitosan 6™ day 30 146.75"

3% Aqueous 6" day 30 282.15°

5% Aqueous 6™ day 30 290.62+*

3% alcoholic 6" day 30 157.03¢

5% alcoholic 6 day 30 125.15
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Fig 7 examining texture points of trout fish samples
Different letters indicate significant difference (p >0.01).
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Table 8 examining flavor
variable Treatment and day N Mean rank Significance level
Control 3 day 30 319.35°
Chitosanl 3™ day 30 189.98"
Chitosan 3™ day 30 223.40%
3% alcoholic 3™ day 30 221.991¢
5% alcoholic 3™ day 30 219.68°
3% Aqueous 3" day 30 242.23°
flavor points 5% Aqueous 3" day 30 224.40° 0.001
Control 6" day 30 155.17¢
Chitosan 6" day 30 140.69'
3% Aqueous 6" day 30 138.32!
5% Aqueous 6" day 30 145.43"
3% alcoholic 6" day 30 139.25"
5% alcoholic 6" day 30 132.60"
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Fig 8 examining flavor of trout fish samples
Different letters indicate significant difference (p >0.01).
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Table 9 examiningtrout fish odor

variable Treatment and day N  Mean rank Significance level
Control 3" day 30 308.2°
Chitosanl 3™ day 30 181.72f
Chitosan 3™ day 30 292.68°

3% alcoholic 3 day 30 164.4"
5% alcoholic 3™ day 30 156.2!

3% Aqueous 3" day 30 249.22¢ 0.001
odor points 5% Aqueous 3" day 30 254°
Control 6" day 30 148.43
Chitosan 6™ day 30 162.65"

3% Aqueous 6" day 30 170.08¢
5% Aqueous 6" day 30 195.67°
3% alcoholic 6 day 30 138.78*
5% alcoholic 6 day 30 75.07

350 -
300 -
250 -
200 | T . . ) 3 €
150 -
100 - 1

50 -

L e I L R =TT R
€ &ZE EE T, Z. 5. 5. SE ZEE 5. T 5z 5
SEm SR TE SE O LE == °° 5% oz ZF OJE oF
=T =T =0 =0 =0 = =T =T
=S E= SE S= S S£ == ==
g™ 5= 5 E° S 3% S 53
2 = = = e w2 = =
=
= £ £ 5 5 &5 5 =
Fig 9 examining odor of trout fish samples
Different letters indicate significant difference (p >0.01).
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Table 10 ranking sensory evaluation based on daily treatments

sensory evaluation mean rank Significance level
color 291 3 0.001
texture 3.20 2 0.001
flavor 2.80 5 0.001
odor 2.83 4 0.001
Total acceptability 3.25 1 0.001
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The use of natural additives as antimicrobial agents (such as herbal extracts) and the use of oral
coatings is an appropriate way to control pathogenic bacteria and increase the shelf-life of processed
foods, which can reduce the health risks and economic losses caused by microbial growths of the
origin Eat food .The aim of this study was to investigate the effect of chitosan and apple extracts on
trout microbial quality, so that the aqueous and alcoholic extracts of 3 and 5% with 2% chitin were
subjected to dipping method on the surface of the samples. Changes in pH , TVN, TBA and DPPH
and sensory were investigated during the first, third and sixth days of storage. In order to analyze the
data in the descriptive statistics section, mean, standard variance and standard deviation were used.
Also, inferential statistics, analysis of variance, Crocaselville analysis and Friedman's test were used .
Results showedthe best result in color evaluation after the control sample was in the treatment
containing 5% extracts. The taste of the treatments was favorable for the consumer until the third day,
and the best result was observed in treatments containing a 3% aqueous extract of the third day, and
over time the taste quality index dropped significantly. There was a significant difference between
groups and treatments in terms of B-index. Among the treatments, the sample containing chitosan was
the highest on the third day and then the 5% extract was the best treatment. From the perspective of
the overall acceptance of a 5% apple aqueous extract and an apple aqueous extract of 3%, on the 6th
day, the best results were obtained in the overall acceptance analysis. In the tissue analysis, according
to Kruskal Wallis test, the treatments showed a significant difference, 5% and 3% water extract was
the best on the sixth day, respectively. Regarding the basic pH properties of rainbow trout fillets in
this study, in all treatments, it was approximately 6.85%. The process of pH changes during 6 days of
storage of trout fillets was obtained. The highest pH was observed on day 3 and in the treatment
containing alcoholic extract was 3% and the lowest pH was on the sixth day. The TBA of rainbow
trout fillets in this study was almost 0.03 0.02 0.02 for all treatments.
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