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Introduction: There have been great efforts to find safe and potent natural antioxidants from various plant sources.
Due to the side effects of chemical preservatives and as a support of the idea for consumption of green natural food,
demand for studies on the antimicrobial properties of natural preservatives and essential oils on the important food borne
pathogens in vitro and in food products has been increased. Medicinal plants are complex natural mixtures which contain
compounds at quite different concentrations, and their antioxidant activities are due to many substances including some
vitamins, flavonoids, terpenoids, carotenoids, phytoestrogens, minerals, etc. Essential oils existed in some herbs or their
antioxidant components as preservative agents in food makes them to be proposed as potential substitutes of synthetic
antioxidants in food stuff. Antioxidants are also widely used as additives in fats and oils and in food processing to prevent
or delay spoilage of foods regarding to the harmful effects of synthetic preservatives on consumers’ health, there is an
increasing attention, both in food industry and authorities, to medicinal and aromatic plants as natural preservatives in
food products. White brined cheese is a kind of hard cheese which is produced from raw milk of cow, lamb and the main
characteristics of the taste are pickling and salinity. White cheese, salt water, including products that may be at the time
of manufacture or during storage by microorganisms such as Listeria. The objective of the present study was to investigate
physicochemical properties, anti-microbial and sensory properties of frankincense essential oil and shallot oil in white
brined cheese.

Material and methods: The whole treatments in this research were included: TO (control), T1 (0.5% (w/w%)
Frankincense and 0% shallots essential oil), T2 (0.6% (w/w%) Frankincense and 0% shallots essential oil), T3 (0.7%
(w/w%) Frankincense and 0% shallots essential oil), T4 (0% Frankincense and 0.05% (w/w%) shallots essential oil), T5
(0% Frankincense and 0.1% (w/w%) shallots essential oil), T6 (0% Frankincense and 0.2% (w/w%) shallots essential
oil), T7 (0.6% Frankincense and 0.1% (w/w%) shallots essential oil). In order to produce a white brine cheese, in the first
step, the raw milk was pasteurized at 72 °C for 15 seconds and cooled at 35°C, then 5 liters of milk were poured into each
of the sterile specialty dishes. Then, Listeria monocytogenes (103 cfu / ml) were then inoculated into milk samples. In the
next step frankincense essential oil concentrations (0.5%, 0.1%, 0.6%) and shallot oil concentrations (0.05%, 0.1%, 0.2%)
and mixture (0.1%+ 0.6%) were added. Then 0.02% (w/v) calcium chloride was added and after 0.5 % (w/w) of starter
culture containing lycoplastic bacteria Lactobacillus bulgaricus and Streptococcus thermophiles were added into the milk
samples and mixed. Finally, after the milk pH reached about 6.5, 0.001% (w/v) of microbial rennet was also added (Sanjiu
Mito Japan Co.) After dissolving it, sterile water was added into the milk at 35 °C and 8 minutes for milk coagulation
resting time was given. After coagulation (60 min), the cheese samples were cut into 1-2 cm slices and wrapped in a cloth
to be kept in room temperature for 6 hours under 12 kg weight plates for dewatering. Coagulants were impregnated in
20% (wi/v) salt water for 6-8 hours after cheese samples were cut while transferring to 8% salt water at 12-14 ° C for 15
days. Therefore, samples after the initial arrival time to arrive at the final arrival were kept at 4 ° C for 60 days (ISIRI

NO. 5772, 2001). The essential oils chemical composition were determined by gas chromatography equipped with mass

spectroscopy (GC/MS). GC-MS analysis of the essential oil was performed using Agilent-Technologies 6890N.
Physicochemical, microbial and sensory properties of samples immediately on days 1, 30, 60 were measured but protein
and fat on day lafter produced were measured. Total protein was determined by macro kjeldahl method with national
standard No. 1811 (Anonymous, 1383). Fat was determined by Gerber's method with national standard No. 8587. pH was
determined by a MA-Mettler pH-meter and titratable acidity (percentage of lactic acid) was determined by 0.1 normal
and phenolphthalein as identifiers using national standard No. 2852 (Anonymous, 1385). Level of moisture was
determined by national standard No. 1753 (Anonymous, 1381). Salt percentage was determined by Moher method with
national standard No. 1809 (Anonymous, 1356). To measure the number of Listeria monocytogenes, the microorganisms

were measured in Palcam Agar Surface cultivation method at 30°C for 72 hours (Khosravi and Malekan, 2004). Sensory
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analysis was performed by 10 trained panelists using a five point hedonic method with scales of one (very good), two
(good), three (average), four (bad), and five (very bad) for taste, smell, texture, and overall acceptability with national
standard No. 3442 (Anonymous, 1387). In order to design the treatments, a completely randomized design with factorial
arrangement was used. For data comparison, Duncan's test was used at 95% confidence level. Minitab 16 software was
used to analyze the statistical data.

Results and discussion: The results showed that the antimicrobial essential oils of the highest possible antimicrobial
against Listeria monocytogenes was shallots average number of bacterial treatments 0.2% essential oil shallots (T5) and
0.7% Frankincense essential oil (T3) at the end of the maintenance period cheese was 0.147 x102 cfu/ml and 0.000 cfu/ml,
respectively, when compared with other treatments maximum reduction showed (p<0.05). Sensory evaluation results
showed that the control cheeses had the highest sensory acceptability. Given that treatment with 0.2 shallot oil had the
highest germicidal effect and organoleptic properties statistically significant difference between treatment and control
samples were not mentioned. Therefore, the use of essential oils 0.2% in the formulation of white cheese shallot salt water
in order to prevent the growth of Listeria monocytogenes is recommended and the treatment was selected as the best
treatment.

Keywords: White brine cheese, Listeria monocytogenes, Frankincense, shallots, essential oil.
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Introduction: Nuts are one of the major resources of bioactive compounds such as tocopherols, tocotrienols, sterols
(Jensen and Lauridsen, 2007). Tocopherols include 8 natural homologues that all of them belongs to vitamin E group
(Chun, 2002). It is well known that vitamin E has good antioxidant activity and among its isomers, a-tocopherol and -
tocopherol have highest biological activity and free radical scavenging, respectively (Grilo et al., 2014). In recent years,
the beneficial health effects of vitamin E on some disease such as cancer and heart disorders attract researcher’s attentions
(Wagner et al., 2004).

Roasting process changes the chemical and nutritional properties of nuts, including antioxidants, vitamins, colors, and
aroma mostly through Maillard reaction (Alamprese et al., 2009; Ballistreri et al., 2009). Due to the importance of vitamin
E antioxidant activity and its heat sensitivity, the residual amounts of them after different roasting conditions were
investigated.

Materials and methods: Samples were spreaded in alominum foil and placed in forced air oven at 120 and 150 °C
and different time intervals including 0, 20, 30 and 40 min. After roasting, samples were powdered, then 0.5 g of each
sample plus 0.05 g ascorbic acid were added to 0.5 mL ethanol (90.2%) and 0.5 mL KOH and mixed in a tube (16x 125
mm). The tube was then placed in water bath for 30 min. Then, the tube were placed in ice bath for 5 min, then 3 mL
deionized water, 5 mL hexane were added to the tube and vortexed for 30 s and centrifuged for 10 min at 1000 rad/s at
ambient temperature. The extraction was done twice. Hexane layer evaporated with nitrogen then 1 mL of mobile phase
added to tube and vortexed again. Prepared samples then were injected to HPLC (Knuer- Germany).

Results and discusion: Based on the obtained results, o-tocopherol content in almond was more than y-tocopherol.
After 20 and 30 min of roasting, at 150 and 120 °C respectively, the amount of a-tocopherol slightly increased, while it
decreased with increasing roasting time. y-tocopherol content in almond at both temperatures also increased up to 20 min
roasting and decreased till the end of process. In hazelnut, at both temperatures up to 20 min and then decreased till end
of roasting process. This trend was shown for peanut tocopherols as well. With increasing in roasting time, a-tocopherol
and y-tocopherol content decreased to their initial level. It has suggested that tocopherols which attached to the other
components such as phospholipids released more conveniently under thermal treatment like roasting which leads to
increase their concentrations at initial of thermal process. In pistachio, 150 and 120 °C respectively caused to increase in
y-tocopherol content, respectively while its content decreased up to the end of roasting time (40 min). a-tocopherol content
at both temperatures increased after 20 min, then decreased gradually as time passes. Results indicated that both time and
temperature of roasting had a significant effect on a- and y-tocopherol of four nuts. Although both of temperatures in our
study significantly on increased vitamin E isomers at the start of roasting process, their contents decreased with increasing
in roasting time. Maximum amount of both isomers were detected at 120 °C after 30 min and at 150 °C after 20 min.

Keywords: Almond, Peanut, Roasting, Pistachio, Hazelnut
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Introduction: Fresh grapes (Vitis vinifera L.) show severe lesions at the post-harvest stage and during the storage
period. Decreasing the quality of grapes in the post-harvest stage limits its consumption and commercialization. Some
methods such as using bio-control agents, natural antimicrobials, physical methods, disinfectants agents ,GRAS, (ozone,
ethanol, acetic acid) have been used to control Botrytis cinerea after harvest. Encapsulation of the essential oils will
increase their ability by increasing the effectiveness of the essential oils. Currently, chitosan has been interested for
encapsulating bioactive compounds, as they are generally known to be safe and possess superior biological properties
such as biodegradability, biocompatibility and non-toxicity. The aim of this study was to encapsulate thyme essential oil
in chitosan nanogels to enhance and maintain its antifungal effect against B. cinerea in vitro and in vitro on Shahroodi
red grape.

Materials and methods: For the purpose of this study, chitosan nanogels were first prepared and the infrared
spectrum of chitosan-meric acid nanogels was measured using FT-IR430 infrared spectrophotometer at 20 ° C. The
morphology of chitosan-meric acid nanogels and encapsulated essential oil was analyzed by SEM. Release test was then
performed to determine the release rate of thyme essential oil encapsulated in chitosan-meric acid nanogels. Effect of
chitosan-meristic acid nanogels at three levels of 0, 150 and 300 pl/L, pure thyme essential oil and thyme essential oil
encapsulated in chitosan-meristic acid nanogels at three levels of 0, 75 and 150 pl / L in vitro and on the shelf life of
grape fruits was studied under modified atmospheric conditions during 72 days storage at 2 to 4 °C. During storage,
some traits such as firmness by manual penetrometer, electrical conductivity of fruit tissue, some components of fruit
skin color and soluble solids were assessed by a refrectometer.

Results and discusion: Infrared spectroscopy (FTIR) results confirmed the successful coupling between chitosan
amin groups and carboxylic acid-meristic acid groups and scanning electron microscopy image showed that the particle
size of chitosan-meric acid nanogel was than 100 nm. The Comparison of the particle size in the present study with the
previous studies on the size of chitosan-meric acid nanogels was smaller and more uniform. These differences could be
related to several reasons, transform the long chitosan chain into smaller fragments by initial sonication, the important
role of ultrasound in the reduction of the particle size and passing the nanogels through the filter. Release test showed
that the diffusion of thyme essential oil from chitosan-meric acid nanogels has a two-step process. The chitosan-meric
acid nanogels prepared in this study have hydrophilic (chitosan polymer) and hydrophilic (meristic acid fatty acid
chain) regions, which led to the gradual release of thyme essential oil due to their hydrophobic nature. The results of the
infected packaged berries confirmed that with increasing concentration of thyme essential oil, the antifungal effect was
also increased. Evaluation of the effects of essential oil and nanogels - essential oils on grape berries infected with
pathogenic spores showed the highest number of spores in control treatment (10.125 x 105 per ml) and the lowest
number in NE2 (1.375 x 10° per ml) were observed. Coating treatments of chitosan-meric acid nanogel and thyme
essential oil encapsulated in chitosan-meric acid nanogels showed better results at higher concentrations, but in the case
of essential oil, lower spores were observed. The lowest electrical conductivity and discoloration, the highest L *
component and chroma index were observed in thyme essential oil treatment with concentration of 75 pl/l. The results
showed that the lower concentrations of the essential oil in the control of botrytis cinerea was better than the pure
essential oils, whereas in the experiments on the storage of grape fruit, the treatment of thyme essential oil with a
concentration of 75 pl/l It showed the most favorable result. Based on the results of the present study, the effect of
essential oil nano-gel and essential oil alone on the shelf life after harvesting of grapes packed with polyethylene film
confirmed that the essential oil performance was better than the essential oil nanogel. The lower performance of the
essential oil nanogel than that of the essential oil alone can be due to inhibition of the essential oil diffusion through the
packaging film while, the encapsulated essential oil release slower than the essential oil alone, it is likely to have an
effect longer than expected in this study for the storage period of the grape. Considering this case and the antimicrobial
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capability of essential oil nanogel, it is necessary to investigate the effect of essential oil nanogel compared to essential
oil on longevity of grapes for a longer of storage period.

