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ABSTRACT ARTICLE INFO  

Considering the high perishability, quality reduction, and nutritional value 

of the fish during the storage period, the aim study is to investigate the 

edible coating based on chicken feet gelatin/green walnut skin extract to 

preserve the physical characteristics, color, and texture properties of 

Oncorhynchus mykiss fillet during storage in the refrigerator. After 

extracting gelatin and green walnut skin extract, the coating solution were 

prepared. The fillets were coated by immersion method. Physical 

characteristics (moisture), color indices (L*, a*, and b*) as well as textural 

properties (hardness, springiness, and Cohesiveness) of the fillets were 

evaluated during 12 days of storage (on days 0, 4, 8, and 12). Variance 

analysis was performed by Minitab software (version 18). The mean data 

comparison by Tukey's test is at a 95% confidence level. The results 

showed significant moisture retention of coated fillets (p<0.05). The L* 

and a* index of fillets decreased during 12 days of storage. While, the b* 

index was increased in all samples (p<0.05). The evaluation of the texture 

of the fillets showed a decrease in hardness and Cohesiveness, but 

springiness was increased (p<0.05). The coat had significantly higher 

hardness, Cohesiveness, and lower springiness than the control sample 

(p<0.05). Increasing the concentration of green walnut skin extract from 

500 to 1000 ppm increased the quality of fillets (p<0.05). In general, It can 

be concluded that edible coating based on chicken leg gelatin/green walnut 

skin extract effective to increase shelf- life aquaculture industry. 
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1. Introduction 
Rainbow trout(Oncorhynchus mykiss) It is one 

of the most important species of freshwater 

fish to increase its global trade. 

Nevertheless, salmon is very susceptible to 

oxidative degradation due to the high 

proportion of saturated and unsaturated fatty 

acids (23.5%), high protein content (20%) 

and low stability related to hemoglobin 

composition and structure [1]. Oxidative 

degradation is the main cause of non-

microbial, unpleasant taste, color change, 

loss of texture and formation of toxic 

compounds in the period after the death of 

fish, which are among the factors of shorter 

shelf life, rapid decrease in quality and non-

acceptance by consumers [2]. Nowadays, 

the applications of active edible and 

environmentally friendly packaging have 

been studied due to the great interest of 

consumers in healthy, safe and natural food 

and the attention of researchers to meet the 

needs of consumers and producers and as an 

alternative to traditional/synthetic packaging 

[3]. [. Among the biodegradable compounds, 

protein and polysaccharides are the most 

stable and renewable biopolymers for food 

packaging applications. Gelatin is one of the 

important components of protein packaging, 

which has recently gained importance due to 

its nutritional value and film-forming ability. 

Gelatin can be obtained through partial 

hydrolysis of collagen from certain 

mammals such as pork, beef or chicken [3, 

4]. Poultry processing industries produce 

various by-products such as feathers, 

internal organs and chicken legs. Chicken 

feet is one of the dominant poultry by-

products, and 3.9 million tons of chicken 

feet are produced worldwide annually by 

poultry processing industries. Chicken feet 

are rich in collagen; The use of chicken feet 

as a raw material for extracting gelatin will 

not only benefit the poultry industry, but 

will also lead to the production of a 

relatively cheap and accepted alternative to 

mammalian gelatin [5]. Considering the 

importance of microbial growth in reducing 

the quality of meat, fish and derived 

products, adding or increasing the 

antimicrobial activity of films and coatings 

is an interesting strategy to improve the 

shelf life of these foods. Essential oils, plant 

extracts, spices, fruits, etc. provide a wide 

range of these compounds [6]. Studies on 

the use of plant extracts in polymer matrix 

as biodegradable active packaging to 

increase the quality and shelf life of food are 

presented. Healthy
1
 et al. (2021) to 

investigate the physical and functional 

properties of dogfish skin gelatin-based 

films enriched with seed 

extractsIdentification tagthey paid. The 

researchers showed that the prepared films 

had high antioxidant and antibacterial 

potential. Also, the integration of the extract 

caused a decrease in the brightness index 

and an increase in its redness and 

yellowness index [7]. Also Tkachuska
2
 et al. 

(2022) prepared an edible coating based on 

carp skin gelatin enriched with rosemary 

extract. They showed that added rosemary 

coatings were effective in inhibiting the 

formation of biogenic amines and reducing 

the rate of microbial deterioration of carp 

fillets. The evaluated vegetation changed the 

characteristic taste of the fish [8]. 

walnut(Juglans regia L.) It is mainly 

cultivated as nuts or to use its wood. The 

green shell is the outer shell (mesocarp) of 

the walnut fruit and it makes up an average 

of 55% of the walnut tree, which often 

represents industrial waste that is difficult to 

dispose of. However, during the past years, 

                                                      
1
 -Salem 

2
 -Tkaczewska 
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the green skin of walnut has been 

recognized as a potential source of phenolic 

compounds and bioactive compounds [9]. 

