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Abstract 

Shallot or violet onion (Allium ascalonicum) bulbs are well known for their biological activity resulting 

from the presence of sulphur compounds. The health and nutritional benefits of shallot have led to their 

increased demand and hence production. Shallot harvest handling must be done immediately after 

harvest because these commodity are easily damaged. Plastic food packaging causes serious 

environmental problems. Edible coatings offer various physicochemical advantages for fruit and 

vegetable in preservation. Objective of this study focused on the effectiveness of different coating 

materials such as chitosan, CMC, xanthan gum, carrageenan, sodium alginate to the quality of shallot 

bulbs. Results showed that after 6 month storage by 3.0% chitosan at ambient temperature, shelf-life of 

shallot bulbs remained its stability. Edible coating could maitain shallot quality by controlling 

respiration rate as well as decay. It’s not only as an effective strategy for the product but also friendly 

environment. 
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Introduction 

Shallot or violet onion (Allium ascalonicum) 

is a vegetable with high economic value. 

Carbohydrates in onion constitute about 80% 

of dry matter, and the major non-structural 

carbohydrate of onion bulb is fructo-

oligosaccharides, well known as fructan, 

followed by glucose, fructose, and sucrose. 

The sugar concentration is associated with 

dormancy and storage life of onion, occurring 

as decrease in glucose, fructose and fructan, 

particularly towards the end of storage. High 

concentrations of quercetin, isorhamnetin, 

and their glycosides were also isolated and 

described [1].  

The flavonoid fraction of A.ascalonicum bulbs 

had remarkable antibacterial and anticancer 

properties [2, 5]. It contains various 

organosulfur compounds which have 

antibiotic and anticarcinogenic properties 

and flavonoid like quercetin which is a 

valuable natural source of antioxidants. 

Allium ascalonicum had numerous 

therapeutic effects and health-enhancing 

properties such as cancer prevention [6, 7].  

Bacterial soft rot caused by and is the main 

postharvest disease when the bulbs are 

infected with the bacteria and stored at room 

temperature [8].  

The preservation of shallot is an important 

issue for both farmers and people who use 

shallot as a dietary additive, because of its 

unique fragrance [9]. In order to preserve the 

nutrients in shallots, after harvest, various 

protocols, including incubation, drying or 

lyophilization of the shallot are developed 

[10]. Effect of controlled atmosphere storage 

on abscisic acid concentration and other 

biochemical attributes of onion bulbs were 

verified [11].  

Contents of certain chemical components in 

shallot bulbs after harvest and long-term 

storage were examined [12]. The effect of CA 

storage on quality of shallot bulbs was 

examined [13]. One study determined 

changes in the content of flavonoids in fleshy 
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scales of shallot bulbs in relation to different 

compositions of atmosphere during storage. 

Also antioxidant activity of the bulbs was 

determined [14]. One research studied 

changes in the characteristics of shallot 

(Allium ascalonicum L) during curing prosess 

at a temperature of 45ºC ± 0.6ºC, and RH 

69% ± 0.4% [15]. One research evaluated 

different aspects affecting to the 

fermentation of shallots such as 

concentration of CaCl2, temperature and time 

for blanching; effect of ratio Lactobacilus 

plantarum to the antioxidant of fermented 

shallot [9]. Usage of edible coating is 

beneficial to protect nutritional components 

inside of food with a long durability.  

A thin layer of edible materials which restrict 

loss of water, oxygen and other soluble 

material of food. Edible coatings are an eco-

friendly technique, which slows deterioration 

of vegetables by controlling gas exchange, 

moisture transfer, and oxidation. Major 

advantage of these coatings is to improve 

nutritional and sensory quality of food by 

incorporating active ingredients into the 

polymer matrix that are consumed with food 

products [16].  

Other advantages of edible coating are 

palatable, friendly, durable, bactericidal [17]. 

There are different kinds of films which are 

used such as protein, polysaccharide, lipid 

and composed films. The effect of an alginate-

based coating biofilm on the physicochemical 

characteristics of Welsh onion (Allium 

fistulosum L.) provided evidence in favour of 

the replacement of plastic packaging used in 

post-harvesting process [18].  

There was not any research mentioned to the 

application of edible coating for storage of 

shallot or violet onion (Allium ascalonicum). 

 In order to provide evidence in favour of the 

replacement of plastic packaging or chemical 

treatment used in post-harvesting process, 

this study focused on the possibility of 

various edible coating films such as chitosan, 

CMC, xanthan gum, carrageenan, sodium 

alginate to maintain the quality of shallot 

bulbs during preservation. 