Key words: Nanoencapsulation; unti-fungal; Thyme essential oil; Botrytis cinerea; grape
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Introduction: Meat and meat products undergo chemical and microbial spoilage during production, transportation,
storage and consumption. Antimicrobial edible coatings containing natural herbal extracts and essential oil possess
various benefits and are currently used to design novel active biodegradable packaging. Natural polysaccharides are
considered as potentially good candidates to fabricate edible coatings and provide a shelf life extender. There are no
researches in the literature concerning the potential effect of Carum copticum essential oil (CCEQ) enriched Scutellaria
lateriflora seed mucilage (SLSM) based edible coatings on the quality and shelf life of lamb during refrigeration storage.
The objective of this study was therefore to investigate the inhibitory effect of CCEO loaded SLSM edible coating towards
lipid oxidation and microbial spoilage of lamb during cold storage conditions.

Materials and methods: In this study, SLSM was extracted from whole seeds using hot-water extraction. Edible
coating was prepared by dissolving 2 g of the extracted SLSM and 0.1 g of Tween 80 in 100 mL of sterilized distilled
water. The mixture was stirred and heated for 2 h. Afterwards, CCEO was added to the SLSM solution at 0, 1, 1.5, and
2%, and the obtained solution was used as an antimicrobial coating for extending the shelf-life of lamb slices. The control
and the coated lamb samples were analyzed periodically for microbiological (total viable count, psychrotrophic count,
Escherichia coli, Staphylococcus aureus and fungi), chemical (peroxide value and pH), and sensory characteristics (color,
odor and overall acceptability).

Results and discussion: SLSM extended the microbial shelf life of lamb by 3 days, whereas SLSM + 1% CCEO,
SLSM + 1.5% CCEO and SLSM + 2% CCEO resulted in a significant shelf life extension of the lamb by 6, 6, and 6 days,
respectively as compared to the control samples. The results demonstrate that the EO-rich edible coating functions as an
oxygen barrier and, in turn, limits the growth of most important and aerobic psychrotrophic bacteria, i.e. Pseudomonas
species, which are mainly responsible for the fresh lamb spoilage under aerobic conditions. The results showed that the
pH of lamb coated with SLSM and samples containing CCEO was lower than the control. The results showed that the
peroxide value in the control sample increased from 0.4 to 9.7 meq oxygen/kg during 9 days of refrigerated storage. Based
on the finding of this study, the use of CCEO-loaded coating manifestly lowered the meat lipid oxidation. The resultant
edible coating manifestly improved the shelf life of lamb through suppressing microbial spoilage and inhibiting lipid
oxidation. The coating containing 2% CCEO conferred good quality characteristics to the lamb and expanded its
refrigeration shelf life.

Keywords: Edible coating, Peroxide value, Shelf life, Mucilage.
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Introduction: In baked foods, hydrocolloids have been used for retarding staling and improving the quality of fresh
products ((Ba'rcenas et al 2003, 2004). Researchers found that all hydrocolloids are able to hold moisture loss during
crumbing of bread and reduce the rate of water loss and moisture to increase the bread crumb (Arendt, 2013). Ocimum
basilicum L., and Amygdalus scoparia., commonly known as Basil and Farsi gums, are a good source for
pharmaceutical, food and industrial applications. The aim of this study was to evaluate the effect of Ocimum Bacilicum
and Farsi gums on optimization of loaf bread production by decreasing the hardness and increasing the special volume,
porosity and extensibility values by using the response surface method.

Materials and methods: The Ocimum bacilicum seeds were first cleaned, then seeds were soaked in distilled water
to obtain a water to seed ratio of 37:1 at 40 °C and pH = 7. Separation of the hydrocolloid from the swollen seeds was
achieved by passing the seeds through an extractor equipped with a rotating plate that scraped the gum layer on the seed
surface. The extracted solution was then filtered and dried in an air forced oven at 60°C and finally the powder was
milled, sieved using a mesh 18 sifter, packed and kept at cool and dry condition (Karazhiyan et al., 2010, Mohamad
Amini et al., 2007). Farsi gum in powder were bought from Rihan gum Parsian co. The effect of Basil and Farsi seed
gum concentration (0-1%) on water activity, moisture, specific volume, hardness and extensibility of bread was
investigated. For Data Analysis used SPSS software and Duncan test, for mean comparisons.

Results and discusions: The results revealed that the water activity in bread was decreased while an enhancement
was observed in moisture, hardness and extensibility with an increase at gum concentration. Further, the specific
volume and porosity of bread were increased and then decreased by adding the gum with higher level. In order to reach
to a minimum hardness and maximum specific volume, porosity and extensibility, the concentration of Basil and Farsi
seed gum should be 0.46 and 0.35% respectively. The results of this study showed that any increase in concentration of
gum in the formulation, makes moisture content, hardness and elongation to be increased, but the activity of water
decreased. However, with the increase of Farsi gum, the amount of specific volume and porosity increased and then
decreased. In the end, it can be stated that, in order to obtain optimal conditions for bread formulation, the percentage of
basil and Farsi gum seeds should be 0.42 and 0.35% respectively.

Keywords: Optimization, Loaf bread, Basil seed gum, Farsi seed gum, Electronic microscope.
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Introduction: Black cumin is one of the most important and valuable herbal plants that are wildly found in regions
of Iran with dry weather such as Kerman, Fars, Isfahan and Yazd. Black cumin seed in traditional medicine is used as
anti- flatulence, anti-diarrhea, antipyretic, blood fat and cholesterol reducer, anti-allergic and digestive enhancers.
Essential oils are oily liquids that are obtained from different parts of the plant. Different compounds in the essential oil
of black cumin include cumin-aldehyde, gamma trypinene, paracymon and other active ingredients, which are often
terpene compounds and have numerous uses as anti-bacterial and antioxidant agents. In recent years, consumers have
become more concerned with the health issues and are looking to eat foods with higher functional characteristics, as well
as higher nutritional value. Therefore, it can be suggested that essential oil of Cumin as a natural and vegetable
preservative was used in food. Because cheese is a nutritious environment for the growth of microbes, it always has
microbial degeneration.

Materials and Methods: Identification of essential oil compound was performed by GC/MS chromatography. In
order to evaluate the effect of Black Cumin essential oil on physicochemical, microbial and sensory properties of cheese,
different percentages of Black Cumin essential oil (0, 0.05, 0.1% and 0.15%) were added to cheese. Iranian white cheese
production was done by ultrafiltration method in Arjan Fars Company. Cheese sample were analyzed at days 3, 30 and
60 of storage time. Acidity, pH, fat, protein and dry matter were measured according to National Standard No. 2852,
2852, 8785, 1811, 1753 respectively. To measure the inhibition of free radicals of DPPH, method of Rezai et al(2012)
was followed. Microbial characteristics were performed according to the standard microbial milk and dairy products
number 2406. The color analysis was performed based on Hosseini et al (2019) method. The parameters of color include
L* (lightness), a* (redness) and b* (yellowness) were measured. The sensory attributes were evaluated by 9 panelists. A
five-point hedonic scale rating (1= very bad, 2=bad, 3= neither bad nor good, 4= good, 5= very good) was carried out.
Data analyzed with SPSS: 22 software and Means were compared with Duncan multiple range test (p<0.05).

Results and Discussion: The analysis of black cumin essential oil with GC/MS chromatography showed that the main
ingredients of it were o-Thujene, p-Cymene, Linalool, Thymoquinone, Carvacrol and Longifolene. The results showed
that Changes in essential oil percentage had significant effect (p<0.05) on acidity, pH, ICso. With increasing essential oil
percentage, an increase in the level of acidity and decrease in the level of ICso and pH was observed. Changes in essential
oil percentage had no significant effect(p<0.05) on protein, fat, salt and dry matter content of cheese. The results showed
that storage period had no significant effect (p<0.05) on protein, fat and salt content. Increasing the essential oil percentage
of cheese significantly decreased the L™ index and increased the b™ index. The microbial analyses showed no microbial
contamination (coliforms, sataphylococcus aureus, mold and yeast) was found during the storage time therefore, the
essential oil of Cumin can be used as a natural preservative in cheese production. Analyses of the sensory characteristics
during storage time showed that the addition of essential oil to cheese did not have any significant effect on color and
texture but had a significant effect on taste and acceptance of cheese. In all treatments, the taste score changed significantly
with time (p <0.05). Over time, the flavour rating began to increase until the twentieth day, and then decreased to the end
of the storage time. In general, the treatment containing 0.05% Black Cumin essential oil has the highest acceptance in
sensory evaluation and since its other characteristics were standard, it was selected as the best treatment.

Keywords: Black Cumin cheese, essential oil, microbial, physicochemical, sensory.
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Introduction: The Cholesterol in our diet is a risk factor for the prevalence of cardiovascular diseases. One of the
effective ways to reduce the incidence of such diseases is to remove cholesterol, including animal fats, from our food
sources. In this research, attempts were made to investigate the effect of operational factors on reducing cholesterol in
cream by beta-cyclodextrin using RSM and to examine its physicochemical properties. The variables in this study were
beta-cyclodextrin concentration, mixing temperature and mixing time.

Materials and Methods: The 3.5% fat raw milk was pasteurized at 72°C for 16 s, and then it was cooled to 55°C.
The milk cream was separated by a separator and adjusted to 36% fat. Beta-cyclodextrin was added in 0.5, 1, 1.5%
concentration in water bath at three levels of 10, 30, 50 ° C. It was mixed at three time intervals of 5, 15, 25, min.
Cream containing beta-cyclodextrin was centrifuged to eliminate the complex formed in different periods and the beta-
cyclodextrin and cholesterol complex was isolated. Beta-cyclodextrin of 99.2% purity was purchased from Sigma-
Aldrich and all chemical agents from Merk, Germany. To measure cholesterol content in the preparation phase, hexane
and ethanolic solution of potassium hydroxide (Merk) and the standard solution of cholesterol (Merk) were used. To
determine the level of cholesterol in the samples, Lee et al. (1999) method was used after a few modifications. Firstly,
cholesterol was extracted from the specimens and the cholesterol levels in the samples were determined with a
chromatography apparatus equipped with flame ionization. The quantitative measurement of cholesterol was conducted
by comparing the peak areas with a response from the internal standard. The experiments were designed, using the
response surface method and the Box-Behnken Design (BBD), to achieve a high-efficiency process in reducing the
highest cholesterol level and determining optimum conditions. The viscosity was determined using a Brookfield
viscometer, and the over run and foam stability of the cholesterol cream samples were determined using a Graduated
cylinder.

Results and discussion: Due to the cavity in the central part of beta-cyclodextrin molecular arrangement, it can
form a stable cholesterol-insoluble complex and help to isolate it from the product. The results showed that time,
mixing temperature, and beta-cyclodextrin concentration all had a positive effect on reducing the level of cholesterol,
and the effect of independent factors was almost the same, as the time factor had the highest effect, supported in
Makoto et al. (1999). Concentration factor had the least effect on cholesterol reduction, contrary to studies by Aryafar et
al. (2007) and Yen et al. (1995). Among the interactions of the investigated factors, the highest effect was due to the
simultaneous effects of temperature and time (88.9%) and the least effect was due to the simultaneous effect of
concentration and temperature (85.5%). Findings of this study showed that the use of beta-cyclodextrin resulted in a
successful reduction of cholesterol from the product without affecting tissue properties, increasing viscosity and
volume, or reducing stability of the foam. The absorption of cholesterol by beta-cyclosporine depends on its
concentration. The mixing time and temperature also boosts the effect. After examining the effects of each independent
variable, it can be concluded that all three investigated variables have an incremental effect on the level of cholesterol in
the evaluated levels. Increasing mixing time has the highest effect on increasing cholesterol and increasing the
concentration of beta-cyclodextrin has the lowest effect on cholesterol reduction. Investigating the interaction effects of
variables also showed that the simultaneous effect of temperature and time with the proper concentration of beta-
cyclodextrin could have a significant effect on cholesterol reduction. The response surface method and Box-Behnken
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Design as statistical optimization and modeling techniques enabled the researchers to predict the optimal conditions for
maximal removal of cholesterol by beta-cyclodextrin at the decided levels. The optimal operating condition obtained by
the model for 36% fat cream contains 42.1% beta-cyclodextrin concentration, 76.75 °© C temperature and 87.83 min of
mixing time. The predicted cholesterol reduction in these conditions was 89.92%, which was very close to the
experimental value obtained in predicted optimal conditions. It indicates the accuracy and predictive power of the
intended model.