Phenolic acids, juglone
3
, tocopherols and 

flavonoids are the most abundant phenolic 

compounds in green skin of walnut with 

antioxidant and antibacterial properties [10]. 

Therefore, the green shell of the walnut is a 

natural source of active compounds 

(polyphenols) and is ideal for their 

extraction. Paying attention to the fact that 

so far no research has been done regarding 

the use of strong antioxidant and 

antimicrobial effects of walnut extract in the 

preservation of meat tissues, this study 

investigates the production of edible coating 

based on gelatin. LegChicken (in 

concentrations of 2.5 and 5 percent)/ Green 

walnut skin extract (in concentrations of 

100, 500 and 1000ppm) the simultaneous 

combination was compared with the control 

sample on the color and textural properties 

of rainbow trout during storage in the 

refrigerator. 

 

2- Materials and methods 

1-2- Preparation of raw materials 
1-1-2-extraction of walnut green skin 

extract 
The green shells of walnuts were collected 

from walnut orchards located in Targaba, 

Mashhad. After washing and rinsing, they 

were dried in a dark environment without 

light and at room temperature. Dried shells 

with a laboratory mill (PX-MFC90D, 

Switzerland) were powdered. the 

operationIsKharaj with methanol solvent 

(for every 30 grams of walnut shell powder, 

400 milliliters of solvent) with a Soxhlet 

apparatus.Gerhardt, Germany) to It was done 

for 48 hours at a temperature of 65 degrees 

Celsius. After the extraction process is over, 

an extract obtained with a rotary machine 

(Heidolf, Germany) was concentrated for 10 

                                                      
3
- juglone 

minutes and transferred into the plates. 

Methanol solvent in a vacuum oven (Binder, 

Germany) was separated from the extracts 

[11]. 

2-1-2-extraction of chicken feet gelatin 
Chicken feet (contains 0.01± 60.53 percent 

humidity, 0.05± 17.18% protein, 0.03± 

2.75% fat, 0.07± 0.26 percent of ash and 

0.06± 18.29 percent of carbohydrates) were 

purchased from Tiuran Company located in 

Mashhad and transported to the laboratory 

under cold conditions. After washing and 

separating the nails, they were chopped into 

0.5 cm pieces. In order to remove non-

collagenous materials, the crushed pieces are 

first in a solution of 0.1% sodium hydroxide 

(Merck- Germany) were soaked for 40 

minutes. After draining the alkaline solution, 

the remaining parts were washed three times 

with distilled water. Then the samples were 

soaked in acetic acid solution for 40 

minutes.Merck- Germany) soaked in 0.1% 

and after removing the acid solution and 

washing,pH  The material was neutralized. 

Finally, gelatin was extracted from chicken 

feet with distilled water (1:9 ratio) for 90 

minutes at 70 degrees Celsius. After passing 

through the sieve, the remaining materials 

were dried and milled using a freeze dryer 

(Pishtaz Equipments - Iran). Finally, gelatin 

powder was obtained [12]. 

3-1-2- Preparation of fish 
Rainbow salmon with an average weight of 

500 to 600 grams was purchased from a fish 

farm located in Kalt city of Mashhad and 

transported to the laboratory under cold 

conditions. After washing and cleaning 

(including emptying the intestines and 

viscera, tailing and decapsulating, skinning, 

etc.), the fillets were prepared by hand 

weighing 100 grams [13]. The obtained 

fillets contain 0.23± 75.38 percent humidity, 

0.38± 17.25% protein, 0.35%± 5.50 percent 

of fat and 0.14± 1.87% were ash. 

4-1-2-preparation of barbed coverings 

and fish coverings 



Iran Journal of Food Sciences and Industries                                      No. 142, Volume 20, December 2023 

4 

First, gelatin powder was transferred into the 

human body at two levels of 2.5 and 5% 

(weight-by-weight) and walnut extract 

powder at three levels of 100 and 500.ppm 

were added to the contents of human beings. 

Glycerol (Merck- Germany) as a plasticizer 

was added to the previous compositions and 

finally the total volume was brought to 100 

milliliters with distilled water, then a magnet 

was placed inside each beaker and the lid of 

the beaker was covered with foil and using a 

magnetic stirrer (Gerhardt- Germany) the 

homogenization of the solution was done for 

30 minutes. In order to cover, the fillets 

were immersed in the prepared solutions 

(according to Table 1) for 1 minute. Then 

they were taken out of the solution and after 

the check water was finished, the fillets were 

placed under a gentle flow of air to dry. The 

fillets were left for 5 hours at 10 degrees 

Celsius at room temperature until the 

coating was formed on the fillets. After 

drying the coating, the fillets were 

transferred to the refrigerator and kept at a 

temperature of 4 degrees Celsius for 12 days 

[14]. The tests were performed in 4-day 

intervals. 

