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Table 1 List of treatments in the present study.

NO Treatment Description
1 Con Samples without any coating
solution
2 G Samples coated with Gelatin
solution
3 G+EX1 Samples coated with Gelatin
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Table 2 Effect of Gelatin-enriched Citrus sinensis extract
on (a) the total viable counts (TVCs, log CFU/g), (b) the
total psychrotrophs counts (TPCs, log CFU/g) of rainbow

trout fillets during storage at 4 + 1 °C
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Means in the same row with different capital letters are
significantly different (P < 0.05).
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Means in the same column with different small letters are
significantly different (P < 0.05).
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Figure 1 Effect of Gelatin enriched Citrus sinensis extract on (a) pH, (b) total volatile bases nitrogen (TVB-N), (c)
thiobarbituric acid (TBARS) of rainbow trout fillets during storage at 4 + 1 °C. Each value represents the mean of

three
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Table3 Effect of gelatin coating and Citrus sinensis on sensory characteristics of trout fillets during storage at 4 + 1
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Texture Con 460+050* 424+059*" 284+1.10™ 1.96+0.88° 152+082°
G 454+050*" 429+0.69* 295+085" 220+0.77"™C 200072
G+EX1 466+048* 458050 4.12+076*° 362065 3.19+080"
G+EX2 470+051* 450+0.46*" 420+080*" 372+063% 3.18+048°%

Color Con 454+050* 383+£0.70°® 283+£070° 233100 125+044°%°
G 445+050* 433+109*" 366+1.00® 228+117°  1.66+056°
G+EX1 462+049°* 441+080™ 395+080° 346+095"  3.01+0.65"
G+EX2 458+033* 458+050" 4.08+065® 365+080°  3.18+0.80"

Odor Con 450+051° 437+048* 237+049" 137+057" 1.12+033"
G 450+051* 433+033* 266+081%® 150+051" 1.25+044°
G+EX1 458+050* 450+051* 3.62+050*® 312+057*®  3.03+058%®
G+EX2 458+050* 450+051*" 3.66+058® 344+049® 311+055%®

Overall Con 472+045% 412+072%* 284+068" 204+078"° 180+081"
G 458+050* 341+088"™ 250+079°° 191+082" 1.83+081°
G+EX1 458+050* 433+086™ 400+083* 368+093*% 325+032%®
G+EX2 456+050* 4.43+094*" 400+083*° 375+056°  3.42+076%®

Values represent mean + standard deviation (n = 10).

Means in the same row with different capital letters are significantly different (P < 0.05).

Means in the same column with different small letters are significantly different (P < 0.05).
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ABSTRACT

ARTICLE INFO

Today, the use of active packaging containing natural antimicrobial compounds
such as essential oils and plant extracts has increased to increase the shelf-life of
food products. The purpose of this study is to investigate the effect of gelatin
coating containing Citrus sinensis peel extract on increasing the shelf life of
rainbow trout meat. Gelatin (4%) coating was prepared with different levels of
Citrus sinensis peel extract (2% and 4%). After preparing the pieces of rainbow
trout meat, all the pieces were coated and examined for chemical properties
(pH, TVB-N, TBARS), microbial (TVCs and TPCs) and sensory properties
(odor, color, texture and overall acceptance) were evaluated for 16 days at 4°C
with a 4-day interval (0, 4, 8, 12, 16). The results of the investigation of the
antimicrobial effect showed that in the samples coated with 2% and 4% levels
of Citrus sinensis peel extract, the average count of mentioned bacteria was
significantly lower than the control and gelatin alone (p < 0.05). The results of
examining the chemical properties of the samples showed that pH, TVB-N and
TBARS increased during the period, but this increase occurred at a slower rate
in the samples coated with different levels of Citrus sinensis peel extract. In the
evaluation of sensory characteristics, at the beginning of the study, all the
samples had the highest acceptance limit, and with the passage of time and the
appearance of signs of spoil, the scores decreased, especially in the control.
Generally, the results showed that gelatin coating along with different levels of
Citrus sinensis peel extract has a positive effect on increasing the shelf life of
fish meat and these compounds can be used together to increase the shelf life of
protein foods.
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