Key Words: Beta-cyclodextrin; Cholesterol; Cream; Optimization; Response Surface Method
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Introduction: Increasing the demand for purchase and use of high quality products with good health benefits has
led to a lot of efforts to increase and maintain the quality of different products. Sponge cake is one of the cereal
products that the stale and lack of dietary fiber in cake flour is one of the major problems in this product. Cake is one of
the flour mills and is intermediate in terms of calorie content of bread and biscuits. This high-consumption product has
many fans among children and adolescents. Given the fact that this group of people is in the age of growth and healthy
and nutritious nutrition will play a significant role in their health, the enrichment of all kinds of cakes is among the most
important issues. Since the predominant promise is low-value and even unattractive and with high calories, it only
causes obesity and cardiovascular disease. Recently, the use of fruit and vegetable waste has become widespread to
reduce environmental pollution. Considering that these lesions are important sources of polyphenols. Industrial and
agricultural residues are sources of natural antioxidants and food fibers. The functional properties of some skin
components, such as pectin, flavonoids, carotenoids, lemonies, and poly-methoxyflavones, should be taken into
account. Nowadays, cake producers have a major problem with lipid oxidation, which limits the shelf life of their
products. Bakery products such as cakes, especially those with high fat content, tend to become corrosive after
prolonged storage due to unsaturated fatty acids. Special attention has been paid to the use of natural antioxidants to
minimize the use of synthetic additives. In recent years, the growing trend of bakeries with nutritional value such as rich
fiber has been observed. In order to increase fiber content in cake and muffins, several raw materials such as bran, outer
layers of grains have been used.

Materials and methods: Pomegranate was purchased freshly from the market, then the seeds were separated, then
the samples were dewatered and the cores were dried at 30 ° C for 2 days. The pomegranate cores were dried after
milling and after passing the sieve with the mesh 35 was used. The dough was prepared and the pomegranate and
xanthan gum flour was added to the dough. The prepared dough was poured into the mold, then the molds were bake for
30 minutes in an oven at 175 ° C. Cakes were then stored after leaving the oven and cooled in polyethylene packages at
room temperature until further tests were performed. An image processing method was used to check the porosity and
color of the crust and crumb of enriched cakes. For this purpose, the imaging was carried out in a special box with a
uniform white light at all directions and from a fixed distance with the Canon Power Shot P500 Canon Camera. Pictures
are saved in JPG format. To get the same levels from each image, Adobe Photoshop CS4 (Photoshop CS6) was
designed with 457 x 504 pixels for the brain and skin. To colorize the samples, the RGB color space was converted by
Image J software to * L,*a, and *b. In this research, the effect of replacing wheat flour with pomegranate powder (0-
50%) and xanthan gum (0 to 0.3%) on the physico-chemical (Moisture, pH, ash, porosity, volume index, fiber and
protein), qualitative (Density, stiffness, weight loss, symmetry, volume, color and durability) and sensory properties of
cake were evaluated using the response surface method in the form of a composite design.

Results and discussion: The results of this study showed that increasing the replacement of pomegranate powder
has a positive and significant effect on fiber content, protein and weight loss and negative effect on density properties,
texture stiffness, symmetry, volume index, color indices, the overall acceptance and flavor of the samples. Also,
increase in the percentage of xanthan gum has a positive and significant effect on density, texture stiffness, volume,
porosity, and volume index and weight loss of samples. In general, the evaluation of all characteristics showed that the
cake sample containing 0.1% gum and 22.22% pomegranate powder had the best quality. On the other hand, comparing
the optimal sample and the control indicates that the replacement of pomegranate powder has increased the phenolic
compounds and reduced peroxide value.

Key Words: Pomegranate seed, Functional, Dietary fiber

1, 3 and 4. Former MSc Student, Assistant Professor and Associate Professor, Department of Food Science and
Technology, Agricultural Sciences and Natural Resources University of Khuzestan

2. Department of Agricultural Engineering and Technology, Payame Noor University (PNU), Iran

(*Corresponding author: Nasehi.b@pnum.ac.ir)


mailto:Nasehi.b@pnum.ac.ir)

ol e aiboo g pale Shadrgly 4yl
453-464 . 1399 b - sg0 & o lanis 16 al

Iranian Food Science and Technology . @ .
Research Journal "s,”

Vol. 16, No. 4, Oct- Nov 2020, p. 453-464 A

d‘ih}j'%_wl’ Jke
‘;;J.:..:"’.; J.;j‘,; Jé uS‘,.;‘ @JJ‘.& _"S‘J‘,"- G)B dh.bJLz r‘.ﬁ‘ 3‘ ééu;.u‘ b&‘ wjﬁ
Jbg?Jl.; Lod gul B

o0l gl b =0l 50k gola =1l g Lo e —T0LSLE ;o)

1398/02/09 5 > ju

1398/07/02 : 5 s s
sS>

Gl (sluis a5l eede oSl She Wy oKl i 5l 2, e Flammulina velutipes (Enoki) (Sel as)b - STy z,6

b S Lolyen (Sol B al p sedguld (Sady My (Sl (qwpp Baa b (tag nl Al (3o a9yl g (Sleys oad Sl ol
515 0040 + 5135 ol H40 §) ISitto (st 53y 52 035 Lsmd0geo Pl g5 Lyt 5 4t Sl B 66 315 Ll poslue L) 25,5 ISUE yasS sS
B Sade U_Lol Sldie; ool L')l}:._cdq b g 0ys alizee IS 9> & )8 Bdogue plal s )3 plodl Sal %1 + & %1+ pAS g %18 + oyl
CLlE g oxmdpab 95 g doo chald 5 )8 o) clale Jold fysS gl Jtue sloyito 8) 8 oolitl 3050 (K3l 9 (o> sloises]
i Joel (g 9 39 Stodyad o Jadgh Sbys )by oS ob Glis (Sojelssy (ygejl 48,5 B bl 3550 (glaillus wlislejl 3 55 eesS S )
S ool (sladiges 4 bgrpe a5 oo slital o 51aS g (st & g2 (] 51 (S omr slagygoil didgs jglis o o MalS i g iy (gl Il
izxen (P<0.05) 92 5130y (S jlyiae (5 )ldisine soba SOl (Sandys (IS Sipdy pegasa g basls e )3 (p<0.05) 59, ¢, %10 4
DB wb p by 4 0 L Gaios pl slaaidl b o e Gy I3 carge H0/05 a1 bl a4 sS85y (959
b S5y 9 (el ~(Shss @B Sl edlael s a1 Al oy (BaiSSpas g 2Vl Gipd Jeeily Sl g bl JSS a4 (S
..\M:Lvao L;‘Jl} uo)l}c 2818 9039 ..\m.)y.:l)s L)D‘? d‘)l.) um}f)f

leorBg b Gla Shy ciiedguld (Sndsi (agS )5S (Sl ) 155 sl

2 B ©ygot cogllas pab 5 jlae (il Js 4 g6 0).(2017
b ol Sl MWy 2980 Spae (Jnl g (uli (o slygaS
ol 048 455 5588 55 sl Jlo 3 5 (gebe 4 90> 5
Geet) cosl Jlo > o5 cponko 24 930 )3 (05 b e )
(al., 2015
o5 SIS b o g W8 Guih pae Jo 4 (Sl g6
Jio 98 dizel ol 5 YU (B9 b @) ol A3l
BL (slagsalizg 290 dlabls Cogits & oo & 0392 035,] 9 254
slas)lon g odne w35 5l xSl 4 B )6 nl )3 39290 B2
Sl e 9Mogns s oty (ol (el Sl (S8 (aione o (A0S
8 5 gt pgsibes ol c o ol (Sl sl (S5l

(Email: Saberian@acecr.ac.ir
DOI: 10.22067/ifstrj.v16i4.80377

s i)

doddo
Culinary-medicinal ) s,y - Sl  lag)
w8 Nt olag )6 5l s o] iy i 3o, (MUShrooms
309 09 Shed cabl ( gloyy g (ag)h Jij)l b oled e il
el 4 e bl ol ) el dle b
b oodimddgy «obdis o ogySaetd s bl lb pwrs
dged o)L;‘sI ) JS)A.AAA—[; odalS ‘L?NI P b..\i.ifg}f)w
pU L (Enoki) (Sgl o9, = STye> z,58 (Rathee et al., 2012)
gl 4 slaie velutipes  le
iy 58 ooy g 034 Agaricales 4wl 4 Tricholomataceae
Royes et al., ) 1o o olais] 364 Jhs Wy oKl s

Flammulina

03ty «ixkeo slogyB (69 G sing3y 09,5 (ole la (sl -1
S35y ol 2Ll «alo (5lsiSisn
5 ke ouSimgly (olie (slaiogl (hmgy 058 (ale la slasl -2
S92y Slelyd (ISl sl (i dlge (550


mailto:Saberian@acecr.ac.ir

1399 T - ye0 o ylocis 16wl c ) lié @boo g pale slosipgs 4 pis 454

s Do Jpaze (5 sy owesS)sS b ) b
bS8

L 9, 9 o9

S @ My

M3 gy 3 Sl (SISl @) proge plil 2y
i) (Rezaeian and Pourianfar, 2016) 3,5 ploul onis 3,135
o3lizl L (Mycelia BVBD) 4622 FV/ (¢ o 3155 Lalls poslusa
dsS ) piS Wl 5 yglsl 5 asey MEA sols S Lagoes |
ol ans (5 9 Sal 559 112 U olyers paiS il oS S (gol>
Oolie S g gV g8 .08 e Sl pm i (sl
(1) 8 (h18) paS yogew (H40) pus5 oI5 (40) o)) S5
Loyl ys gy cutS yiaw (559 WD 03l 4 il £ g (1) Ky
lod 13 pj )3 4 CudS jlew (9 poslese (odng) A5
3 o H70- 65 cogby 95 4 5l (g o1, lo 4> 23-25
36 Ll (gl (Jame Lulyd ¢ Sl )8 posuse I aaanS (05
5800 )95 31,5 s a3 10 =8 Lod :cdly pois 565 cpy (ol
lag,6.CO2 4000-3000 ppm «H70-65 c.ygbs, ¢ u's) 1000
1 W g ool el Jgl (B 1 Gaiod cpl sl e 290
4 ol Ay slag)lB g Ol lawgie ojlul L olag) 8
258 )5 5148 ealawl 3yge 3850 Cpl 3 03l MolS” ¢ jgu0

SPELE A 90,9 and

OSbyle > (Sl @) ojb (mrogee pluil coygr ang pslaiody
I3 Ay s glp 2pd Sen M B ab 35 LS j5bay
g ogs polisS L 08 0,8 loj o Lol wis eolatwl Sbglses
SxSsl 3 oy b 35 1B g olen olSiws Jog o gab
g

ML g 130,90 Sy Al em¥ 90,8 (5jlwaine

Ml g 510y (Shdei g5 93 12 3 (g 90,8 Cull LS
S WL e 1555) Sojm ad WS el
loyto g (e 1555) Syt wtes WML 5 (o 1 559)
(o> 1535 H10 5 715 B) (S5l g6 clale Jolis (9051 Jituwo
5 01075 0/05) (! ¢yl nS) ()l 0838yl oo ke
(1 i) ob JSis ol 1y Jgo 8 (Bl 052 (sne | 5359 O/

@ a5l om SS9 @B AL Ll 0y (Saedys sladiges
o 9 M ojygml 5,5l a3 90 clad > andy 1 cne
B (3 Sty calio slad) oL, Sl a > T (glod 1> b dpuw
(1393 gl 5 Slate) 15 (510855 (sm slagygojl plol o

N Q355 Cgllae (hjg 9 88 43) p pimen (Soil )6
(Tang et al., 2016) ol yge

bzl | odlitl o)l slag)B omb BNl 4 a2 b
il cage Sl Clix Sande o B a9y S
ke Ll g ol wedguld (S S lyiedr 9y @) By
Slyoe Saedy g9 cnl gw Jlbles el 8 1) o 2l
gaw 1 &8 293 3L 3 3290 G Sandy lp (oo (K>
F BB iodgulyd (Sadyi and > 8098 » (sl ) cdl
2 wollas (gyals bl ogMe b a0 odliinl aub s,
g Sbpss (Sl GloShy sy e 4 (Sudy
Marting ) 35 048’8 uae oM gdow a5 Cogo ¢ Sleddlis
(et al., 2016

Jbe 3 .l gadae pl dy dngs jI Sl Lo o il laass
pe bylseo Sl Jols syie Sandg W5 gy » oo 2010
85 Cygo SUd g 4l olac g dpgpe puanleg Lo
b Sl b 5l eols b Sos aiss o (Lin et al., 2010)
SppangS Ol b o (3,5 bglske g BaChu g5 1 oni g5l
Hou et al., ) a8 aug |y (clie Sy o Akl o Ol g
olyod & U5Son il odlgls 5l 2B 31 s suios S 4> .(2008
Sy 9 5 )3 pwyp )9 (Sedy and lp e ple
On 2 ek e b glo olhen 4 STS )6 I Jol
(Zhang et al., 2014) 591 cowdt Shudy SIS Cus

