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ABSTRACT 

In this research, corn starch, tulsiaqueous extract (1.5% &2%) and ber extract based herbal 

edible coating was applied on fresh cucumbers to maintain the quality and the shelf life of 

cucumber which is stored at low temperature (10°C). The corn starch provides a semi permeable 

membrane on the surface of cucumbers which acts as a protective barrier against concentration 

of internal gases i.e. CO2, O2 and ethylene. Water loss from fruits and vegetables is mainly 

caused by respiration and transpiration process. The semi permeable membrane reduces the 

transpiration and respiration rate and results in reduction of water loss. Reduction in water loss 

is the main component of all fruits and vegetables to maintain the quality and extend the shelf 

life of fruits and vegetables. Sensory was done on the basis of organoleptic characteristics such 

as fruits colour, texture, taste and flavor, after taste and overall acceptability. These all 

parameters are better in coated cucumber as compared to uncoated cucumbers which is stored 

at same temperature and same storage period.  

Keywords: Herbal edible coating, Cucumbers, Corn starch, Anti-microbial, shelf life. 

INTRODUCTION 

Fruits and vegetables are highly demanded in consumption due to their health benefits and high 

nutritional value. Almost all fruits and vegetables are rich in nutrientssuch as vitamins, minerals 

(calcium, iron and phosphorus), fiberand also rich in phytochemicals (Raghav et al.,2016). 

Phytochemicals are plant material having a disease protective and preventative property.All 

fruits and vegetables are highly perishable and are subjected to rapid deterioration leading to 

decay (Raghav and Saini, 2018). Post-harvest losses of fruits and vegetables occur during the 

transportation, handling and storage. So, it is required to maintain the quality of fruits and 

vegetables for the availability of these throughout the world. 
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Cucumber (Cucumis sativus): Cucumber (Cucumis sativus) is a familiar vegetable which 

belongs to the family of Cucurbitaceous.It holds around3.6% carbohydrate, 95% water and 

0.65% protein and is low in calories (Bahnasawy andKhater, 2014).Its cultivation around 40,000 

tons in all over the world and the first producer of cucumber is china which is followed by 

Turkey, Iran, Russia and Ukraine(FAO, 2005).It is mainly grown in summer season.  

Cucumber is a highly perishable product. After storage of more than one weekshriveling, 

yellowing and decay are increased. Cucumber should be stored at temperature of 10ºC. If stored 

at below 10ºC chilling injury can occur (Raghav and Saini, 2018). Many techniques are available 

to increase the shelf life during post harvesting period such as chemical preservative,fungicide, 

modified atmosphere storage, controlled atmosphere storage and edible coating (Kasim and 

Kasim,2011).In India, it is mainly cultivated in Andhra Pradesh, Assam, Bihar, 

Karnataka,Jammu and Kashmir, Madhya Pradesh, Kerala, Punjab, Odishaand Rajasthan in 

summer seasons with high-quality production rate and is one of the most important market 

vegetable.It is mainly consumed as raw vegetable in the form of salad which is most popular in 

all over the world (Saha et al.,2016). 

Edible Coating: Edible coatings are thin layer applied on fruits and vegetables which can 

control the moisture transfer,gas change and also prevent the decay in fruits and vegetables. It 

enhances the shelf lifeof fruits and vegetables and has been used safely for human consumption 

and it has no toxic effects (Dhall, 2013). The main aim is to lower down the risk of shrinkage, 

fruit weight loss and improve appearance but they can also decrease the occurrence of other 

disorders (Bajwa and Anjum,2007). It also prevents the water loss and aid shine to the surface of 

fruits and vegetables. To enhance the post harvest quality of fruits and vegetables, many 

treatments and techniques are already being used such as fungicide treatment, modified 

atmosphere packaging, and controlled atmosphere packaging. In all these treatment the desirable 

environment can be artificially created through maintaining the gaseous composition and 

temperature so that all food products maintain their flavor, colour, texture and appearance. But 

all these treatments and techniques are having drawbacks such as less economical and chilling 

injury and also harmful to human beings (Wang and Qi, 1997). 

Nowadays edible coatings are the alternative source to overcome from these types of drawbacks. 