2-2- Tests 

2-2-1- Humidity test 
Determining moisture content based on 

drying fish fillets in an oven at 130 degrees 

Celsius according to the standard 

methodAOAC [15] was done. 

2-2-2- Color test 
Colorimetry with colorimeter model 0/45 

(Color flex- America) was done. After the 

initial photography of the valuesL* ، a* 

Andb*which represent brightness, redness 

and yellowness, respectively, were measured 

with the Huntlab device and the color of the 

fillets was compared with the control sample 

[16]. 

2-2-3- Texture test 
For this purpose, fish fillet slices were 

prepared in dimensions of 30 x 30 mm with 

a thickness of 12 mm. Textural indicators 

(hardness, elasticity, cohesion and 

chewability) with a texture measuring 

device.Ametek-America) modelCT3  

Equipped with 8/50 cylinder 

probeTA25/1000*done [16]. 

3-2- Statistical Analysis 

 The tests were conducted in a completely 

randomized design with 7 treatments and 4 

times (1, 4, 8 and 12 days) in three 

replications. Data analysis was done using 

the analysis of variance by Minitab software 

(version 18). Comparison of mean data was 

done by Tukey's test at 95% confidence 

level. 
 

Table1. Research treatments 

Formulation Treatment 

100 ppm green walnut skin 

extract + 5% chicken leg 

gelatin 

GE1-H1 

1000 ppm green walnut skin 

extract + 5% chicken leg 

gelatin 

GE1-H2 

100 ppm green walnut skin 

extract + 2.5% chicken leg 

gelatin 

GE2-H1 

1000 ppm green walnut skin 

extract + 2.5% chicken leg 

gelatin 

GE2-H2 

Control Co 

500 ppm green walnut skin 

extract + 5% chicken leg 

gelatin 

GE1-H3 

500 ppm green walnut skin 

extract + 2.5% chicken leg 

gelatin 

GE2-H3 
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3. Results and Discussion 

1-3- Humidity measurement 
A decrease in humidity causes a decrease in 

weight, an increase in oxidation changes, 

changes in the nature of protein, changes in 

color, and as a result, a decrease in the 

quality of the product [17]. According to the 

studies, the physical property and 

permeability of the coating is affected by the 

ratio of materials used in it [18]. Due to its 

surface activity, gelatin can act as an 

obstacle to the movement of water 

molecules and reduce their diffusion rate 

[19]. In general, many factors affect the 

water storage capacity, which can bepH , 

salts, microorganisms, meat compounds, etc. 

After the slaughter until the beginning of the 

dead body, the meat haspH It is about 5, 

which has the highest water retention and 

absorption capacity. During the shelf life 

with a decreasep H The water holding 

capacity also decreases and after 24 to 48 

hours it will reach its lowest level (about 4.5 

to 5.5). During the stages of crispness and 

ripening, the water retention capacity of the 

muscle gradually increases, but it will never 

reach the initial level, that is, before the 

onset of cadaveric stasis. However, all the 

factors thatpH They affect the water storage 

capacity [19]. According to the results 

presented in Table 2, on day zero, there was 

no significant statistical difference between 

the moisture content of the samples(p>0.05). 

With the passage of storage time, the 

percentage of significant difference in the 

content between the coated samples and the 

control sample(Co) was observed(p<0.05). 

The samples coated with chicken leg gelatin 

and green walnut skin extract had the 

highest moisture content compared to the 

control sample.(p<0.05). The use of gelatin 

alone as a coating alone did not show a 

significant difference with the control 

treatment on different days of the 

experiment; If the fillets are coated, 

especially with coatingGE1-H2 They showed 

the highest amount of moisture at the end of 

storage time(p<0.05). At the beginning of the 

period, the moisture content of the fillets 

coated with this treatment was equal to 

76.0%, and at the end of the period, with the 

least amount of moisture loss, the highest 

moisture content (0.14)± 72/34). The use of 

edible coatings seems to be an interesting 

alternative to increase the shelf life of 

freshly cut foods, reduce microbial 

contamination, create resistance to gas 

exchange, and delay moisture loss. The 

reason for the decrease in humidity in the 

coated samples is probably due to the 

decrease in permeability and the increase in 

the antioxidant properties of the coatings 

[20]. In this regard, Rodriguez
4
 et al. (2018) 

showed the use of flax seed mucilage as a 

coating for yakon fish fillet (Smallanthus 

sonchifolius) showed a decrease in the 

moisture content of the treatments [21]. 

Place Vital
5
 et al. (2021) during the study of 

the effect of active food coating and 

essential oils on the oxidation of sheep meat 

during 10 days of storage in modified 

atmosphere packaging, reported a decrease 

in the moisture loss of the meat in the coated 

treatments [22]. 