M9 slp @930 Jlemr GBI Gael 4 U ecnl 3929 L
Oeed 9 b gaw 3 (29)b ~ (St sl al p Sady
My 4 Slopg arg xSl ) ol 0ad plgl Lo 9S>
P Sbg g9 nl G5B Gl W g dedguld sl Sandys
S sabs dly cpl o cwd aas Slpl Jlel Llie aw
Py Saedg Jedil (HBLS b L) ogee S5 (ol iedgulyd
Ol g e & tSB by g Shopd 055 eds dypeigll
i 5159552 gl 0329 ool Sl 0diS B pae gl aplix slml
Sileehs ) » 9o Sllllas 3l syl 13 05 (59w
lals p (e cutS oyl » (g 9 S Sl B
» {Rezaeian and Pourianfar, 2016) cul s plosl (,5liS
S DB b p Sdy Mg lp adsl dlge g (8 b o
Ol gy Ban b aslllas ol 1 L HLad ) (0 ddyo b O jge0 &
@9 7 (Shed DB (Broge il b p Wedguld Sunds My
=0/05) ()l 0238 by gono b 3 (ol 3 %10-5) S
Oigy nl el 4B S bl by (e /359 O/
Losindpab (obj)l wiomed 5 (o «(SJ9l5) o S hg (inen

1 Fruiting body



455 . o - Shyes g5 b0l pll 51 edlsl ol a2

001 clale aw ) osliznl b Jd Jolpo o bl Sade )
04U d)l.b)> ‘%3 uo9l> L)wn;);@&&)%O/OSgO/O:S
dulie y90 g a5 jl o diges g 13 oS (g 2lS 8 55 ]

i8S )18

Calises odidd pab dw jl ( Sdubsl 2 al Y ge,d I s

e dgup can W OML clale ) 35 lgtl slboges g Coms cgod
Dgd Ol s a5l el pgiee U b edlatel g8 wabs
e 3 35 (b e SO 5l ged b @b Sy

S P T Gy (gmge 3 il diae gl L puiie (ABlg g o (5,505 20le -1 Jgaa

Jio (5 it
(/) doo cdilé (/) g0 cllé Jlowi o5
0/05 5 11
0/075 5 12
0/1 5 13
0/05 7/5 21
0/075 7/5 22
01 7/5 23
0/05 10 31
0/075 10 32
01 10 33

9 Slete) K8)S 18 oLl ay90 idg Jle g Cgd il s
(1393« ole

Losly (g ol Juloxi g 4y 3205

ol by Al gV sed il die gseil
sl (B0l MlS )b arly 2 oSl Sliylofl ¢ s (sl S
goo 5 (o2 1535 W10 5 TS 5) )6 clale (2 sl
obly 4o . s plosl (e /559 %OIL 4 0/075 0/05)
e 5 sl 495 (a5 53 ANOVA)
SPSS 10 158l 5l sslizl 1y g b (shiaboiin gaj] (bl
Sk Sl g )l o) sla by dulie ol g0
Nl 5l oozl b 5 o s -TeSE pubul U opSilen dulia
bl byl Sibe duglio cdyky plool SPSS 19
PSS b B g Sady S5 ol g eamdl
S3ley 5l oolazal b g oSSl (claebain ygojl ol ¢loj S
« iy ol SPSS 19

Sl g8 (B0 pluil wdgi
S b ) paduns (aingy by oS Wob ol clalde
215 3l a9 lie s gy o S g gliel ol
ooty (oo bl s JET 51 g 39,20 (o o (ol 5.7

SUPP) S 5 L9515 om) iy S
(awmigs

1155) )8 dilisee clackale » S5l g)Bsaby 59,5
(o> 1 559 WOIL 4 0/075 0/05) zouo g (o> / 559 %10 4
LVDV-II Pro,) isp spaeby LB josSuss Loy
LV Jsigwl jl eslizal b (Brookfield Engineering Inc., USA
FogSmng wlgzul JBIS diges y 3l il Juo 29 dgas A (¢ S0 ls]
465 loj ol o a5 200 92y (S £ g b a5y
1°C (clod  ord ans slaJolxe by L3y .05 (o5, aebiy
(Hosseini et al., 2016) & o)y

Ny gad L (gl

(A60-1005-654 45/0 Jse) d il 0Kt Lawgi yg05 ]
b spis) L (laysish gy Sy (adls o] 5 &8 0 plox]
e (ol 15333) D% 5 ((S3mm Jis3of) 8% (S /i
sl B ) Shedl Gy car buasls ol s
(Saberian et al., 2014) 515 o3l guwY ga,d

e (2l
ohigel Uil 12 51 (g e sl Sy b5 sl
(SBd s (K (oo ey Jols s (gl a3l 0 eolatnl onyd
s gty Sign (g3l Cgle 3 IS Sy g ) Clale ol
(iRl s (Jgib Sy Joleo oty &S (594 3 2.)



1399 o1 - o oot I6 Al el I o 5 ple slecbnsy 4525 456

S Gleby g 8L SRl (g5l (b S Jlesl b o2
S 13,5 sanlie jo oyl 6xle Sb 3l piSE @l)d Lol cély
Blogeo bodd Hlul S coyd sladigel don Jby L,

g (IS Jdyn g5 5l iS5 oyl

Sy o SS9 oy

(oo 5 @8 ) ISt 1) sl Jposd slia!
A gorg g8 92 2 Ul by B - pus Sluogad )
Joyg g5 Sy sl |y oseil nl @l 2 Jgie b s))
bug 7,6 st 3y50 clale Lbd 5l 905l mls amd o oylis
W29 alio Jhoygs 9 )bl g9 (Saedsi g9 92 2 sl )LL)
Sl b gyl clale 2 Joso gillas ol oaits &)l i)y
bgiyo mab el 0yt o8 GligS & cadlh el (5044 390 )
Cn S 5 (21212 O/1 jlal (pSolen L) 8 %5 (gl slosiges
el 0k 1) @8 10 (sl slo wigs & bgypo oabs slitel
D¢ pab ol wle 35 IS 5l asli ls .og (1/58+ 0/08
clale 13l cov b yasls plo (IS ik yasli g eab 5l e &

2 (0=0.05) ()b ixe b gowo clale )8 clale G
545 Ol g B U clad oS e ety s claasls
Sl JolS (giluyglis corge gowo N0/05 clale daylys oyl p
&owo N0/05 clale ( ooladl abyo 4 v 5l Loguasee i 7,8
A Ol gam slayaesl (gl sl gl

SPoyg S Sande S5y 3 |y b e Lol ool )l 4z 51
SNy gpasls bl (p= 0.05) woly jasis Sl )6

J;.\...; CJL @‘54.3)'9) 14u_|o 2 &S LS sdalie S5, L;lo%é dl“’;')-.*:i
b b SMST ST 5 ) s 5 Sl b @b slog )6 50

i SRR - TR T :

g (S W) 9 S9lS o
sloisdy Gy (Siidsy slapgl plnl & bl )
Gl 53 Uas ooyl 5 iy @lyd dgng e 4) 350 (S Hh L
iy 1 plosl Jlseysy (slaSays (sl s 9ol el (olSed
S Loy g9 515 150055 ailiio Jla0)sy (sla Sandei aen b >
O 3 o g Ml meles 25 0 jlo 8L ol sl e o9
Gillae) 13l (Lt 598 511, Smodlpacd b oy b odigd 38, ol >
O 8l (LS 693158« €5 GRIPIL 9 (B 92 sla S
ol (caglio slopd i b (JoSgacie (sloaSed sz I (o5U walus
Singh ) wims oo (L5 Canglie « S8 Sy (slagps ply &
oS ol )] 50 SewMacs Hls, Liie (and Heldman, 2009)
5 ) Sbyesh ileby) cage ol aB S e by S
B O %0 ke & d5d e (i e S gl ]
) slayerk & chans (S35 Jlite SIS LSS Carge
IS 3llae L(McClements, 2004) 354 g0 )b (0 &5 oo )US
G5 5L 1 g 1550 ek i gyl (33 111 s jlos a2
bl g o Seodhacd) b (Shy cul 29 Jlw 8 2 sl 4l
S Ly 2l Sady 3 ogllas (Shg Slgoe (9 pabed G
s 530 J5 o i o IS5 L) 5 Jlael g iz
515 sl b IS9) G5 Jlosl Sl e 9 it 15l ol 5
oS e (gl 45 NS o i g, cllo g S o ligy ialS
Moi die; 40 Ao 5iST dgrge OleMbl wluly .l Olis
26 & QOL7) (ks g Slante ol 005 plowl B Sands
W3)8 oo (ypt S Capd giloglialy p ]y LS g o)lb oo
s ioy & K6 edalie l:a[j Ll Cand polie ol o
O Ly ad (Jjaud cdl o obul cage geo 93 o Jolnel



A57 .. sas - STes g op )k plad 31 edlisul (ISl ousy s

chls i 48,8 (0% 5 8% L) L ysls oSy ) &S a susy
39y (p<0.05) ()5 sime cugles

35 -
: o1l
R ) By w12
X A . San "
19 A A ]
— 25 T - A
2 . - X 21
(%] - >K >K X
= A o x XX o @
:’ 2 ] - .- - >K ‘ *A A
g o4 xta .?‘K‘.‘:idw 23
c - .
25 .”-.. +31
= ”SK M
% 1 X X ++ 4 ""ama==a i -"'*----F- -32
++
® 40 X 4 POt TV %‘; .

1 ’.M “x ;*t (¥ G DOONRNK
% 05
R

0 - , . | | |

0 50 100 150 200 250
(Shear rate (1/5 iy sy

SHNEI 150,50 S Sadgh )3 oy C s Jillie 43 (b 2 (T Ol 2SS
(09 amlyo 1 Joan 4 (33 5 11) lajloss 590 3 clomudgs (sl (3L oo pusie (%0/1 4 0/075 D/05) gowo 5 (610 5 7/5 5) ¢ )5 clale)

200
180 5
", 160 =+
X
" 11

X140 7'y :

3 ) m12
I? 120 : =3 A 13
8 10 X" -

8 100 %21
2 X4
S w *X _ X 22
— A
%) X+
g 60 o+ A °2
T 0x—;( . _. +31

4
SR %
20 $xx 33
v ¥x % i
) XK SHNK Hatxixxxxixiﬁ%ig
0
(1/3)(Shear rate) 33 g

S E8 )10)9 G el 3 (o S pw Jilis 3 (59,31,5 Ol ks -3 USG
(g5 asnlpe 1 Jgao & (B35 11) ajloss 590 55 Slnedgs (sl (Al o puiie (%0/1 4 0/075 D/05) oo 5 (010 5 7/5 5) ¢ )5 clale)



1399 (i =y o Lo 16wl ol (218 @alio 5 pale Gleiidg’s 4 pas 458

&g S Glie b 4 (ygb 39 Lo 5 (60,5 /]
Ol 5 33 551 Wigad 4y bgype (635 9 55058 Bliwe c55S)
Col 0 (S5 syl Doy Corge rows 5 gy8 Mo yd 158l

i (% 0/1 4 0/075 0/05) gowo g (410 o 7/5 5) ,8 clale) Sl 8,15 0)51 Fadph (owed S5 liol (pSilo dunglilo — 2 Joun

wlbgy yadls e clale 5 Sl 2,6 asyd Giliel b

o 3 oo sillas o (gpsboy 35 I (al3él (L¥) Ladises
B g doo clale (il b dge 4 dbgye (olidy) adls
5 308 [ s3m (ALl 93 3550 50 gy ol 29 (B3 9571 4i5a)

(b 00
S pipdy okl plos SR e K 5 b () pechld (%) g8 cdilé Sl

2272 2/362 2145 2/362 2/18a 2/182 2/272 0/05 5 11
2/182 2272 2077 2/232 2/18a 2/09a 2/09a 0/075 5 12
2/362 2/272 2145 2/272 2/362 2/362 2272 0/1 5 13
2140 2272 2/5 2142 2/232 20272 2/09= 0/05 715 21
1/95: 2272 2/59 2/142 2/362 2/272 1/91 0/075 7/5 22
2/0020 28 2/54 2/09a 2/59a 2/09a 1/95z0 0/1 715 23
1/86® 2/182 227 1/952 2/542 1/95a 1/59» 0/05 10 31
1/85p 2/42 2/45 2/052 2/52 1/85a 1/650 0/075 10 32
1/6° 2/62 22 2/002 2/42 1/8a 1/5b 0/1 10 33

A3l e asls o )3 (P<0.05) jls ime coglis dgmg 0aimd (L5 (ygiw b, Coglite SovgS by i

e

b* a* L* (%) goo clile () g 6 clalé o
-2/66 +0/062  -0/85+0/05¢  22/86+ 0/08' 0/05 5 11
-2/62 +0/042  -0/98 +0/05¢  34/23 +0/09" 0/075 5 12
-2/61 +0/052  -1/04 +0/04¢  24/57 +0/039 0/1 5 13
-1/12 +0/01¢  -1/70 +0/02>  29/85+ 0/08 0/05 715 21
-1/43 +0/03>  -1/58 +0/05¢  29/23 + 0/11f 0/075 715 22
-1/08 +0/08¢  -1/70 + 0/04>  30/13 +0/08¢ 0/1 715 23
-/62 +0/01¢  -1/99 +0/04=  31/58 +0/08¢ 0/05 10 31
-0/51+0/01e  -2/03 +0/042  32/24 +0/08" 0/075 10 32
-0/44 +0/04e  -2/07 +0/022  32/58 +0/10 2 0/1 10 33

A3l (S5 pasls o 50 (0<.0.05) o sxe cglis dg3g oximd LS iy 5 glite SogS By it

M3l g ,150,9: (S Fumigi owr (S8 st L Ay o

SolEl

& Caws Py Ol gals) Sl Sauds & u.)l}u] 5!

