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Table 1- Analysis of variance of effect of different treatments and storage period on soluble solids of peach

- Degree of Sum of Mean
Sources of variation F-value P
freedom sguares sguares
Storage period 3 11.97 3.99 49.58 0.000
Treatment 3 4.52 1.50 18.72 0.000
Storage period * Treatment 9 3.24 0.36 4.47 0.001
Error 32 2.58 0.08
Total 47 22.32
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Figure 1- Effect of different treatments and storage period on soluble solids of peach
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Table 2- Analysis of variance of effect of different treatments and storage period on acidity of peach

Degree of

Sum of Mean

Sources of variation F-value P
freedom squares squares
Storage period 3 0.040 0.0133 66.72 0.000
Treatment 3 0.022 0.0075 37.84 0.000
Storage period * Treatment 9 0.0086 0.0009 4.47 0.000
Error 32 0.0064 0.0002
Total 47 0.078
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0.000
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Figure 2- Effect of different treatments and storage period on acidity of peach
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Table 3- Analysis of variance of effect of different treatments and storage period on total phenol of peach

- Degree of Sum of Mean
Sources of variation F-value P
freedom sguares sguares
Storage period 3 468.895 156.298 59.67 0.000
Treatment 3 459.599 153.200 58.49 0.000
Storage period * Treatment 9 228.209 25.357 9.68 0.000
Error 32 83.817 2.619
Total 47 1240.520
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Figure 3- Effect of different treatments and storage period on total phenol of peach
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Table 4- Analysis of variance of effect of different treatments and storage period on ethylene of peach

Sources of variation I?egree of Sum of Mean F-value P
reedom squares squares

Storage period 3 1.225 0.408 44.93 0.000

Treatment 3 1.566 0.522 57.46 0.000

Storage period * Treatment 9 0.606 0.067 7.41 0.000

Error 32 0.290 0.009

Total 47 3.688
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Figure 4- Effect of different treatments and storage period on ethylene of peach
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Table 5- Analysis of variance of effect of different treatments and storage period on CO2 production of peach

Degree of

Sum of

Mean

Sources of variation F-value P
freedom sguares sguares
Storage period 3 1665.89 555.30 17.92 0.000
Treatment 3 6179.82 2059.94 66.48 0.000
Storage period * Treatment 9 240.08 267.45 8.63 0.000
Error 32 991.51 30.98
Total 47 11244.30
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Figure 5- Effect of different treatments and storage period on CO: production of peach
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Table 6- Analysis of variance of effect of different treatments and storage period on wheight loss of peach

Sources of variation Degree of Sum of Mean F-value P
freedom squares squares

Storage period 2 42.748 21.374 15.58 0.000

Treatment 3 57.710 19.237 16.72 0.000

Storage period * Treatment 6 11.884 1.981 1.72 0.159

Error 24 27.608 1.150

Total 35 139.949
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Figure 6- Effect of different treatments and storage period on wheight loss of peach
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Table 7- Effect of different treatments and storage period on edible quality of peach

Treatment The overall Appearance Sweetness Firmness The gm_ount
taste of juice
Control sample 3.72b 3.24° 3.13° 2.86°¢ 3.19¢
Balangu 4032 4282 3.35%® 3.68° 3.66°
Basil 4.06° 430° 3.532 3.75° 4.16°
Balangu & Basil 4157 4327 3.50° 4.20° 4.40°
(mixed gum)
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Introduction