                                                      
4
- Rodrigues 

5
- Pelaes Vital 
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Table2. The effect of chicken feet gelatin and green walnut husk on the moisture (%) of rainbow trout fillets 

over storage time at refrigerator temperature (5.0±1.0 °C) 
12 day 8 day 4 day 1 day Treatment 

70.98 ± 0.05Dfg 72.55 ± 0.11Cdef 74.69 ± 0.18ABde 75.06 ± 0.51And GE1-H1 

72.87 ± 0.15CDabcd 74.09 ± 0.06Cabc 75.50 ± 0.13ABabcd 76.72 ± 0.77Aa GE1-H2 

70.85 ± 0.05CDfg 72.18 ± 0.09Cef 75.72 ± 0.21ABabcd 76.57 ± 0.30Aa GE2-H1 

72.34 ± 0.14Dcde 73.89 ± 0.01Cbcd 75.90 ± 0.11ABabcd 76.45 ± 1.50Oops GE2-H2 

69.83 ± 0.04Eg 71.43 ± 0.22Cefg 74.19 ± 0.23ABe 75.96 ± 1.86Aa Co 

71.66 ± 0.05 Def 73.28 ± 0.02Ccde 75.37 ± 0.02 Babcde 76.11 ± 1.41Aabc GE1-H3 

71.39 ± 0.09Def 73.05 ± 0.05 Ccde 75.13 ± 0.13 Babcde 76.30 ± 1.35Abc GE2-H3 

(GE1-H1: Coating containing 100 ppm green walnut husk and 5% Chicken feet gelatin, GE1-H2: Coating containing 1000 ppm green 

walnut husk and 5% Chicken feet gelatin, GE2-H1: Coating containing 100 ppm green walnut husk and 2.5% Chicken feet gelatin, 

GE2-H2: Coating containing 1000 ppm green walnut husk and 2.5% Chicken feet gelatin, Co : Control sample, GE1-H3: Coating 

containing 500 ppm green walnut husk and 5% Chicken feet gelatin, GE2-H3: Coating containing 500 ppm green walnut husk and 

2.5% Chicken feet gelatin) 

The different small or capital letters indicate significant difference at the level of 5% (P <0.05)

 

 

 

2-3-Evaluation of color 
The color of food is one of the quality 

parameters that consumers use to accept or 

reject a food. The color of meat surface is 

one of the important visual indicators of 

meat quality. The color of meat is caused by 

the action of two factors of meat pigments 

(mainly myoglobin and hemoglobin) and the 

characteristic of light scattering. The feeling 

that is given to the viewer by watching the 

color of meat and meat products through 

nervous movements is very effective in 

deciding to buy this food product. For this 

reason, meat product marketing specialists 

reported that the names of colors do not 

correspond to the feelings it creates in 

people. Therefore, they recommended 

measuring colors with colorimeters. Today, 

in order to measure colors from the methods 

determined by the International Illumination 

CommissionCIE is used With the above 

methods, the type of color is related to the 

wavelength, and also the saturation or 

brightness of the color is measured, which is 

related to its purity, that is, a certain 

wavelength or its combination with other 

wavelengths. Color featuresCIELAB 

involved inL* (lightness/darkness),a* 

(red/green) andb* (yellow/blue) [23]. 

On the first day of the storage period, coated 

samples compared to a control sample with 

valuesL* were higher(p<0.05). During the 

storage period of 12 days in the refrigerator, 

the amountL*All samples decreased(p<0.05). 

Fish meat becomes darker during storage 

due to spoilage, which leads to a decrease in 

brightness. the amount ofL* The higher 

coated samples can be due to the effect of 

gelatin coating, which creates a clear, bright 

and smooth polymeric layer on the surface 

of the meat, which leads to more scattering 

and brightness [24]. The brightness of the 

meat depends on many factors such aspHIt 

depends on protein color change, lipid 

oxidation and microbial spoilage. Samples 

coated with high concentration of green 

walnut skin extract and chicken leg gelatin 

on the last day of the storage period have the 

highest amountL* They were(p<0.05) This 

may be due to the antibacterial and 

antioxidant property of the coating [25], 

which has increased the protective 

properties of the coating with the addition of 

both substances, i.e. walnut skin extract and 

chicken leg gelatin. 
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a*  A common index to evaluate the red 

color and therefore the quality of the meat, 

like beef, is generally the quantitya* (red) 