S4bg il 3 Ygene g Cudl (295 BB cunlie > 55 (o)
L bk Seeil )y 39 55 (Hhgebgll Judil) (olmogee jhcdl

Gl nds (0% 5 a% L*) (S, cbasls i ) a3]

&S U;l}:j )l Lol Ldgr éma 9 C)lﬁ ):\JL clale d9l> )Ib )9
Iniges iy oo J 5 gt oS 6 fosine oty lag] S o
U5 clale (2 Joso sollas) cuilss (g > sime ciglis Lol ) ylas
A Ol koo %0/05 4 2 )5



459 L Lo - STes g om )k pladt 31 edlisul (ISl ousy s

QLI Mo 3590 55 5l30)02 (Snbeh clyguiS ploo b ol )5 (L3
Sl adllla ) gl Lo el 0393 (i 13) oles oIS G pme
@ ob; e adlbe ol Lislejl )90 UL, &S 3g ol )
0AiS Bpuns ABD g Al & Lo o & WS Hloyey (Siude
bul Gaedy )3 g & (ol (o sl Shg 4 s Sy

SalS gai yl0y5 (bl (51 ) el (I 1 5335 0 S o

ol dwlie )31y (Sl )8 Jbo)s 5 bl Sands ol b
O3 5ol & Sy silae 14 JS3) 03 13 b5 2
Serg b sl dod )3 (Sdudisl 09,5 93y (61 sixe iglds oS dgy
15 ol ey beyg g9 4 Cumd Bl Sandy g cudb
(p=0.05)
&5y 2 Slalesl ol lojon g 0y sl 1 (SN Ay
aliie s’ 3 o8 Wb SBl (58 iy ool b 2 b g 0y

(&owo %0/05 ¢ z,B%5 cds 13) o o> Clwogad p SS9l 7,8 Fumiyi (0,9 9 Ib) O3 0501 Wl —4 Jgu

o OR ©l,b chlé Pl GBd e <, g b sloss
3/752 3/62 3/62 4a 3/92 3/82 (o) 1
1/2b 1/50 1/5b 1/40 1/ 1/5 (y12,92) 2

Al g (g a3l "j P (P<0.05) )y ixo ciglis dgng adimd i gty > Cglite Ko g8 byt

— 100
1 APwar

=
}—— 80

(&owo %0/05 g z,8 %5 clalé 15) Soil g8 I 9,415 891 s Tyl -4 JSWS
sl Sglite lyd 05101 Lo

(&owo %0/05 5 7,65 gl cilé ) (Soil gy ,I3dy Famdyh & Ghpdy 9 w2b cg7 52 oABIEaL 3l 5 g

N s b
372 3/7a
1/9b 1/9b
2/2v 2/1v

¥ (os> wab) jlows
3/32 o4
2/1° cuw
2/2° 2yl

Al o (> a3l o] )3 (P<0.05) ls sme glis 3939 0aimd Ui (ygitas o 40 Coglisie oS gyt

aw ) (Sl gl )bl Saudg 1 o)h dgng ((Shdy S )
IS sl god ads = sl sl ogee 9 s cgad)) il
Doy g b e sl pasls 5 0 giluoslel (92 5 (b (590

i (6] Canlin S5 ) g bR b ]
by Lol wils glode s 350 Cunl (Sao )18 pabo 4> 51
Ol Y gz Gpas ay blos oyl lold gladss o Soybs ol



1399 o - e oot 16 Alr colf il s 5 pole sleedingsy 525 460

b S5, H0/05 (gl wigai 5 (S5, 43E) sl 505 5 252 Oy god b DJgir Gille 23S 8 sl 250 IS
Sas el Gaswis bl cols (< 0.05) Shpds o e S S5 lhae cusly o> pab 93 4 s (p< 0.05) (g ynd
ol oas 03l inles 6 S5 55 Wndiges s guns S CmesS 598 3,5 S5y 3l ookl b Saude gawY geyd 905l
35 -
a a
3 b
2.5 -
)
-
\;3 15 A
1 -
0.5 -
O T T
Control 0.01 0.03 0.05
(%) 5 cdate

(&owo %0/05 5 g )5U5 Sochilé ,3) Soil g5 415 Ll Simdsl S5y Lopds 51 cwosS 4o S, cilliseo sl clilé 3l -5 JKS

O/01 o gols Comly &1 G 51 Gl ) (rmogS po5 (b S5y lideo glo Clile (g9ls (Sl )6 0y (Fuawuin -6 UK
ol N 0105 xoo clale 5 U5 Ly iges )18 clalés (kb o cpuogS 95 S5, %0/05 4 0/03

Behbahani and) 5,5 I8 wyp 390 (e glaasli &b Jod ) @l ols Saube S ol cuas b gl
b ks o151 (b b ol wib) 3 (g5leyglis (Abbasi, 2017 ol Wogee b b = yd 1556 5 S wile - lalS

Sad 5 gy Jaig 3)b bled 0SB pns a5 Cowl Cuenl 9 0l (iloyslid o Sl jld, JuBjl alise a8 sl jasls



461 .. o - SThes glE a sk lal 3l eolistul (ol (oawy

S 5 oS

S DBl Gardy & g ol 5l (S G ol @l
s Ml oS Spae B)b I qlio (opdy Jewily ()b
Sy bolyen (Sl Jed Jl) 29> = Shp @8 Sl eslinl
A5 g (phmSIitl (oS 5 Sy plyisa) negSysS b
WS g e Byl 23,5 oo o g siodgul b glie S 4y Sy
Sl godd pab b Logass C819iSy 5 Blae &0t )6 L
Loodgulyd JSaudigh mio Mg 55 (8 o8 510438l Jauazes oy
ol pead S5 GlSy 4 gl cwl pi el (Sl g
slagids SIL Sady cpl & Glodes Ogldi (Y g3
odlaul 0940 o);‘JLM;f )I lmoT 2 dS))I)L 3 dg>g90 @.I) leo%a
g g uil oo oge 0)5luiS by )8 5l eolil )l (39500
Cod G (F9B yoo iy wgpe 0luiS 5 B b
a1l anbls 2959 guly b Sdnbel b Saubes ol eddbples
lagby iin Cwlle 5 WG Wl e 58 4 el
Sy Mg cnlpll ey als (9958 4 IS bael by
g Il y0 4y (g)e 5 oladl i I Syl )6

S g g

0955 5 3l w95y lulp pBEbke Jl coles b )b
» e slag) oygld cunj g B sla g Bl hag
Y gasms gl ISl (g Ol b Syie (iagh ol B
P b e ) 5 (Sl g S @)l 4l Ledgulp
5 plogl1398 Jlu b

st 9 Wbl 03,55 Cgua) (Sebyi 3 39290 )5 g S Bpue )
& b gl adllae cpl sl oad ouiSTy, OT P cSles
ol by » (b b ooyn B ) gl Gl (gileyglid
1S o ] 05 b e o Celi LS Ll ) 5,
b b 6 (Esteve et al., 2005) >l i oyl p oo 5l
4 alse lidss p» GBS G pns Codlw p giw LS,
2 ek b cuwe 3 Sles (B)b gl bdwy L]
(dlas 5 Sbywrs (sl sl (o Shs) b Mo
(Martins et al., 2016;1396 « |, (Sen § b plo) Coul osd 20l
O3St oy iUl ey b Slgion (1095 )98 (el )
e JSooly osimd plyes ool 5o 2 3920 S5 098 S
ol ke Gl oliT sl ISl 0,8 Cgle 31y ore B 5 48
wloi S5l oot g el laclon Sl Wlge Jos
Candts ol & dog b g olul ol p (1396 ¢ Ko 5 aies)
Al pogMe omesSyeS 4S5, W0/05 (ogls Sandes ool
ol yolal sy (BuiSuas oS 1 Gopdy cpsiiy
Wl )Y g MSu e (Shde 4 3 1) ool Lisu M gl
b Gl Gady bl ORI cege Sl
ol 350 31 6l 4B 43 d g5 b eizead 255 gl = STy
2 biine U 5 ged wile e claosindgsb I eolizl
s dnled Sadel pl (B yae dond )3 g gdiaa,lil Liul38l

&l

‘(9) 1 ‘ul))l ‘_,’.)IJ..C @L.ao 9 c\JJ.x.) f}lf— c\l?u ‘WO dllb.)..\j}lf9).\.\.m )I oalazwl l) )A.AMgl> po).w d)l.w)l.)ol) 1393 o ‘w’L-c oW f‘u’l‘w

38-31

Sl (6y5ld dolilad woglis cd )3 Sy il Jidg S (Shhod ) gl g Sgolyd ooy 5501396 .5 (bl b e ez byl

16-67 (4) 4 )ie cpg

Slagle 51 ool b (1559) LogSy55) 055 51 cwesS ysS zlyseid (gjludings 1390 g s piio 3 «(55)d yg2 L0 wp (Shoo b ino
12-1.(44 (plie cas slo (558 aslilad o P (lsis & Sl S g

Behbahani, M. S., & Abbasi, S. (2017). Stabilization of flixweed seeds (Descurainia sophia L.) drink: Persian refreshing

drink. Food Bioscience, 18, 22-27.

Esteve, M. J., Frigola, A., Rodrigo, C., and Rodrigo, D. (2005), Effect of storage period under variable conditions on the
chemical and physical composition and color of Spanish refrigerated orange juices, Food and Chemical Toxicology,

Vol. 43, pp. 1413-1422.

Ge, Z. W., Liu, X. B., Zhao, K., & Yang, Z. L. (2015). Species diversity of Flammulina in China: new varieties and a

new record. Mycosystema, 34, 589-603.

Hosseini, S. S., Khodaiyan, F., & Yarmand, M. S. (2016). Optimization of microwave assisted extraction of pectin from
sour orange peel and its physicochemical properties. Carbohydrate polymers, 140, 59-65.

Hou X., Zhang N., Xiong S., Li S., Yang B.2008. Extraction of BaChu mushroom polysaccharides and preparation of a
compound beverage. Carbohydr. Polym. 2008, 73, 289-294.



1399 o =y oo 16wl ol (21 @lio 5 pale Gliidg’s & i 462

Lin PH., Huang SY., Mau JL., Liou BK., Fang TJ.2010. A novel alcoholic beverage developed from shiitake stipe extract
and cane sugar with various Saccharomyces strains. LWT—Food Sci. Technol. 2010, 43, 971-976.

Martins, N., Roriz, C. L., Morales, P., Barros, L., & Ferreira, I. C. (2016). Food colorants: Challenges, opportunities and
current desires of agro-industries to ensure consumer expectations and regulatory practices. Trends in Food Science
& Technology, 52, 1-15.

McClements, D. J. (2004). Food emulsions: principles, practices, and techniques. (2th ed.). Boca Raton: CRC Press,
(Chapter 4).

Rathee, S., Rathee, D., Rathee, D., Kumar, V., & Rathee, P. (2012). Mushrooms as therapeutic agents. Revista Brasileira
de Farmacognosia, 22(2), 459-474.

Rezaeian S and Pourianfar HR. 2016. A Comparative Study on Bioconversion of Different Agro Wastes by Wild and
Cultivated Strains of Flammulina velutipes. Waste and Biomass Valorization, 8(8), pp.2631-2642.

Saberian, H., Amooi, M., & Hamidi-Esfahani, Z. (2014). Modeling of vacuum drying of loquat fruit. Nutrition & Food
Science, 44(1), 24-31.

Singh, R. P., & Heldman, D. R. (2009). Introduction to food engineering (4™ edition). Gulf Professional Publishing.
Tang C, Hoo PCX, Tan LTH, Pusparajah P, Khan TM, Lee LH, Goh BH, and Chan KG.2016. Golden Needle
Mushroom: A Culinary Medicine with Evidenced-Based Biological Activities and Health Promoting Properties.
Zhang Y., Fraatz M A., Horlamus F., Quitmann H., Zorn H. 2014. Identification of Potent Odorants in a Novel
Nonalcoholic Beverage Produced by Fermentation of Wort with Shiitake (Lentinula edodes) agricultural and food

chemistry.2014. 62, 4195-4203.