It extends the shelf life of fruits and vegetables and it is safe for consumption without any toxic 

effects or harmful effects. Edible coatings are composed of carbohydrate, protein, lipid, or with 

their combination. Carbohydrate based edible coatings are mainly used such as corn starch, it is 

biologically absorbent and semi permeable to gases, odorless, tasteless, colorless and non-toxic 

(Tharanathan,2003). It is fit for human consumption. It is cost effective and suitable for post 

harvest packaging and act as a preservative material and has excellent mechanical properties 

(Anand et al.,2008). But at the present time herbal extracts such asaloevera extract, tulsi 

extract,neem extract, marigold extract, and others or their combinations are also used in 

preparation of edible coatings; this can act as antimicrobial, antioxidant and preservative as well 

as and known as herbal edible coating (Raghav and Saini, 2016).  
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Table 1:Examples of edible coating applications on fruits and vegetables that have been 

analyzed. 

 

Produce Coating material Functions References 

Apple Tragacanth gum O2barrier; carrier 

(antioxidant) 

Jafariet al.(2018)  

Avocado Candelilla O2/CO2/H2O 

barrier 

Ochoa et al.(2011) 

Cherry Gelatin; carboxymethyl cellulose; 

soy protein isolates (SPI) 

O2/H2O barrier  Goldinget al. 

(2011) 

Corn Zein Microbial barrier Baysal et al. (2009) 

Mango 

fruit 

Rosemary oil with mucilage 

solution 

O2/CO2/H2O 

barrier 

Alikhani (2014)  

Mushroom Chitosan H2O barrier Eissa(2007) 

 

Natural surfactant used in edible coating of fruits and vegetables: Natural surfactant are 

naturally derived from plant and animal sources which can decrease the surface tension by 

formation of foam to make the penetration of water speedily into the material to help cleaning 

agent and able to alter the phyio-chemical nature of substance (Dutta, 1985). 

The chemical formula for surfactant is C26H31O10. It is mainly glycoside. The glycosidic nature 

of surfactant particle has two ends- hydrophilic end that attracts water and hydrophobic end that 

resist water. The name ‘saponin’ is derived from the Latin word ‘sapo,’ meaning soap. They also 

reveal a variety of biological activities. (Boruah, 2013). 

Ber (Ziziphus mauritiana): Ziziphus mauritianais cultivated to some point during its natural 

variety but mostly in India where it is grown commercially and has much horticultural attention 

and refinement. It belongs to the family of Rhamnaceae. Its common name is ber. It aids weight 

gain, improves muscular strength and increases stamina. The leaves are astringent and febrifuge. 

Also, said to promote hair growth. Ber fruit contain anti-inflammatory, antibacterial and 

antioxidantproperties and they are also rich in thiamin, riboflavin, vitamin ‘C’ and pectin. Ber 

fruit are rich in flavonoids, which are necessary for the assimilation of vitamin ‘C’and which 

help to promote circulation, stimulate digestion and prevent allergies. It acts as a natural 

surfactant. (Palejkar et al., 2012). 

 

MATERIAL AND METHODS 

Collection of cucumbers: The fresh cucumbers (5kg) were brought from the market with least 

damage and at most care. The initial observation of fresh cucumber was recorded and used to 

study the shelf life by performing the different parameter. 
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Preparation of aqueous tulsi extract: The tulsi leaves were collected from the university 

campus. The fresh leaves washed with potable water andit is then shed drying.The dry leaves 

grinded into powder form. The dried powder of tulsi (20-25g) was placed in the thimble of 

soxhlet apparatus. Distilled water was used as a solvent. The extraction was continued at 60-

70˚C for about 48 hours till clear solvent was seen in the thimble. Then the extract was 

concentrated by evaporation. After that the extract was dried in a hot air oven at 30-40˚C for 

about 3-4 hour till the desired solid form was obtained. The extract was kept in the refrigerator 

till further use (Shetty et al., 2013). 

Preparation of aqueous ber extract: The ber leaves were collected from university campus. 

Then washed with tap water after then it was washed with potable water to remove the dust and 

other fine particle. Leaves were shed drying on filter sheet. The dried leaves were grounded into 

a fine powder. About 150 ml of water was boiled and add into a 15-20g dried ber powder and 

mixed it. Then it was strained through muslin cloth and it was repeated thrice and after it was 

filtered through whatmanfilter paper. The extract was dried in a hot air oven at a temp of 40-

50˚C for about 6-7 hours and the solid form was obtained and the extract was placed in a 

desiccator and afterwards it was refrigerated till further use (Ashraf et al., 2015). 

Edible coating preparation: 1.5% Herbal edible coating: To prepare the herbal ediblecoating, 

1.75g of corn starch powder wasweighedand mixed into 100 ml potable water and it was placed 

on a hot water bath at80˚Ctill the solution was gelatinized. Then 1g aqueous ber extract was 

added and mixed it and then add 1.5g of aqueous tulsi extract and mixed properly. 