Materials and Method  

Material 

Shallot bulbs were collected from Soc Trang 

province, Vietnam. After collecting, they 

must be conveyed to laboratory within 8 

hours for experiments. They were subjected 

to process of cleaning, disinfection and sun 

drying for 3 days. The coating was applied at 

ambient temperature with different coating 

materials such as chitosan, CMC, xanthan 

gum, carrageenan, sodium alginate at 1.5%. 

After 6 month storage, the coated bulbs 

would be estimated the weight loss, dry 

matter, firmness, sensory, total phenolic, 

total flavonoid. 

Researching Procedure 

Effect of Different Edible Coating to 

Weight Loss (%), Dry Matter (%), 

Firmness (N), Total Phenolic (mg GAE/g 

Extract), Total flavonoid µg RE/g 

Extract) and Sensory of Shallot During 6 

Month Storage 

The coating was applied at ambient 

temperature with different coating materials 

such as chitosan, CMC, xanthan gum, 

carrageenan, sodium alginate at 1.5%. After 

6 month storage, the coated bulbs would be 

estimated the weight loss (%), dry matter (%), 

firmness (N), sensory, total phenolic (mg 

GAE/g extract), total flavonoid (µg RE/g 

extract). 

Effect of different Concentration of 

chitosan as Edible Coating to Weight 

Loss (%), Dry Matter (%), Firmness (N), 

Total Phenolic (mg GAE/g Extract), 

Total flavonoid µg RE/g extract) and 

Sensory of Shallot during 6 Month 

Storage 

The coating was applied at ambient 

temperature with different concentration of 

chitosan (1.5%, 2.0%, 2.5%, 3.0%, 3.5%). After 

6 month storage, the coated bulbs would be 

estimated the weight loss (%), dry matter (%), 

firmness (N), sensory, total phenolic (mg 

GAE/g extract), total flavonoid (µg RE/g 

extract). 

Physico-chemical, Sensory and 

Statistical Analysis 

Weight loss (%) was estimated by comparing 

the weight of shallot before and after 

treatment. Firmness (N) was measured by 

penetrometer. Total phenolic content (mg 

GAE/g extract) was determined using Folin-

Ciocalteu assay [19]. Total flavonoid content 

(µg RE/g extract) was determined by the 

aluminium calorimetric method [20]. Sensory 

score was evaluated by a group of panelist 

using 9 point-Hedonic scale. The experiments 

were run in triplicate with three different 

lots of samples. Statistical analysis was 
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performed by the Stat graphics Centurion 

XVI. 

Result & Discussion 

Effect of different Edible Coating to 

Weight Loss (%), Dry Matter (%), 

Firmness (N), Total phenolic (mg GAE/g 

Extract), Total Flavonoid µg RE/g 

Extract) and Sensory of Shallot During 6 

Month Storage 

Edible film coatings are widely used as a 

protective barrier for the reduction of 

transpiration and respiration, therefore 

reducing the ripening process in fruits and 

vegetables and improving their quality [21]. 

In our present study, different edibible 

coating films (chitosan, CMC, xanthan gum, 

carrageenan, sodium alginate) were 

examined. Our results were noted in table 1. 

Chitosan was noted as the best coating 

material among 5 ones. 
 

Table 1: Quality of shallot during 6 month storage by different edible coatings at 1.5% concentration 

Coating Control Chitosan CMC Xanthan gum Carrageenan Alginate 

 

Weight loss (%) 9.43±0.02a 4.08±0.01f 6.78±0.03c 7.41±0.05b 5.25±0.013d 4.79±0.03e 

Dry matter (%) 11.02±0.03f 18.71±0.03a 15.58±0.01d 14.30±0.01e 16.29±0.01c 17.15±0.01b 

Firmness (N) 2.73±0.04d 3.57±0.02a 3.18±0.02bc 3.02±0.02c 3.33±0.02b 3.40±0.02ab 

Total phenolic (mg 

GAE/g) 

18.24±0.01e 24.19±0.00a 22.08±0.00c 21.15±0.04d 23.48±0.00b 23.82±0.04ab 

Total flavonoid (µg 

RE/g) 

7.35±0.02e 15.20±0.02a 12.37±0.04c 11.25±0.01d 13.31±0.04b 14.42±0.01ab 

Sensory score 3.08±0.00e 7.42±0.00a 6.23±0.02c 5.11±0.03d 6.68±0.02bc 7.02±0.03b 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

Physical properties of alginate-coated onion 

(Allium cepa) skin was studied. The coated 

onion exhibited extended shelf life, reduced 

water loss and improved gloss [22].Contents 

of certain chemical components in shallot 

bulbs after harvest and long-term storage 

were examined. The contents of total sugars 

in shallot bulbs was on average 6.32% 

immediately after harvest and 5.71% after 5 

months of storage. Long-term storage of 

shallot bulbs significantly affected the 

decrease of flavonoid contents, slight 

decrease of total sugars, but a significant 

increase of phenolic acids [12].  