Iranian Food Science and Technolo . . -
Research Journal » (@) olnl @13 aabus g pale Glelpghy & pi

A Study on the utilization of Enoki fruiting bodies in a pulp- based functional
drink

Sh. Rezaeian?!, H. R. Pourianfar®, Sh. Bolourian?, H. Saberian?"

Received: 2019.04.29
Accepted: 2019.09.29

Introduction: At the present, culinary-medicinal mushroom Enoki, Flammulina velutipes, ranks fifth among
cultivated mushrooms in the world. Enoki has a delightfully crunchy texture and desirable taste. In addition, research has
proved that this mushroom possesses substantial nutritional and medicinal properties. However, commercialization of
Enoki is not yet expanded worldwide and it is still largely behind the other major edible mushrooms in some countries in
west Asia (such as Iran). Based on our recent successful study on cultivation of Enoki in locally available lignocellulosic
substrates, this study was aimed to evaluate the possibility of production of a novel functional drink based on Enoki
mushroom supplemented with curcumin.

Materials and Methods: A pure culture of the cultivated strain of Enoki was freshly fructified in a locally available
lignocellulosic substrate composed of 40 % wheat straw + 40 % sawdust + 18 % wheat bran + 1 % lime + 1 % gypsum.
The fresh fruiting bodies were crushed to different forms of pulp and puree to be utilized in the basic formulation of drink.
Then, different concentrations of mushroom particles (5, 7.5 and 10 %) and pectin gum (0.05, 0.075 and 0.10 %) were
used. Following pasteurization at 90 °C for one minute, the rheological and sensory characteristics of the drink were
evaluated. The viscosity and the flow behavior of the samples were measured at 7°C. A rotational programmable
viscometer (LVDV-II Pro, Brookfield Engineering Inc., USA) with an LV spindle was employed. About 25 ml of each
drink was poured into the cylinder of the viscometer and shear rate was measured from 5 to 200 s within 5 s intervals.
Effect of different treatments (pectin gum and mushroom concentration) on color indices of the Enoki drink was studied
using colorimeter (ColorFlex EZ, Hunter Lab, USA) and indices of, L* (brightness), a* (redness—greenness), b*
(yellowness—blueness), were determined. Some sensory characteristics (taste, odor, color, mouth feel, consistency,
particle concentration and overall acceptance) of the Enoki drinks were evaluated by 12 trained panelists (aged 25-50
years) using a 5 level hedonic test (1, 2, 3, 4 and 5) from left to right representing unacceptable, relatively acceptable,
good, very good, and excellent. Three types of flavor (Lime, tropical fruits and apple) were employed and the effect of
the flavors on odor, flavor, taste and overall acceptance of the pulp- based drink was investigated. Finally, three
concentrations of curcumin (0.01, 0.03 and 0.05 %), as a natural colorant, were used in the pulp- based drink and the
overall acceptance of the panelists was evaluated in a separate test. Factorial tests based on the completely randomized
design was employed to evaluate the effect of different concentration of mushroom and pectin gum. Results were analyzed
by analysis of variance (ANOVA) using SPSS 19 statistical software and the Duncan’s test with 95% confidence interval
was used to compare the means of the tests. The results which were presented in this research have been obtained from
the average values of 12 replicates.

Results and Discussion: Rheological tests showed that the flow behavior of the drink was pseudoplastic (or shear
thinning), which indicated that the viscosity was decreased when the shear rate increased. All the samples had a yield
stress at 7°C. Therefore, all the drink samples had a jelly form before exerting any stress, while the mushroom particles
were completely suspended in the drink. From the panelists’ point of view, there was not any difference between the color
of the drink containing different gum and mushroom, but L*, a* and b* values were significantly different. By increasing
of the gum and mushroom concentration, brightness index (L*) increased. Sensory tests indicated that the highest and the
lowest scores of flavor were related to samples containing 5 and 10 % (w/w) mushroom, respectively (p<0.05). Finally,
the drink containing 5% mushroom puree and 0.05 % pectin gum was selected. The results of sensory evaluation showed
that the drink containing mushroom pulp was significantly better than one containing mushroom puree (p<0.05). The
overall acceptance of the Enoki drink containing lime flavor was the highest and there were not any significant differences
between those containing apple and tropical fruits flavor. Furthermore, sensory acceptance of the drink increased by
adding 0.05 % curcumin into it. It can be concluded that the drink containing Enoki mushroom pulp may have a good
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potential to be accepted by consumers. The use of a culinary-medicinal mushroom such as Enoki along with a natural
colorant (curcumin) may make the drink a functional food without having any side effect. Overall, the findings of this
study showed that the industrial production of this novel functional drink, with acidic lime taste and curcumin colorant,

is feasible from a technical point of view.

Keywords: Enoki mushroom, Curcumin, Functional drink, Physicochemical properties
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Introduction: Flour products are one of the most widely used food products in all over the world. Various types of
pastry products derived from wheat flour are including the varieties of soup, plumura, and cane produced by traditional
and semi-industrial methods. They are categorized in the bread and cereal group. The place of wheat- flour dough
products, including Ashi noodle in the food basket of Iranian households, is gradually being consolidated. This product
is a mixture of wheat flour, water and salt after the treatment process by the machine before being dried. The high
consumption of salt in the Ashi noodle leads to the development and progression of hypertension in addition to
increasing the risk of cardiovascular disease and, on the other hand, reducing salt leads to problems such as loosening
and loss of Ashi noodle drying, as well as the degradation of the strand when boiling. Hydrocolloids or gums are
compounds creating consistency and texture and increasing stability, acting as emulsifiers, forming gels, and improving
oral sensation.

Materials and methods: The general objective of this study was to investigate the effects of adding Farsi gum
extract at concentrations of 0.2, 0.4, 0.6, 0.8, 1 and 1.2% based on the weight of flour instead of the salt used in the
control group of the Ashi noodle (4.5%) on the rheological properties of Ashi noodle, as well as the evaluating
physicochemical, texture, colorimetric, qualitative and sensory properties of low salt Ashi noodle one day after
production. Zedo gum is a clear gum leaked from mountain almond trees. Zedo gum is found in white, light yellow,
yellow vegetable, orange yellow, red and brown, in various sizes and forms. This gum is also composed of Arabinose
and Galactose units. It is also known as Shirazi gum. Therefore, seven treatment groups and a control group were
designed according to a completely randomized design. In order to analyze the data, Duncan’s method was used at 95%
significance level in mini-fever software.

Results and discussion: The results of rheological tests of dough with aloe vera revealed that salt reduction and
increased gum significantly (p<0.05). Those rheological properties of the aqueous pulp which were influenced were
including mean curve height, mean curve length, inflation index, and mean surface under the curve, configuration test,
and elasticity. The physicochemical results showed that by adding gum and reducing salt content. The amount of
moisture was increased and the amount of ash and salt decreased significantly. The results of texture test were
determined by texture analysis analyzer. By reducing salt, increasing the concentration of gum, and the hardness of the
treatments, the decreasing trend and adhesion rate increased, with the highest adhesion ratio for gum samples 1 and 2.
There was no statistically significant difference in the level of adhesion, elasticity and gumminess. The results of
colorimetric tests with Hunter lab showed that there was no statistically significant difference in the color components
a*, B'and L* between all treatments with the control sample. In evaluating the qualitative characteristics of Ashi noodle,
it was shown that by reducing the amount of salt to 3.90% and adding gum to the concentration of 0.6% of the weight of
the heterogeneous strands, the weight of the broken and degraded strands showed a decreasing trend compared to the
control; and in the concentrations higher than 0.6% gum, these incremental changes showed a statistically significant
difference between the samples with 1.2% gum and the other treatments. Moreover, the results of sensory evaluation
indicated that there was no significant difference compared to the control sample by reducing the amount of salt to
3.90% and adding 0.6% gum to smell, color, texture and overall acceptance of treatments. The taste score of all
treatments did not differ significantly from the control sample. The results of this study showed that the amount of Ashi
noodle salinity could be reduced to 0.6%, and instead, gum can be added to it with no effect on the qualitative, textural
and sensory properties of the Ashi noodle compared to the control sample.

Keywords: Ashi noodle, Gum, Low salt, Alveolab, Texture Profile Analysis
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Implementation of an olfactory machine system for the classification of
different types of black pepper based on geographical origin and detection of
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F. Jamalizadeh!, M Ghasemi-Varnamkhasti?”, M. Ghasemi Nafchis, M. Tohidi,, M. Dowlatis

Received: 2018.11.06
Accepted: 2019.09.08

Introduction: Spices are the most valuable medicinal plants used in food and medical science industries and due to
quality and price diversity between various species, distinction, classification and separation of them based on purity
and quality degree have great importance. Spices are produced in different countries, including India, Pakistan, China,
and East and South Asian countries. The difference in the percentage of aromatic compounds in various types of spices
from different regions has led to a distinction between spices. Also, profitable individuals for economic purposes and
more profit without regard to the general health of the community will lead to the creation of adulteration in different
types of spices. The most important of these adulterations is the addition of volatile ingredients such as cubeb pepper
and palm kernel powder in black pepper.

Materials and Methods: In this study, an olfactory machine system based on eight metal oxide semiconductor
sensors in combination with pattern recognition methods were used to classify and separate of black pepper samples
based on geographic origin and also to detect cubeb pepper adulteration and palm kernel powder. The adulterated black
pepper samples were tested with different adulteration levels (10, 20 and 30%).The fractional method was used to
improve and optimize the electronic nose output signals before entering diagnostic methods. In order to analyze the
extracted data from the sensor response signal, the principal component analysis method (PCA) was used. Based on the
results, PCA with two main components of 96% for black pepper and 95% of cubeb pepper and palm kernel
adulteration can be described from the variance of data. Also, three methods of linear separation analysis (LDA),
Support vector machine (SVM) and decision tree (DT) were used to classify the samples. The use of the LDA method
for black pepper showed a classification precision of 100%, and for adulterations, accuracy was 97.14%.

Results and Discussion: The results showed that SVM with Gaussian function has the highest accuracy in
classifying black pepper samples, cubeb pepper, and palm kernel adulteration Also, the success rate of the DT method
in separating and categorizing black pepper, cubeb pepper, and palm kernel was 96.66% and 88.5% respectively.

According to the results obtained, the machine olfaction system in combination with pattern recognition methods
has the ability to detect and classify different black pepper samples from different geographical origin and the lowest
level of adulteration.

Keywords: Nose electronics, Black pepper, Cubeb pepper, Palm kernel.
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Wl (i Jl om g M ol Qliored ) @Bly (slas e
S9l% Gshl & f olbd ol Culgig gt 5 &g,
Slo b glie 5 (55,0l pole oSl (b Y gz
(Of & Juate CubsS o5 e olpon @ ClSl) )3 5 Jatie
s Wy e Liwge olysar o] ) & Jgere j5S (ale

3 lodyiu8 @lilllas (2002; Lopez-Caballero et al., 2005
)3 plnl ligts Ghamslal 5 bpshus ol b A
SIS 3 ligS fge i Sliios pl ST ls o ol
g abl) Wyl Y (Wld) ide B alise plie slge
1396 (), Ken g (Slo <1395 (o)) 5 (g5 1391 ()], Ke
Lopez- 2002 ., 5an o Joen 1396 « s lailis ¢ Linioll
5 Fan 2012 .)Ken 4 Li2005 . )\Sen 4 Caballero
35S Jos munslSe (2015 ], Sen 5 Zarei 2009 (Ko
Ao (2bySbas Cuols .l pasuie ol cpl Jlesl ol
slid ate )b b2y p3 & Sl perdigm cpl e jb & by
@9 9 Joho Sl s io g9 carge sl sla sk
igiS SaaSl ol cwnls (No et al., 2007) s 0 of
Sgo ol 4 iliee oF gl sgieel sloogS Clleb 4y dbogye
OoelienST 51 aS o)l cumdl clamog,S b Laog)S pl &
opMe imd g0 JSui5 Jloly yiuly S Sy Wgd e Sbml b
ol s o oS JigS Mg Jele )
ol 235 135 6B 5 el SIS K & | el
.(Mohan et al., 2012)

d329 2Bl g GlamSI il Gols b S b e
Oligy 5 pkd Sl gy oYL cublB Lo 4 25 &S WHb
ol Lolss (olisns ilosid) ists ol bS5 o Ll )l
Ssiye wle GalS Gl (B laguilel S bl )
olej) (1389 ) an 5 L) ozl (1395 (o Som 5 c02)
3b o anb dlgo 5l dd ol 3l g (2012 ¢ ol San o L)

g aps )l Bly & (esdilgnm) (BT ooty
Syt Jolo BT T3 b Sy o sl iuss
Caolh pl b cliass o )b ShasT ol cwsls
5 o) 1b OIS Gie @l 5 cwd (BT ety
41393 ohlSer o olisy <1389 &y 9 ol <1397 ohKer
et al., 2007 ‘Wu et al., 2003 <Jun et al., 2004
.(Souissi et al., 2007 Elavarasan et al., 2014 Klompong
@ ypen Sblss 4 (BT clopstisy S5l el
5 o)) 2 (St CEST wld plej 5 55 (59 S
BT oy (2008 ())Sen 9 Dong 1396 4 pins
35 gy ol Jlgi &S ae Jbdcuw; bbagy olhb
Wl by Gugn o) I oty o bl Wl s
ety ol dlas §) e Sojgon slacolls LIS
Solgial 20 6 2 51 Yoero oy ol wimd o jop 295
Kim & ) cul o5 6000 51 a8 o] 59 &8 wloas JuSiis
O)en 305 Je 2014 ] Kea 4 Sila Wijesekara, 2010
ol sayb 5l BT sl cutigy o ol oyl p slizel (1395
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ai3> 15 e a4 aiges el LiSly alad jglaieds (el
S l dw dges .cd,S LB 01S Ble 43 95 gled
as 10 gl ;> B8000g o0 L aads 20 (561 clod U
5 (D-78532 Tuttlingen,Germany) ;gi yilw 31,5 sl
Vaco 2 Zirbus, ) plys5,8 olSKiws jl edlitel b coblgw
Ovissipour et ) us Jols gy jdg 9 Sis (Germany
iy 4 Py ol 3 Cagky 5 JuSE (p (aBgn (22010
dowlxe jglaieds (AOAC, 2005) w5 dnwlxe AOAC 5l
Al Sgalg S 65 Joloo il bl 5l dw (AT anp
03938l (cblygw) 09y @le 4 plp Cams b aoy 20 (TCA)
@ )5 sl a4 o> » 67009 93 L Juols Jglme 5 i