2% Herbal edible coating:This herbaledible coating prepared by 1.75g of corn starch powder 

was weighed and mixed into 100 ml potable water and it was placed on a hot water bath at 70˚C 

till the solution was gelatinized. Then aqueous ber extract of about 1g was added and mixed it 

and then add 2g of aqueous tulsi extract and mixed it. 

Applied on fruits and vegetables: The cucumber were divided into 3 parts that is uncoated 

cucumber which is labelled by UC1-UC8, coated cucumber with 1.5% herbal edible coating 

which is labelled by T1-T10, coated cucumber with 2% herbal edible coating which is labelled by 

T11-T20. Edible coatings were sprayed on the cucumber. Then it was stored at low temperature 

(10˚C) for about 7 days.  

 

Physiochemical analysis of Cucumber 

Weight loss: The difference between initial and final weight was measured as a total weight loss 

during that storage period and calculated in triplate at difference of 7 days of storage (AOAC, 

1994). 

Weight loss (%) = 
𝐢𝐧𝐢𝐭𝐢𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭−𝐟𝐢𝐧𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭

𝐟𝐢𝐧𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭
× 𝟏𝟎𝟎 

 

Titratable acidity: The titratable acidity of coated and uncoated fruit was calculated by using 

the 0.1N NaOH titrate with 5ml of juice sample with few drop of phenolphthalein indicator in 

triplate till the concrete reading has been achieved (Babajide et al., 2013). 
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%Acidity = 
𝟎.𝟎𝟔𝟒 ×𝐍𝐨𝐫𝐦𝐚𝐥𝐢𝐭𝐲 𝐨𝐟 𝐍𝐚𝐎𝐇 ×𝐓𝐢𝐭𝐫𝐞 𝐯𝐚𝐥𝐮𝐞 

𝐕𝐨𝐥𝐮𝐦𝐞 𝐨𝐟 𝐒𝐚𝐦𝐩𝐥𝐞 (𝐦𝐥)
× 𝟏𝟎𝟎 

 

Firmness: The firmness of coated and control samples were analysed using a penetrometer with 

its probe of FT – 516. Firmness was measured in kgf. (Ranganna, 2003). 

Total soluble solids: The TSS of coated and uncoated fruits samples was determined using a 

refractometer by using a scale of 0-30˚ Brix (Ranganna, 2003). The cucumber was picked from 

each group, both coated and uncoated group and then juice was extracted by squeezing the 

cucumber. 

pH: Cucumber juice was freshly prepared. pH was determined by using a digital pH meter 

(Ranganna, 2003). 

Appearance change: Appearance changes were analyzed by visual and photographically 

recorded. All photographs were taken at the same angle and same distance. 

Sensory Analysis: Sample was evaluated on the basis of organoleptic characteristics such as 

fruit texture, fruit colour/appearance, fruit flavor and taste, after taste through a panel of 5 judges 

at different storage period using hedonic scale (Raghav and Saini, 2018). They were scored on a 

hedonic scale i.e. 9= like extremely, 8 = like very much, 7= like moderately, 6= like slightly, 5= 

neither like nor dislike, 4=dislike slightly, 3=dislike moderately, 2=dislike very much and 

1=dislike extremely.  

Statistical analysis: Data was analyzed by using the appropriate analysis of variance (ANOVA) 

with storage time and treatment as sources of variation. 

RESULTS AND DISCUSSIONS 

Physical appearance: Changes in physical appearance of cucumber as influenced by storage 

period as shown in table 1. Herbal edible coating shows the better appearance as compared to 

uncoated cucumber stored at low temperature (10˚celsius). 

 

Table 1:Physical appearance of uncoated and coated cucumbers stored at 10˚C during the 

storage period. 

Days Coating (1.5%) 

10˚C 

Coating (2%) 

10˚C 

Uncoated 

10˚C 

0 

 
Coating 1.5% 

 

 
Coating 2% 

 

 
Control 
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7th 

 
Coating 1.5% 

 
Coating 2% 

 
Control 

14th 

 
Coating 1.5 % 

 
Coating 2% 

 

 
Control 

 

21st 

 
Coating 1.5% 

 
Coating 2% 

 
Control 

 

On 7th day of storage period, there was a dull or green yellowish colour were found in uncoated 

cucumbers while the fresh green colour were found in coated cucumbers. On 14th day of storage 

period, lightly shrinkages was found in uncoated fruit as compared to coated cucumbers. On 

21stday of storage, much more shrinkage and dark yellow colour was found in uncoated 

cucumber while the slightly shrinkage was found in coated cucumbers. 

