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ABSTRACT

Background: In this research, the properties of edible film based on
gelatin mixed with concentrations of salvia officinalis essential oil
(0, 1.25%, 2.5% and 3.75%) were investigated.
Aims: The purpose of this study is to produce suitable films for use
in food packaging.

Methods: The tests performed in this research were physico-
chemical tests, mechanical tests, measurement of antioxidant
property and antimicrobial activity of edible films. All experiments
were performed in three replicates (n=3) with completely random
sampling. One-way analysis of variance (ANOVA) and the
comparison of average data based on Duncan's multiple range test
were performed using Minitab18 software at a confidence level of
95%.

Results: In this research, the results of gelatin film samples in
mechanical tests were significant (P<0.05) and the highest amount of
tensile strength, elongation to breaking point and Young's modulus
in the treatment was 2.5%. The lowest solubility and permeability to
water vapor were observed in films containing 3.75% and 2.5%
essential oil, respectively. The difference in turbidity between 2.5%
and 3.75% treatments was not significant and in 1.25% concentration
of sage-flower essential oil, turbidity and thickness were the highest.
In all samples of edible films, the antioxidant property was
significant compared to the control sample (P<0.05). The largest
diameter of inhibition zone in antimicrobial activity at 3.75%
essential oil concentration was related to Staphylococcus aureus with
an average zone diameter of 11.11mm. In the same concentration, the
average zone diameter for Pseudomonas aerogenes and Escherichia
coli was reported as 8.27 mm and 4.45 mm, respectively.
Conclusion: The results of this research showed that the addition of
sage essential oil at a concentration of 3.75% in gelatin film in
addition to inhibiting. The growth and proliferation of bacteria has
enough strength and improved the antioxidant properties of the
gelatin film, and it also can be used in perishable food.
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Extended Abstract

Introduction: Considering that the Thunnus
tonggol and Thunnus albacares fishes are used
as raw material for preparing canned fish,
therefore, it is necessary to identify the most
suitable method of catching and keeping them
in order to maintain the nutritional value and
quality of the raw material. Usually, changes
in fish after catching until consumption or
processing may be due to reasons such as
chemical and enzymatic reactions, oxidative
spoilage and bacterial growth, which cause the
production and increase of some chemical
compounds such as total volatile nitrogen,
peroxide number, thiobarbituric acid, change
in pH results in a decrease in the quality and
shelf life of the fish (Rezaei and Hosseini,
2008), so the proper method of fishing and the
correct method of storage and transportation
after catching can play an important role in
controlling these changes and creating the
desired quality in fish and its products include
canned fish. The principal components of this
fish’s muscles are water, fat, protein, minerals
and vitamin compounds. Biochemical methods
based on production of trimethylamine
(TMA), total volatile basic nitrogen (TVB-N)
and lipid oxidation have also commonly used
to evaluate fish quality (Jinadasa et al., 2015).
Thunnus tonggol and Thunnus albacares
belongs to the family Scombridae and they are
pelagic large size marine fish (Jinadasa et al.,
2015). Thunnus tonggol and Thunnus
albacares fisheries are of crucial importance to
Iran due to their economic importance of fresh,
frozen and canning trade. The aim of this study
is therefore to determine the nutritional value
and quality of the Thunnus tonggol and
Thunnus albacares that landed in Chabahr
coast using some chemical indices, to
established the limit of acceptability and
determine if the type of catching and storage as
effects on the rate of deterioration.

Material and methods: The samples studied
in the present research are Thunnus tonggol
and Thunnus albacares fishes with average
length and weight of 69.50+2.62 cm and
4123+69.45 gr and 75.00£11.115 cm and
7399+103.44 gr respectively, which were
caught by local fishermen using fishing boats

using two methods of fishing with hooks and
gillnets, and until they reached the shore of
Briss in Chabahar, they were in ice in some
boats and in others they were kept frozen. After
landing the fishes on the beach for qualitative
evaluation, the studied samples were divided
into 8 groups based on the type of fishing
method (hook and gillnet) and the method of
storage after catching (keeping in ice and
freezing) on the float. The standard method of
AOAC (2005) was used to measure the
proximate compositions include moisture,
crude protein, crude fat, and crude ash of the
samples. The determination of the pH value
was performed according to Chen et al. (2019).
The determination of the TMA and TVB-N
value was performed according to Li et al.
(2019). Peroxide value was measured
according to the iodometric method provided
by Egan et al. (1979) through fish oil extraction
using methanol-chloroform and anisidine
index was performed according to the AOCS
(1998) method with a standard number of 90-
18 Cd based on the reaction between the
anisidine reagent diluted in Glacial acetic acid
with aldehydes in the fat sample.