93,5 5ot sk aidd 20 cus

P detie Gygo & g oo yow MWy Sluls | s odlil 8IS
Dgs dg>ge oli.i‘u"laj

O GBSy oy 9 QT 59 M5
2955 olo mop p)S 100 BIKT iy g pslate,
500 plo oyl ) lyuurgw olgieas (Cyprinus carpio)  Jgexe
PH=T L) lind 50 ) o 200 s 5 a5 ) oo
b Lol plog))l @ (mljpsMe w3l clld (sl canlie
Cold shaker ) 15,85 ,5LsSSl j0 dges (gols GB,b
S8 318 e 4,5 50 sles L (incubator, TM 65, Iran
B ol iy 20 1S (e 4yl oM o3l 5 03l
2) <l wuTys plasl Gl e s @bl Jgloee |yt gu

sabady KT g Ologas -1 Jpia

(%) (o2lpons a8 5

oy dob (L) cdllany sl

Cugb, o2 w9y

6/28 15/9 3/83+0/3

2/56+0/18

0/61+0/02  93/75+1/32

5 L3l 398 Jslxe & () pluidly pliear) OligiS )5 2 ]
@ ol 3,5 cBlESs e b aids 10 Gae 4 Jole ol
5 glal) 15 oslind 3 o)l cyally A0S 5| LaBL Gis ghiie

(1391 ¢ 1, e

SN (9 Gl o3 (oled) Sslone as

i &) OligS e [ 53g w0 2 008 o b Jslome
g o> 93 290 ggime) (BT s n o9 oz | g
oo | oo 3uoyd 1l Szl 55 (10,515/9 81T as s b
Al 075 Jlaio §) 5o oo ol > Gizmed 03 4w
ol jplo oMy Glyear olignS 5 2 Gl & JyyulS
9,5

GBI 0955 9 B Lo
@955 5 b Gl 30 Jles 3 Ltmghy ol
b Jolis Byo 5 ol ol Jlags gBly > &5 gl Jlags 485 )13
553 (2o dld > Yo il LSSy GYIU3E (ale
b g (02 [ 35 03 2) g Jglome b o
st (oo 1559 20 2) oliss Jgle 5l pgw Jlos 5
b pidg lyea (e 195 sop 2) ST gy
Glae g 5)9abse Cygon byles (3 e 43,5 odlatul
@ by sladd oS bl (1391) lan 5 gl i)

"5 Jsloe) we Sblpgw )3 39290 ()9 (e
b 5 Ol anyd g odoxin Sygm o9y 4 (110 sl
e oy sl (HOyle& Merritt, 1994) wi auwlxe 1 abal,
UV-) jrogidg iSanl olSiwd dblae (13)5] Cawddy 5 3l
Pep olped 69 cpweadl ppw 5 (MBIUV/VIS, Italy
xS o&iwd b 55 diges 0 JS (5e,i0 003,85 eolawl 5l
b S 1B i 590 (Behr S4, Germany)

dowlome 2 dlatly 5k 5l (1PCL) (st 0005 Jgbo (Sl
(Adler-Nissen & Olsen, 1979) 15

il .-'j_.'f by e gl s i
il e = X Y
diai 0 B g (1
i s Jobo =(100 /dISil e 0) (2)

ord &l 1 Jodo p osdidy (Bigp e S Slasie

Cwol

Ol (k) Jgloo 4
L) olisis o i 20 2 005 > b oligis Jsloxe
Lol Szl 55 (800 CP 5 200 w59y g bawgio JoSIge 9
42 JgplS 3 oo OITS s 3 405 (o2 [ o> 200 1

1 Peptide Chain Length
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100 1 o395 poS e coms 2 i3 @31 lasl i bl o
14 sse > (Bpae Soygilgminnl p CpsJols 5l dges p)S
(Parvaneh, 1998) 1 auul>xe

CFRA) ol 2 gl ol a0 shomins

@ oS Byme od 312 (jadls oyl Llomi o
b Jsloee ol s 8L %96 Jgibl il o 25 (osls o))
S5y 4 ol Ky 5 (B aSgyim m o)lad 25 1 938l
Jol> & 2 gl Ol 4 Jobs Jgloe )8 i Sl cunyy
N3 e 59y 9 8Ll ccud gl (L 5B Bl Pl s
ofd 362 5l e ) oo (i o) S o 288
230l G gl 5 325 390 b s 5 039381 (] 4y (8 8
Egan & ) ud amlre O daly I sl Sgl do)d e
dgw yid dee V2 g aidloy N alasly ol 5> .(Sawyer, 1997
Gged p slp (rae 9w yididee Vi iges 2 sl (Bpan
Gl oy S W g sl

PEA= N =x(V2-V1)x2.82 )
w

PH (bodw

Sl 4 yhate T o o 45 b wiges p,5 5 PH yioxiw cax
(WTW 7110) jiapH oKz b PH ljae g byl aads
(Sallam et al., 2007) x5 (5ol

SRS 5% 53l9n Judgso 515 7SL) (s29,50 5T
(150 oo

2 IR 09> Job > jlesi 2Lyl hjled pslated;
ke 90 5 sl SUS s g 55 10 Ly
s, (Jaloo cpl 5l s A5 sen Aoy 0/9 1,18 as
@ gl s @y <8) ol e SOy 4 e
e 5 )15 (PCA) 5T ol culy lamo 0 Py g
» celo 48 Cae 4 aiges opl (Judgre (slace,SL ioyleds
olej g o> ol i8S 8 oIS il s 3T slod b 455l
19008 o 425 10 o gy 18kepo (slas Sl )les (s
Cygods g hled S Sl (enliySSl plesl s 39 )
(Sallam et al., 2007) w3 3,5 Logl0 CFU /g

5 Free Fatty Acids

6 Mesophilic bacteria counts

7 Psychrophilic bacteria counts
8 Pour plate

9 Plate Count Agar

apd o b olKinlojl ooy 4 (lylew) sols olyen 4 oni
A io lajey » 595 20 Sloj ojl 3 g Has Jare oS sl
)}) ds)swo 9 u:"l‘"‘"‘" dllb).Jl)T .5)9.0 )I)ﬁ dw yd 20 9 16 ‘12 ‘8

P

15 (ol 5905 4 Jsitie guog B0 g p13985" (s s 60
O owow 30 29380 b sl 24 51 aw 03,5 4Ll ald p )5
5y e 20 g JuSts 51 aw b s ool ojle] 518 4 ke
Sl Szl 5 p 89S (o 29 b g Jitio o)) S 4 5 6
ooliy j5 (o 05 sy dls o 13 08 (oS 5 (2 4 3 s L)
05 g 203,8 a8Lal Jols S 5 40 jhaiie ] (r o0 30
5 am s ats ol Gy g ) 3ls W] anulis Cyre o ou
ol Ll y3 ol poss 1y Jglome S5y oddljl by o))yl o185
2 3 ably jl Sl sue g 15 Joy 001 clidguwss b Jols
b dwlxe (2 p)S9hS ) ST (Vg STk o
au X U_"l:_-w ;;I.ijj_..'}’_i s X quJ.a:J

edlpe =
CF3a Mg i (3)

CTBA) apulS 502 o907 (6 501051

25 Db 4 dsed | )8 Lo 200 ol ol (655050l oy
o D 35 03l o 4y Jyilis =1l g 5 Jiie (g o
555 05N Sy TBA Gpae g O 5 Job> Jslono
Sy LS ol 4333 95 Ol ples 13 sl 2 oo 4y Loy oI o]
olfiwd 1 odlitul b Joloro cpl Gls lie Ll o .6ad ool
ol sals Lo > (As) sagl 530 zge Jsbo o stegidy iSul
3 diges dewlSo jom o 4 alaly 5 eslizwl b g célE (Ab)
55 tgulons 25903 il 2,58 53 sadl g0l 0.5 e
(Namulema et al., 1999)
(As—Ab)x50
- 200 (4)

TBA

(*TVB-N) 1,3 &33! ;U g mSa;lul
sl 5 2 ctigai 15 10 abls (ol Sl sy
O ot 5 Jiza JUS o3 oy 4 i o] y2ke 500 5
s s 48 o8 it o)l 1 g 000 2 S g0l Jsloo 4
S Sl gl b (Sloe )l S5y 0l b Jobs ) 55 Joloxe

2 . Proxide value
3 Thiobarbituric acid

4 Total volatile basic-nitrogen
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01 20 516 lajs, 5 (p<005) s5: (p>0105) 2 5 1 slales
eSS g il dgng (g b b MBS Hlad dw deuSTy slacl
(p<0/05) w5 a5 3 Yo 3 Lasls oyl

Cudly (B (ugn gl (i Ghbn @l Gl
S dli g Tyy3)050 155 5 gl 56 s
S ol & s ST By sl i ol Yoo
D3 3enST 3985l )3 (6 ey )98 (g

B los du yo 50 deSTy lioss (0l58] Wy adllas (pl )
s (a3l oyl o a2 53 20 5oy 5 Lol 2gp al38116 9,
295 Bsine 3 lass > Shals ul a5 il als 16 5y, 4
5 s 5 (1393) (hlSen 5 55 adllae o a4l (p>0/05)
@ bgye Ylas! yzals pl > i sdnlie 35 (1395) o Sen
Wl SawlwST a4l oluSy 4 bawsly  Gabbas
(1387« onlazel) ol (6855 0)93 Liull Ll Jgs,S

Losly (g bl Jukodi g &y 3o

5T glaioas g Lol (iolas Mol )b IG5 (il ol
BT 905l b 5l laodly 3,5 edliwl SPSS jl58le 5 51 (oLl
S gxe g ori LT (One-Way ANOVA) 46 ,)1S, bl
B Gliabl gaw > oSb (gefl bwg bSibe o glis
W8S B gy 3y50 Moy

KYOWLY JU XTS
&S s Ty e (el Caa (wadls STy dae
Jodo llas il o citud by pya yoewliouST adgl &Y guass
Sl gme ol Yo aw 4 g yho clajg, o STy sue 2
352 Llajles » auSly sue 8 55, » (p>0/05) sl

(p<0/05) 5,5 &l,l (slabasMo 8 M5l 1 Lo L (p>0/05)
IS obiae Sypot 3 Jles > padly I 12 5, 4

(22 05 5hS 93 T W19 STidhio o 1) dlow 43 punlST s 8 Ol i -2 Jguir

(Lowdgr £99) B lows

(3) (KT (g +03155%

(2) o390

(1) ol

29
1/26+0/38 1/38+0/554 1/42+0/18~ 0
2/68+0/4882 2/76+0/5982 2/93+0/448 4
2/41+0/218 2/61+0/2282 4/47+0/3c> 8
2/72+0/588 4/11+0/25¢ 4/75£0/9¢> 12
4142+0/33¢c2 6/48+0/29> 7/91+0/11% 16
4/12+0/17¢2 5/54+0/08o 6/84+0/01% 20