Hydrocolloids are high-molecular weight hydrophilic biopolymers used in food systems for various
purposes, for example as thickeners, gelling agents, texture modifiers, and stabilizers. Balangu seed
(Lallemantia royleana) is mucilaginous endemic plant which is grown in different regions of Asia,
Europe, and Middle East, especially in various regions of Iran. The extracted Balangu seed gum has
a high molecular weight and rather flexible chain. There has been some research into the effect of
Balangu seed gum on the properties of ice cream, desserts and emulsions. Also, there are many
valuable studies that investigate the effect of Balangu seed gum on quantitative and qualitative of
sorghum gluten free bread (Salehi et al 2014). Basil plant (Ocimum basilicum) comes from the
genus Ocimum of Lamiaceae family consisting of 50 to 150 herbs and shrubs. It is popular aromatic
and white-purple flowering herbs grown in India and Iran. It is also cultivated in the warmer regions
of Africa, Central and South America. Aside from its culinary use, basil extract has been used in
food flavoring and in fragrances. Basil contains essential oil, rich in linalool and methylchavicol
compounds, which are responsible for its aromatic properties. The outer layer of basil seed contains
a pectinous matrix, which readily swells when soaked in water. The seed has been used in
traditional medicine for the treatment of coughs, sore throats, diarrhea, indigestion and kidney
malfunctions (Zameni et al 2015). Today, due to the non-degradability of synthetic packaging
materials, there have been growing study interests toward natural resources to making
biodegradable edible packaging films and coatings. These research mainly focused on developing
edible coatings and improving their properties to exert the main desired features of usual synthetic
materials, such as high mechanical strength, lightness, softness, water resistance and transparency.
The one of the alternatives to plastics, are edible biopolymers including proteins, polysaccharides
and lipids. Biopolymers are biodegradable and environmentally friendly compounds and they can
reduce the amount of chemical hazards and home wastes. Various polysaccharides have been used
for the making of edible films including starch, tapioca, corn, cellulose and cellulose derivatives
such as HPMC, CMC (carboxymethylcellulose), and MC (methylcellulose), quince seed mucilage,
Pullulan, alginate, carrageenan, and policaju gum (Salehi 2019b). Due to problems caused by the
use of artificial coatings, researchers have begun to produce natural edible coatings for the
preservation of food, including fruits and vegetables, and one of the sources of their preparation is
plant gum.

Material and methods: This research was carried out to investigate the effects of Balangu and
Basil seeds gum coating on storage life and some quantitative and qualitative properties of peach
during cold storage. For this purpose, a factorial experiment in a completely randomized design



with three replications was conducted. Balangu ana Basil seeds were purchased from a local market.
The cleaned seeds were soaked in distilled water (water/seed ratio 20:1) at 60°C, pH=7, for 20 min.
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 65°C and finally the powder
was milled, packed and kept at cool and dry condition. Each experiment consisted two factors
including treatments and storage time. Treatments were applied with dipping of fruits for 5 minutes
in prepared solution at 25°C. After drying, the fruits were moved to plastic containers and stored in
cold storage at 5°C and 90% RH. Second factor was storage time with 4 levels including 1
(beginning of storage), 10, 20 and 30 days after storage. In each of the mentioned dates the fruits
were removed from storage and the following quantitative and qualitative parameters were
evaluated: soluble solids, titratable acidity, ethylene production, respiration rate, total phenols and
sensorial evaluation. The hedonic test was used to determine the degree of overall liking for the
peaches. For this study, trained consumers were recruited from the students, staff and faculty. All
consumers were interested volunteers and informed that they would be evaluating the peaches. For
the apple cake manufacturing study, 15 consumers received five samples and were asked to rate
them based on degree of liking on a five-point hedonic scale (1 = dislike extremely, 3 = neither like
nor dislike, 5 = like extremely). Samples were placed on plates and identified with random three-
digit numbers. Each measurement was conducted in triplicate. The experimental data were
subjected to an analysis of variance (ANOVA) for a completely random design using a statistical
analysis system (Minitab 16). Duncan’s multiple range tests were used to determine the difference
among means at the level of 0.05.

Results and discussion: The results showed that application of Balangu and Basil seeds gums had a
significant effect on reducing respiration rate of peach. The effect of storage time on all evaluated
traits in peaches were significant. At the end of storage, the soluble solids and phenols in fruit were
increased, and titratable acidity decreased. The interaction between treatments and storage time was
significant on some of the characteristics in peaches, such as soluble solids, titratable acidity,
ethylene production and respiration rate. Analysis of variance showed that the effect of treatment,
time and treatment interaction and time on respiration of peach fruit were significant at 1% level.
The respiration rate of peach fruit increased during different storage periods. The lowest percentage
of weight loss was related to Basil gum treatment. Treatments of Balangu gum, Basil gum and the
combination of two gums were not significantly different at 1% probability level, while they were
not significantly different from the control treatment. The control treatment had the highest
percentage of weight loss compared to the other treatments. The level of titratable acidity of peach
fruit in control treatment was significantly different from other treatments. The lowest acidity was
observed on day 30 in control treatment and the highest acidity was observed on the day of storage.
Conclusion: According to the results, the use of 0.1% Balangu and Basil seeds gums is
recommendable as a natural edible coating to preserving quality and extending storage life of
peaches.
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