more indicates the freshness of the meat. But 

in relation to fish meat, quantitya*It depends 

a lot on its species [25, 26]. On the first day 

of storage, there was no significant 

difference between the coated samples and 

the control sample(p>0.05). It can be said 

that the coatings have a direct effect on the 

amounta*The fish fillet samples did not have 

any, but with the passage of time during 12 

days of storage in the refrigerator, the 

amounta*All samples decreased 

gradually(p<0.05). The red color of the meat 

has a lot to do with the presence of 

hemoglobin and myoglobin pigments in the 

meat, as a result of the decrease in the 

amounta*During the storage period, it is 

mainly due to the oxidation of these 

pigments and the creation of brown met-

myoglobin and met-hemoglobin [26]. On the 

last day of storage of all samples, especially 

the control sample with the amounta* were 

low, this indicates the intensity of oxidation 

and color change in the control sample, but 

the high valuea*In the coated samples on 

day 21, it shows that these coatings have a 

protective effect against color change 

compared to the control sample. Use 

coverGE1-H2AndGE2-H2 In addition to 

preventing moisture and gases, the 

antioxidant and antibacterial activity 

obtained from green walnut skin extract 

showed a significant difference with other 

samples. The red color during the storage 

period is attributed to the dependence 

between the oxidation of lipids and the 

oxidation of pigments. According to 

researchers, the oxidation of pigments can 

speed up the oxidation of lipids, and the free 

fatty acids produced during the oxidation of 

lipids cause the oxidation of iron atoms and 

also denature myoglobin molecules and 

affect the color of meat products [27, 28]. 

Linar
6
 et al. (2007) reported that there is a 

relationship between pigment color stability 

and the development of lipid oxidative 

processes. Therefore, it shows a high 

correlation between the accumulation of 

carbonyl compounds, by the oxidation of 

polyunsaturated fatty acids, with the process 

of myoglobin oxidation [29]. Zhang
7
 et al. 

(2016) showed that the use of oregano 

essential oil increases the shelf life of meat 

and significantly increases the indexa* and 

they explained the reason for this because of 

the reduction of myoglobin oxidation [30]. 

Amountsb* All the samples gradually 

increased over time, and the increased 

yellowness of the fillet samples could be due 

to the high levels of fat oxidation and the 

accumulation of methemoglobin and 

methemoglobin [31]. Studies have shown 

that fish meat turns yellow over time [18, 

32]. In this research, the coated samples 

compared to the control sample had a 

significant effect on the amountb* They did 

not show until the 8th day(p>0.05) But on 

the 12th day, the coated samples compared 

to the control sampleb*They had 

less(p<0.05). Therefore, it can be said that 

the created coating effectively prevents the 

yellowness of salmon meat. Linaro et al. 

(2007) showed that the coating of meat with 

essential oil of thyme and oregano is a 

parameterb*  increased in treatments 

containing extract [29]. 

 

 

                                                      
6
- Buffaloes 

7
- Zhang 
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Table2. The effect of chicken feet gelatin and green walnut husk on the color index (L*, a* and b*) of rainbow 

trout fillets over storage time at refrigerator temperature (5.0±1.0 °C) 