(P<O/05) sl iy o (slmodls s sloline BT 393y wLis scindy yov 5> rgliste S8 gy

(P<O/05) ol i ) (slmodls e loline M) 3gamg Wl ¢y o )3 ogliie 5y gy

95 5 Ll (p<0/05) 59: 3 Jlows @ by yo daaslSG pg20, g5 a5 L
@y5 (p>0/05) wss ssmlie (ool gme MBI 2 4 1 s
20 516 Glajgy 13 52 Jlos 95 5 lagidy (Shws sl
0 i gy 593 cul 2 3 LS z9dg 4]y 255 (IS
G 3 o 3 51 Jlowi & s 2 Jlad 5 dd gt g
oxl o8 (p<0/05) 592 j1aS (g )bogine pobtr 2 51 (slajles &
Car BT GBign 9 st Sy amae ol gsse
2 o Gl (i ) SS i) 51 snSsle
» i s ligS pds (1390) olSen g g adllas
(Y153 abd) aals digai 5 (alls ligns Gy & Cums 14 59,
o9k b L (668 Al 5ty lss ()b dre Oy
s desl S pstyliss pald ()5 ploy LRl L ol
OhlSen 5 55 Slalllae ,3 ol (i 398 I (2al38l L9y et aw

el S99 50985 2 LS
29 B Omlns] ot (adld el gt g
ol i 53k S 3 o33y dadl gl 15 o By
b 2lie dlge ) 9dce M5 baap ogmelinsT (L 5> oS
Ll i padld ol e wbpae BB g o Y curS
13l eSS » amdliospgle pS ke 89 5 3 I a8
Olise SMd slaodygld 3,50 5> (Schormuller, 1969)
Jsd BB @sa p)SolS 13 p ) o 3 51 208 el Sy st g
Sbul 4 omie Gasls ol Lilsl 9 (Cadun et al., 2005) cul
ol 3 g pdige bodglp ) > gplels e 5 3
Josz ol )3 &8 pslailen ams o (LS ) Unjlocs Aol Sy g g
o 3 pa3ld opl i 8 9 4 Gho (clajg) 0 g e otalis
ise cnyiaS A2 595 3 (p>0005) )l (5l e IS] Jloos
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5 SL) a3 saabie oYV ~olstS Gy b okt b
(1396 ]S

oLy il 5y 3 (1396) (o lsls 5 (iecoll 5 (1393)
ol uios Gy 05 otalie ()5 olo Ll b S ke

SIS Jsb 3 el Sopsinliss GBIl etee 5 Wl K,

(Wgos 0,5 9kS 13 32 Tg30s90lo 0,5 o Com 12) Laylond 53 sl Sy, gd 2L -3 Jgoa
(oindr £5) B low

(8) B s roligs (2 oligiS Dels
0/014:0/04% 0/015:0/07%  0/0L720/06% 0
0/028:0/074 0/029:0/01%  0/031:0/01% 4
0/042:0/02% 0/051:0/04%  0/068:0/02% 8
0/18:0/01% 0/56:0/01%  0/50:0/058 12
0/21:£0/02% 0/62:0006%  1/31:0/15¢ 16
0/52:0/1c2 0/99+0/02%>  1/49+0/02% 20

(P<O/05) sl iy o (slmodls s sloline BT 393y wLis scindy yov 5> rgliste S8 gy
(P<O/05) sl ygi ) (slmodls s Jloline M) 29 g A1l (9w o )3 oglisio 5y} By

Jpame (aS sl Sho plo b p» lay)] gess 45 wiun )3 P S I{E3]"

Huss, ) sad o 5,8 U cod |y 050 5 pab jloc  panda
1995; Goulas & Kontominas, 2007; EL- Deen& EL-
.(Shamery, 2010; Duan et al., 2010

5 SeSon sl a s 5 ks Jobs )l il slasly
el ditegise cposisel «Sligel Wigd o Wg (ale 8l Szl
Gl gl awed g LSS el o g5 ¢pmol o g3

(wgod 0,5 100 1 (459 i 0,5 o o 32) Bylow y3 1,5 4551 ol —4 Jgo

bl

(3) HE g +o i (2) Blisks (1) wals 5,
12/46+1/287 13/18+0/23  13/36+1/18% 0
13/05+0/217 14/62+1/51%  15/28+2/447 4
13/22+0/48 17/41+0/118  23/08+0/53% 8
15/25+0/7182 21/510/22¢>  29/86+1/9c 12
15/52+1/1282 25/74+0/61™  35/16+2/01° 16
22/11+0/15¢a 30/19+0/54%>  43/36+0/415 20

(P<O/05) ol iy o (slmodls s sloline BT 393y wLis scindy yov 5> rgliste S8 gy
(P<O/05) ol i o) (sl e loline M) 3gamg Al ¢y o )3 ogliie 5y gy

93k ©ad byl 3l lajl olie a4 4 5, 5l (6l e
(p<O/05) ol adly iol38l (gl sime oygo &
20 516 A2 (clajg, )6 &5l clasl olie wals jleas 5
e 6905 £,5 100 )3 5955 p)5 ue 25 gBly 53 o jlme 2> )
03,5 s (Gimenez et al, 2002; Kilincceker et al., 2009)
o pSuke 30-35 Lasli oyl bre yiSlas 51 os o
» o2 b (Jeya et al., 2005) 545 Llxd 4405 p,5 100 5
3929 b 35 2 Jloss 3 Cans Span BB 2ol jle LY slajy,

90 slojles 3 1) hE 5l ol jasls ol 4 Jgio

o gjg) il f a5 ) eSS 093 Job 53 e g0 LS
Solgine BB on b bl o yld 5 sl polie 4
P il 3 s 4 byye polie oyl oS o (p<0/05) 1
» oSoe s i1 (BT g 9 (g wuS 5 olew ]
595 B L8 @5l slajl (lise o8 28 bl bags Sy cllad il
OlBI L2 51 clajlas )i KouS b plus M3l 16
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Losada et al., 2007; Hamilton et al., 1997; ) 1S
Gyl p o g wizes (Aubourg, 2001
(Aubourg et al., 2005) 5,ls (s b b piZig s

A o s b yless ;3 1) o151 Gy s Slyss 39,5 Jgis
on A5 o slrjg) > el ssalie Jsux cal 3 &5 jghailen
b gladasMo LB M) jeShe adld palde ol e dw
W 513 52 slajled o 3512 48 lajg, 5 (p>0/05) wis
Caill dgmg bgme MBI BT Gyl e
J Glisee polie s 4w ya 20 5 16 clajs, , Lol (p>0/05)
o 4 basye polie (pyieS a5 W0)S &l G sladwl e
Sl olienS Lidg & ob ol b ol (p<0/05) >g 3
Sl » e €08 LAl (iS4 Cud (BT o890
T Gy ol Wy 0 e on 3] = 9)See ol )
23y

Ol Ll G sl plie los auw ya y> S gboes
22 polie nl OMB! ax ) el adly Jialid) ()l oo
5 S e )3 (p>0/05) 2955 yls e ajg) 5l (S o Jlews
s, A srpan 3 SR gy ) oo (1396) liSen
2 s ol ol O el Mg S oY - oligas
VIR slaakd ol O ladl Glie S0 ghalllas
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20 416 (clajg, » Sl BT g Sbas lyea oliguS
G5 p)5 100 15 59yt p)Sidee 25 5118 455l slajly jlade
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ligS Jsbme 5 olisie (1390) o) en 5 sz gy 5o
V5 alo b 50 0193 Jsbo 3 s ool i3l
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ligS g st Gidsy 6,18 51 (1389) plyem 5 gl il
b 551 elmjly ialiil gy 9,508 5 Ty s bl (gl
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33,5 28T 5 53] elasly sy g, S,

il sl
5 LadsSlS oy yundS 4 jos Jolbs N o slasd
(losldsins 5 Wsled) arl 5 (S Jolse by Insgedlgind
Prie @l 40l O ladesl W g Loy gy s
u.:].l.c odle oM 9 (p’.\o 9 % u.)..wu}Ua.aL) A.».Q;S MK L
W) (apdgtnd 9 by pedSic ) adgl (dlymngw 4 Cons
3285 1y Jos cnl @ly o 5 sl i bl (gralipnsT Co g

(! Syl dao yd conmns p1) B yLowd 53 3151 oy (L] ol guadi =5 Jgu

(Uiwig £95) W jlows
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(1) wals

29
0/12+0/0672 0/14+0/094=  0/16+0/13%= 0
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0/58+0/0282 0/99:£0/06°° 1/79+0/04¢: 16
0/98+0/1ca 1/76+0/128 2/55+0/07°¢ 20

(P<O/05) ol iy o (sbmodls s sloline BT 393y wLis scindy yov 5> rgliste S8 by y>

(P<O/05) ol i ) (slmodly e loline M) 3gmng Al ¢y o )3 ogliie 5y gy
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s UL oy g s oyl » .(Koutsoumanis, 1999)
Spae (gly g 4l jbre sl dals e 5 je5de Slag S
OligiS 9 olienS ibey 3 9 2 cbjlas Lol s cuslio
S g g LSl iS5 g 45y 1 Blo (B (1S9 ol
ol 0 0y50 JS )0 jloe

GSUolas g udy g5 o yieS g (PO/05) wagy coglie 3508,
Sy &S 38 leal g Lgd ob ol s e 3 s
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Effect of edible active film of chitosan containing fish protein hydrolysate
(FPH) on chemical and microbial properties of rainbow trout (Oncorhynchus
mykiss) fillets during the refrigerated storage
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Introduction: Following extensive research on antibacterial and antioxidant properties of chitosan and hydrolyzed
proteins and their satisfactory results, the use of these compounds as natural preservatives and good alternative to
antibacterials and synthetic antioxidants in various nutrients is essential. The aim of the present study was to investigate
the properties of chitosan coating containing FPH in the preservation of rainbow trout (Oncorhynchus mykiss) fillets at

refrigerated temperatures.

Materials and methods: The hydrolyzed protein powder (FPH) used in this study was produced by enzymatic
hydrolysis of frame (skeleton with the meat attached to it) of common carp (Cyprinus carpio) with flavourzyme

enzyme. Accordingly, this powder was added to the chitosan coating (2% wi/v chitosan + 2% w/v FPH). In order to

investigate antibacterial and antioxidant properties of chitosan coating containing FPH, rainbow trout fillets were coated
with chitosan (treatment 2) and chitosan containing FPH (treatment 3). Then, these sample treatments and control
(treatment 1) were subjected to chemical (PV, TVN-B, TBA, FFA and pH) and microbial (count of aerobic mesophilic

and psychrophilic bacteria) tests on days 0, 4, 8, 12, 16 and 20 in refrigerated storage. This study was implemented in

form of completely randomized design and data were analyzed by one-way ANOVA and significant differences
between the means were tested by Duncan's test at 95 confidence level.

Results and discussion: According to the chemical tests, TBA, TVN-B and FFA indices showed an increasing
value during the refrigeration period significantly (P<0.05) while their trend was lower in treatment 3 compared to the
treatments 1 and 2. TBA index for treatments 1, 2 and 3 in day 0 was 0.017, 0.015 and 0.014 mg MDA/kg fillet
respectively that this amounts reached to 1.49, 0.99 and 0.52 mg MDA/kg in day 20. At the beginning of the
preservation period, TVN-B index was calculated 13.36, 13.18 and 12.46 mgN/100gr fillet for treatments 1, 2 and 3,
respectively. But these values changed to 43.36, 30.19 and 22.11 mgN/100gr fillet for mentioned treatments at the end
of preservation period. FFA index was 0.16, 0.14 and 0.12 percentage of oleic acid for treatments 1, 2 and 3 in day 0
whereas after 20 days of storage, this index increased to 2.55, 1.76 and 0.98 percentage of oleic acid for mentioned
treatments respectively. The PV index was significantly less in treatment 3 compared to the treatments 1 and 2 in days
12, 16 and 20 (2.72, 4.42 and 4.12 meq o2/kg lipid respectively) but continuous incremental trend was not recorded in
this index with increasing preservation time, even the end of the experimental period (day 20), the index decreased in all
of treatments compared to the 16th day. The results of pH changes showed the stability of this index in treatment 3
during the preservation period (pH~6.30). Meanwhile, in day 12, 16 and 20, the pH of treatment 3 was significantly less
than treatments 1 and 2 (p<0.05). The bacterial load count of aerobic mesophilic and psychrophilic bacteria in
treatments (while having an increasing trend during the preservation period) showed that in day 8, 12, 16 and 20, the
bacterial levels of treatment 3 were significantly less than treatments 1 and 2 (p<0.05). In this study, adding FPH
produced from common carp fish (with degree of hydrolysis 15.9%) to chitosan resulted in enhanced antioxidant and

antibacterial properties of chitosan coating. So that, the film obtained from the combination of chitosan and FPH was

much stronger barrier against lipids oxidation and bacterial proliferation in rainbow trout fillets (at refrigerated
temperatures) than pure chitosan film.

Keywords: FPH, Chitosan, Antibacterial properties, Antioxidant properties
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