The effect of an alginate-based coating 

biofilm on the physicochemical 

characteristics of Welsh onion (Allium 

fistulosum L.) provided evidence in favour of 

the replacement of plastic packaging used in 

post-harvesting process.  The onions were 

subjected to process of washing, disinfection 

and drying at 21 °C ± 0.2 °C. The coating was 

applied at (30 ° C) with a multi component 

matrix of sodium alginate ranging from 2% to 

10%, glycerol (2%), Tween 20 (1%), and 

ascorbic acid (10%), which was cross-linked 

with calcium chloride (2%).  10% alginate 

edible biofilm showed a favorable effect over 

the onion regarding weight loss, pH and 

titratable acidity, compared to non-coated 

[18]. 

Effect of different Concentration of 

Chitosan as Edible Coating to Weight 

Loss (%), Dry Matter (%), Firmness (N), 

Total Phenolic (mg GAE/g extract), Total 

flavonoid µg RE/g extract) and Sensory 

of Shallot during 6 month Storage 

Chitosan is a high-molecular-weight 

carbohydrate polymer produced by the 

deacetylation of chitin. It is widely applied in 

the storage of fruits and vegetables as a 

semipermeable film that regulates the 

internal atmosphere and reduces the 

transpiration, thus extending their shelf life 

[23]. In our present study, different 

concentration of chitosan (1.5%, 2.0%, 2.5%, 

3.0%, 3.5%) were examined. Our results were 

noted in Table 2. The optimal chitosan 

concentration was recorded at 3.0%. 

 

Table 2: Quality of shallot during 6 month storage by different chitosan concentration 

Chitosan (%) 1.5 2.0 2.5 3.0 3.5 

 

Weight loss (%) 4.08±0.01a 3.25±0.03ab 3.02±0.02b 2.47±0.03bc 2.40±0.00c 

Dry matter (%) 18.71±0.03c 19.15±0.01b 20.37±0.04ab 21.03±0.01a 21.09±0.02a 

Firmness (N) 3.57±0.02b 3.75±0.00ab 3.94±0.00ab 4.19±0.03a 4.22±0.03a 

Total phenolic (mg GAE/g) 24.19±0.00c 25.17±0.04b 25.82±0.00ab 26.41±0.01a 26.50±0.04a 

Total flavonoid (µg RE/g) 15.20±0.02c 15.97±0.02bc 16.78±0.03b 17.40±0.04a 17.46±0.01a 

Sensory score 7.42±0.00b 7.91±0.05ab 8.14±0.02ab 8.43±0.02a 8.50±0.00a 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 
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The effect of CA storage on quality of shallot 

bulbs was examined. After harvest and after 

storage weight loss were determined, as well 

as dry matter, firmness and soluble solids 

content. The highest differences were 

observed in firmness; however, storage 

conditions did not affect bulb's firmness 

significantly. The highest weight loss was 

observed in normal atmosphere condition.  

Dry matter increased significantly during 

storage only in 5% CO2+5% O2 atmosphere 

composition. Soluble solids content 

decreased, although not significantly during 

storage [14]. One study determined changes 

in the content of flavonoids in fleshy scales of 

shallot bulbs in relation to different 

compositions of atmosphere during storage. 

Also antioxidant activity of the bulbs was 

determined. Flavonoid compounds showed 

the increasing tendency, however not all 

changes were significant. There was no 

significant influence of storage conditions on 

DPPH level, while FRAP level was influenced 

significantly [13]. 

Conclusion 

Shallot is one of the vegetables, which are 

especially abounding in flavonoids, phenolic 

acids and other compounds with anti-

oxidative properties. Increased production is 

accompanied by increase in postharvest 

losses due to their perishable nature. Due to 

the relatively short postharvest life in fresh 

form, shallot should be preserved by effective 

method. Plastic food packaging causes 

serious environmental problems. We have 

successfully found out the usage of friendly 

edible coating. The application of this coating 

film may increase shallot producer’s income 

and it could gradually replace traditional, 

environmentally irresponsible plastic 

packaging. 
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