12 day 8 day 4 day 1 day Treatment 

52.04 ± 0.04Dc 53.69 ± 0.06Cbc 54.65 ± 0.18Bcd 56.03 ± 0.11Ab GE1-H1 

L* 

53.66 ± 0.16And 54.59 ± 0.03That 
55.30 ± 

0.13Chapter 
57.21 ± 0.23Aa GE1-H2 

50.34 ± 0.18Dd 51.25 ± 0.20This 52.72 ± 0.26Bh 55.13 ± 0.14Ade GE2-H1 

53.52 ± 0.18CDa 54.03 ± 0.03BCbc 54.90 ± 0.27Bde 55.85 ± 0.27Abc GE2-H2 

47.92 ± 0.10Of 48.79 ± 0.26Cf 50.19 ± 0.34Bf 54.01 ± 0.39Of Co 

52.83 ± 0.27CDb 53.22 ± 0.05Ccd 53.37 ± 0.93Bef 55.84 ± 0.12Abc GE1-H3 

52.26 ± 0.07Dc 52.89 ± 0.11BCd 53.13 ± 0.21Bg 55.65 ± 1.35Abcd GE2-H3 

1.83 ± 0.03Of 2.79 ± 0.02Cd 3.48 ± 0.04Bf 5.14 ± 0.12Aa GE1-H1 

a* 

3.05 ± 0.04Db 3.88 ± 0.02Cb 4.18 ± 0.02Chapter 4.49 ± 0.22Acd GE1-H2 

2.01 ± 0.01Of 2.63 ± 0.08Cde 3.72 ± 0.06Bef 4.35 ± 0.14Ad GE2-H1 

3.50 ± 0.04And 4.04 ± 0.04Cab 4.61 ± 0.10Not 4.94 ± 0.06Oops GE2-H2 

1.29 ± 0.02Df 3.07 ± 0.03Cf 3.07 ± 0.04Bg 4.61 ± 0.03And Co 

2.44 ± 0.03Dd 3.09 ± 0.04Cc 3.97 ± 0.06Bcd 4.60 ± 0.08And GE1-H3 

2.63 ± 0.03Dcd 3.16 ± 0.01Cc 3.79 ± 0.03 Bde 4.72 ± 0.07Abc GE2-H3 

1.83 ± 0.03And 17.92 ± 0.03That 16.42 ± 0.03Not 15.42 ± 0.07Ad GE1-H1 

b* 

3.05 ± 0.04Of 16.19 ± 0.03This 15.29 ± 0.02Be 15.91 ± 0.05Aa GE1-H2 

2.01 ± 0.01Db 17.66 ± 0.03Cb 
16.30 ± 

0.03Chapter 
15.55 ± 0.05Abcd GE2-H1 

3.50 ± 0.04Df 16.05 ± 0.03Cf 15.15 ± 0.02Bf 15.68 ± 0.04Ab GE2-H2 

1.29 ± 0.02Dg 18.66 ± 0.05Cg 16.80 ± 0.02Bc 15.36 ± 0.04And Co 

2.44 ± 0.03Dc 17.22 ± 0.03Cc 16.13 ± 0.03Bc 15.52 ± 0.08Acd GE1-H3 

2.63 ± 0.03Dd 17.05 ± 0.03Cd 16.03 ± 0.02 Bcd 15.56 ± 0.05Abc GE2-H3 

(GE1-H1: Coating containing 100 ppm green walnut husk and 5% Chicken feet gelatin, GE1-H2: Coating containing 1000 ppm 

green walnut husk and 5% Chicken feet gelatin, GE2-H1: Coating containing 100 ppm green walnut husk and 2.5% Chicken feet 

gelatin, GE2-H2: Coating containing 1000 ppm green walnut husk and 2.5% Chicken feet gelatin, Co : Control sample, GE1-H3: 

Coating containing 500 ppm green walnut husk and 5% Chicken feet gelatin, GE2-H3: Coating containing 500 ppm green walnut 

husk and 2.5% Chicken feet gelatin)  

The different small or capital letters indicate significant difference at the level of 5% (P <0.05) 

 

 

 

 

3-3- Texture evaluation 
The characteristics of fish texture is an 

important parameter that directly affects the 

acceptance and acceptability of protein-rich 

foods by consumers. The hardness of the 

fish muscle can be mentioned as one of the 

important tissue indicators. This index 

depends not only on intrinsic factors 

(amount and distribution of water, amount 

and distribution of lipid and collagen), but 

also on external factors (time and 

temperature), storage and processing 

conditions [33, 34]. Among the factors that 

cause changes in tissue properties, 

endogenous proteases of muscles and 

microbial proteolytic enzymes that break 

collagen connections can be mentioned [35]. 

In this evaluation, according to Table 3, 

there was no significant difference in the 

degree of hardness among the samples on 

the first day of storage(p>0.05). But with the 

passage of time, the severity of all 

treatments decreased significantly during 

storage(p<0.05). But the coated samples 

showed higher hardness than the control 
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sample(p<0.05). Probably, the coated 

samples inhibited the activity of the 

endogenous proteases of the muscles due to 

the antioxidant effect of the coating, and it 

can also be related to the reduction of the 

microbial load due to the reduction of the 

water storage capacity [36]. The coated 

samples showed a higher degree of hardness 

than the control sample on the 12th day of 

storage(p<0.05). The elastic properties of all 

samples decreased during the 12-day storage 

period. Coated samples contain 1000ppm 

Green walnut skin extract showed more 

elasticity than other treatments at the end of 

the period. Coherence, which is considered 

as a criterion for the decomposition of 

fillets, decreased significantly during the 

storage period(p<0.05). After 12 days of 

storage in the refrigerator, the coated 

samples showed more cohesion than the 

control sample(p<0.05). Among the fillets 

covered with treatments containing 1000ppm 

Walnut green peel extract had the highest 

amount of cohesion(p<0.05). The decrease in 

elasticity and integrity of salmon fillets 

during storage in the refrigerator is probably 

due to the destruction of high molecular 

weight proteins [37]. Merlo et al. (2019) 

showed that when salmon fillets were coated 

with kituran and pink pepper extract during 

28 days of storage, the lowest hardness 

reduction was reported in the coated fillets 

[38]. Yerlikaya
8
 and colleagues during the 

investigation of green tea, grape seed and 

pomegranate peel extracts to preserve the 

quality characteristics of bonito fillets(Sarda 

sarda) They showed that a firmer product 

with less adhesion was obtained with control 

groups followed by green tea extract fillets 

                                                      
8
- Yerlikaya 

[39]. [39]. Kai
9
 et al. (2020) also showed 

that the use of clove, cumin and mint 

extracts preserves the texture of sperm 

whale fillets.(Scophthalmus maximus)They 

were kept over time.  