Results and discussion: In the present study,
the results of the proximate composition in the
muscles of Thunnus tonggol and Thunnus
albacares fish species showed that the
moisture content was above 70-75% in all
groups of fish, except for the Thunnus tonggol
fish caught with the hook method and kept in
freezing condition. Usually, the largest
percentage of biochemical compounds in the
fish body is made up of water, which is less
than 80% in medium-fat fish such as tuna
(Amiri et al., 2015). Tuna fish have high
protein (22.26-22.2 gr per 100 gr of muscle)
and low-fat content (0.2-2.70 gr per 100 gr of
muscle) and high moisture content in fish with
low fat content (Rani et al., 2016), that this was
also observed in the present study. The amount
of moisture and protein in Thunnus tonggol
fish was slightly higher than Thunnus
albacares fish. The difference in the proximate
composition of fish may be due to feeding or
fishing ground and season (Ali et al., 2020). In
terms of fat content, Thunnus tonggol fish had
more fat than Thunnus albacares fish, but the
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percentage of fat in both species was less than
5%. Usually, the amount of fat in tuna fish is
less than 5% and they are classified as lean fish
(Bahurmiz, 2019). The amount of ash was not
much different in both types of Thunnus
tonggol and Thunnus albacares fish, this issue
shows the same nutritional value of Thunnus
tonggol and Thunnus albacares fish in terms of
minerals, because ash is an index for
measuring the mineral content of different
foods, including fish. The amount of moisture,
fat and protein in Thunnus tonggol fish caught
with gillnet and kept in frozen state has
decreased significantly compared to other fish
groups (p<0.05), but there was no difference in
the amount of ash between different groups of
Thunnus tonggol fish (p>0.05). The reduction
of protein in food products stored at freezing
temperature can be caused by protein
denaturation as a result of the increase of ionic
bonds in the intracellular tissue, followed by
the migration of water to the extracellular
tissue. The reduction of fat during the storage
period of fish may be due to the activity of
enzymes involved in the hydrolytic spoilage of
fat and its conversion into free fatty acids
(Kusuma et al., 2017). In Thunnus albacares
fish, except for the moisture, which was
significantly reduced in the group of fish
caught with gillnet and kept in frozen state
compared to other groups (p<0.05), the amount
of other proximate compounds did not differ
significantly between different groups of fish
(p>0.05) and the highest amount of these
compounds was related to the group of
Thunnus albacares fishes caught with hooks
and kept in frozen condition. The measurement
of chemical quality indicators showed that the
pH level in Thunnus tonggol fish caught with
gillnet and kept in ice increased significantly
(p<0.05) and in Thunnus albacares fish caught
with hooks and kept in freezing condition,
decreased significantly (p<0.05). The decrease
in pH indicates the phenomenon of glycolysis
and as a result the production of lactic acid and
its subsequent increase to a value higher than 7
also indicates the loss of quality due to the
production of volatile compounds and the start
of autolytic activity (Done et al., 2018). The
peroxide value, thiobarbituric acid and TMA

in the groups caught by the hook method and
kept in the frozen state was significantly lower
than the other groups, but the anisidine index
did not show significant difference in all the
fish samples (p>0.05). The amount of TVB-N
in Thunnus tonggol fish had no significant
difference and in Thunnus albacares fish it
was 13.21 + 1.53 mg/100g in the method of
catching with gillnet and kept in ice, it was
significantly higher than other groups
(p<0.05). The amount of these compounds was
lower than the acceptale limit (Jinadasa et al.,
2015), which indicates the proper quality of the
fish

Conclusion: Overall, the results of this study
showed that fishes caught with hooks and kept
in frozen condition have better nutritional
value and quality than the other groups
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Tablel- Some chemical composition of essential oils
from salvia officinalis

Composition Value (%)
(2)-Salvene 0.3
a-pinene 25
camphene 4.1
B- pinene 0.3
myrcene 0.6
p-cymene 1.3
Limonene 1.3
1,8-cineole 9.4

Trans-linalool oxide tr

Cis-linalool oxide 0.1
Linalool 0.4
a-thujone 26.7
B -thujone 10.0
Trans-thujol 0.2
Camphor 24.2
Pinocamphone 0.2
Borneol 24
terpinene-4-ol 0.2
myrtenol 0.2
Bornyl acetate 0.4
B- caryophyllene 0.6
humulene epoxide 11 0.3
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Table 2- Mechanical properties of gelatin edible
films containing salvia essential oil

Treatment Tensil Elongation Young
strength(Mpa)  at break(%)  modulous(Mpa)
GE+0.00%E  3.45:0.45"  14.44:0.02¢  32.53:2.06
GE+1.25%E  5.88+0.49°  19.14+0.44>  45.09+2.09°
GE+2.5%E 7451024 23430090  73.28+2.71°
GE+3.75%E  4.71:057°  17.33:025°  53.63:2.03"

Different words in the same colomn represent significant
difference at 5 % (p< 0.05).
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Table 3- Physical properties of gelatin edible films containing salvia essential oil

Treatment Solubility Permeability Turbidity Thickness
(%) (gm's'pat) (mm)
0.00% 08.6+0.452 2.43+0.12 0.06+0.001¢ 0.051+0.0022
1.25% 91.59+0.66" 2.2140.08* 0.07:0.005" 0.0212£0.27*
2.5% 86.26+0.89¢ 1.4+0.14P 0.088+0.0022 0.055+0.0012
3.75% 81.00+1.18¢ 250,222 0.093+0.002* 0.05+0.001°

Different words in the same colomn represent significant difference at 5 % (p< 0.05).
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Fig 1- Antioxidant properties of gelatin film and
gelatin films containing different percentages of
salvia essential oil
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Fig 2- Antimicrobial activity of gelatin films with
different concentrations of salvia essential oil
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