                                                      
9
 - Right 
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Table3. The effect of chicken feet gelatin and green walnut husk on Texture of rainbow trout fillets over 

storage time at refrigerator temperature (5.0±1.0 °C) 

12 day 8 day 4 day 1 day Treatment 

7.80 ± 0.05Dd 8.75 ± 0.12Cc 10.63 ± 0.15Bc 12.20 ± 0.04Ab GE1-H1 H

a

r

d

n

e

s

s 

(

N

) 

9.40 ± 0.05And 7.06 ± 0.03That 11.81 ± 0.07Not 12.28 ± 0.04Aa GE1-H2 

7.90 ± 0.36Dd 8.81 ± 0.15Cc 10.84 ± 0.02Bc 12.12 ± 0.02Aa GE2-H1 

9.30 ± 0.15And 9.96 ± 0.10Cd 11.60 ± 0.07Not 12.35 ± 0.04Aa GE2-H2 

5.59 ± 0.06Of 7.79 ± 0.02Cb 10.16 ± 0.05Bd 12.10 ± 0.02Aa Co 

8.60 ± 0.04Dbc 9.45 ± 0.02Cb 11.24 ± 0.04Bb 12.24 ± 0.02Aac GE1-H3 

8.55 ± 0.00Dc 9.35 ± 0.16BCbc 10.63 ± 0.02Bb 12.20 ± 0.00Aa GE2-H3 

0.87 ± 0.00Of 0.93 ± 0.00Cd 0.95 ± 0.00Bb 0.93 ± 0.02Acd GE1-H1 S

p

ri

n

g

i

n

e

s

s 

(

m

m

) 

0.91 ± 0.00Ghost 0.94 ± 0.00Cb 0.97 ± 0.00Not 0.93 ± 0.00Abc GE1-H2 

0.88 ± 0.00Dde 0.94 ± 0.00Cde 0.95 ± 0.00ABeb 0.94 ± 0.00Oops GE2-H1 

0.92 ± 0.00Ghost 0.94 ± 0.00Cab 0.98 ± 0.10Not 0.93 ± 0.00Abc GE2-H2 

0.85 ± 0.00Df 0.91 ± 0.00Cd 0.96 ± 0.00Bb 0.94 ± 0.01Aa Co 

0.90 ± 0.00Dcd 0.94 ± 0.00Cbc 0.96 ± 0.00Bb 0.93 ± 0.01Abc GE1-H3 

0.90 ± 0.00Dbc 0.94 ± 0.00BCab 0.96 ± 0.00Bb 0.92 ± 0.00Abc GE2-H3 

0.38 ± 0.01And 0.40 ± 0.02Cbc 0.51 ± 0.01Bbc 0.58 ± 0.01Aa GE1-H1 C

o

h

e

s

i

v

e

n

e

s

s 

0.45 ± 0.02Of 0.46 ± 0.02That 0.57 ± 0.02Aa 0.55 ± 0.00Oops GE1-H2 

0.39 ± 0.01Db 0.41 ± 0.00Cbc 0.51 ± 0.00Babc 0.41± 0.02But GE2-H1 

0.44 ± 0.01Df 0.45 ± 0.04Cab 0.53 ± 0.06ABab 0.53 ± 0.01Aabc GE2-H2 

0.31 ± 0.02Dg 0.35 ± 0.02Cd 0.50 ± 0.00Bd 0.41 ± 0.02But Co 

0.43 ± 0.04Dc 0.44 ± 0.02Cbc 0.52 ± 0.04Babc 0.47 ± 0.02Acd GE1-H3 

0.41 ± 0.02Dd 0.43 ± 0.01Cbc 0.50 ± 0.04ABbcd 0.45 ± 0.02Ade GE2-H3 

(GE1-H1: Coating containing 100 ppm green walnut husk and 5% Chicken feet gelatin, GE1-H2: Coating containing 1000 ppm 

green walnut husk and 5% Chicken feet gelatin, GE2-H1: Coating containing 100 ppm green walnut husk and 2.5% Chicken feet 

gelatin, GE2-H2: Coating containing 1000 ppm green walnut husk and 2.5% Chicken feet gelatin, Co : Control sample, GE1-H3: 

Coating containing 500 ppm green walnut husk and 5% Chicken feet gelatin, GE2-H3: Coating containing 500 ppm green walnut 

husk and 2.5% Chicken feet gelatin)  

The different small or capital letters indicate significant difference at the level of 5% (P <0.05)

 

 

4- General conclusion 
Due to the rapid perishability of marine 

products, this research was conducted with 

the aim of investigating the coating of 

chicken leg gelatin/green walnut skin extract 

on the preservation of moisture, color 

indicators and texture of rainbow salmon 

fillets. According to the results, the gelatin 

coating/green walnut skin extract was good 

as a coating in maintaining the quality of 

fish fillets, so that this quality preservation 

was more evident with the increase in the 

concentration of pistachio green skin extract. 

Based on the obtained results, the samples 

coated with chicken leg gelatin/green walnut 

skin extract had the highest amount of 

moisture at the end of the storage period 

compared to the control sample. 

During 12 days of keeping the fillets in the 

refrigerator, the amount a*AndL*The 
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amount of all samples decreased; While the 

amount of samples showed an increase b*. 

The coatings significantly prevented the 

reduction of brightness and redness as well 

as the increase of yellowness of the fillets. 

The samples coated with high concentration 

of green walnut skin extract and chicken 

foot gelatin on the last day of the storage 

period had the highest amount of brightness, 

redness and the least yellowness. 

During the examination of the texture of the 

fillets, the results showed a decrease in 

hardness and cohesion as well as an increase 

in elasticity during 12 days of storage in the 

refrigerator. The result confirmed the 

preservation of the texture of the fillets 

coated with chicken feet gelatin/green 

walnut skin extract. Increasing the 

concentration of the extract was 

significantly effective in maintaining the 

quality. In general, this is how the coverage 

can be concludedGE2-H2، As the best 

treatment of this research, they can maintain 

the quality of fish fillets and increase the 

storage life in the refrigerator. As compared 

to the control sample, the mentioned coating 

was able to increase the shelf life of fish 

fillets in the refrigerator for 7-8 days. 
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های فیزیکی، خوصیات رنگی و بافتی ارزیابی پوشش خوراکی بر پایه ژلاتین پای مرغ/ عصاره پوست سبز گردو بر ویژگی

ماهی قزل آلا رنگین کمانی طی شرایط نگهداری در یخچال فیله  

3*صداقت ، ناصر2، سید حسین سید قوامی1نسرین افشار  

 آموخته کارشناسی ارشد علوم و صنایع غذایی، دانشکده کشاورزی، دانشگاه فردوسی مشهد، مشهد، ایران.دانش

 آموخته کارشناسی ارشد علوم و صنایع غذایی، دانشکده علوم پایه، دانشگاه آزاد اسلامی، واحد لاهیجان، ایران.دانش

 دانشکده کشاورزی، دانشگاه فردوسی مشهد، مشهد، ایران.استاد گروه بهداشت مواد غذایی و آبزیان، 

 چکیده                        مقاله اطلاعات 

 

 : مقاله های تاریخ
 

 11/1/1402: دریافت تاریخ

 23/3/1402: پذیرش تاریخ

ای ماهی طی مدت زمان نگهداری، این مطالعه با توجه به فسادپذیری بالا، کاهش کیفی و ارزش تغذیه

-هدف بررسی پوشش خوراکی بر پایه ژلاتین پای مرغ/ عصاره پوست سبز گردو بر حفظ  ویگگظی  با 

مظاهی قظزآ آلا رنگظین کمظانی طظی شظرایا نگهظداری در        های فیزیکی، خوصیات رنگی و بافتی فیله

دهی تهیه و های پوششیخچاآ انجام شد. پس از استخراج ژلاتین و عصاره پوست سبز گردو، محلوآ

هظای رنگظی   دهی شدند. خصوصیات فیزیکظی ررطوبظت ، شظاخ    وری پوششه روش غوطهها بفیله

روز نگهظداری   12ها طی   همچنین خصوصیات بافتی رسختی، کشسانی و انسجام  فیله*bو *L* ،aر

انجظام    18رنسظخه  تظ   آنالیز واریانس توسا نرم افزار مینی  ارزیابی شد. 12و  8، 4، 0ردر روزهای 

نتظای   د. درصظد انجظام شظ    95توسا آزمون توکی و در سطح اطمینظان   هاداده میانگین گردید. مقایسه

شاخ  روشظنایی   . کاهش p<0.05رهای پوشش داده شده بود نشان دهنده حف  رطوبت معنادار فیله

هظا افظزایش   در تمامی نمونه *bروز نگهداری گزارش شد. درحالیکه شاخ   12ها طی و قرمزی فیله

 . p<0.05ها بطور معناداری موثر بودند رهای رنگی فیلهها در حف  ویگگیدهی فیله . پوششp<0.05ریافت 

 . تیمارهای p<0.05ها کاهش سختی و انسجام همچنین افزایش کشسانی بافت را نشان داد رارزیابی بافت فیله

نظه شظاهد داشظتند    پوشش داده شده بطورمعناداری سختی، انسظجام بظالاتر و کشسظانی کمتظری نسظبت بظه نمو      

سب  افزایش حف  بهتظر کیفیظت    ppm 1000به  500 . افزایش غلظت عصاره پوست سبز گردو از p<0.05ر

خوراکی بر پایظه ژلاتظین پظای    گیری کرد استفاده از پوشش توان نتیجه . بطورکلی میp<0.05ها شدند رفیله

توانظد بطظور   پروری میدر صنعت آبزیبه عنوان یک عامل افزایش ماندگاری مرغ/ عصاره پوست سبز گردو 

 موثر واقع شوند.
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