Raghav and Saini (2018) also studied that the physical appearance in coated cucumber based 

corn starch and mint extract was better as compared to uncoated cucumber stored at room and 

low temperature i.e. 25˚C and 10˚C. On 12th day uncoated cucumber was acceptable which is 

stored at 10˚C but the surface of uncoated cucumber was dull or shrink as compared to herbal 

edible coated cucumbers. In green fruits and vegetables, shelf life and quality decreases due to 

the decrement of chlorophyll content which is present with yellow carotenoids pigment. During 

the maturity phase of fruit and vegetables, the lighter yellow colour is appeared and if it stored 
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for a long duration, mostly fruits and vegetables will undergo the eroding of chlorophyll which 

affected the shelf life and quality of fruits and vegetables. 

Firmness: The firmness of uncoated and coated cucumber was analyzed by using a 

penetrometer. The firmness of uncoated cucumber was significantly (p<0.05) decreased at the 

end of storage,5.33 on 21st day at low temperature (10˚C) respectively.  The firmness of herbal 

edible coated cucumber in both the treatment of tulsi extract i.e. (1.5%) (2%) had been found 

higher value i.e. 1.5% (5.4 kgf on 21st day), 2% (6.66 kgf on 21st day) at the end of storage day 

as compared to uncoated cucumber which is stored at same temperature and for the same storage 

period. The result have revealed that the herbal edible coated cucumbers retain the maximum 

freshness as compared to uncoated cucumber.  

 

 

 

 

 

 

 

 

 

 

Fig 1. Effect of herbal edible coating on firmness of cucumbers during the storage at 10˚C. 

 

Raghavand Saini (2018) were found similar result in corn starch and mint extract herbal edible 

coating of cucumber respectively. The result of this study also shows that the uncoated cucumber 

clearly showed the lowest firmness at the end of storage period on both temperature i.e. 10°C and 

25˚C while the coated cucumber with corn starch and mint extract based herbal coating showed 

the higher value at the end of storage period, so coated cucumber retain the maximum firmness 

as compared to uncoated ones. Our result also shows the similar result. 

pH: The pH value of uncoated cucumbers and coated cucumbers was analyzed regularly during 

the storage period. There was a significant difference between the treatments at 5% level of 

significance, although the corn starch, tulsi , and ber extract based herbal edible coating indicated 

the higher pH as compared to uncoated cucumbers stored to low temperature (10˚C). 

 

 

 

 

 

 

 

Fig 2. Effect of herbal edible coating on pH of cucumber during storage at 10˚C. 

0

2

4

6

8

10

12

0 day 7th day 14th day 21st day

kg
f

Uncoated cucumber

Coated cucumber
(1.5%)

Coated cucumber
(2%)

0

2

4

6

0 day 7th day 14th day 21st day

p
H

Days

Uncoated Cucumber
(1.5%)

Coated cucumber
(2%)

Coated cucumber
(2%)2

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/791



Oluwaseun et al., (2013) were found similar result in polysaccharide based edible coating 

(carboxy methyl cellulose and corn starch) on cucumber to extend the shelf life during the 

storage at ambient temperature. 

The edible coating forming a semi-permeable membrane on the surface of fruits and vegetables 

causes a decrease in the pH and the concentration of CO2 and O2 was modified i.e. internal 

atmosphere of fruits and vegetables, thus delay the ripening process. 

Weight loss: There was a significant difference (P<0.05) in the weight loss of coated and 

uncoated cucumber. The result have revealed that weight loss reduced in coated cucumber with 

corn starch, tulsi extract and ber extract based herbal edible coating as compared to uncoated 

cucumbers. The minimum weight loss was found in both the treatment of coated cucumber i.e. 

1.5% and 2% as compared to uncoated cucumber at the end of storage day. At the end of storage 

day, the weight loss of uncoated cucumber was 108.18g respectively. On the other hand the 

weight loss of coated cucumber (1.5%) (2%) at the end of storage day was 1.5% (67.19g) and 

2% (57.72g) which were the minimum weight loss as compared to uncoated cucumber. 

 

 

 

 

 

 

 

 

 

 

Fig 3. Effect of herbal edible coating on weight loss of cucumbers during the storage at  

10˚C. 

Ghosh et al. (2015) reported the similar result in edible coating of lemon with corn starch, corn 

starch was effective for decrease in weight loss and also extend the shelf life of fruits and 

vegetables. 

The weight loss in fruits and vegetbales is mainly caused by respiration and transpiration 

process. Edible coating decreases the respiration and transpiration rate by providing the semi 

permeable membrane on the surface of fruits and vegetables which act as protective barrier 

against the internal gases. 

Titratable Acidity: The titratable acidity of uncoated cucumbers and coated cucumbers was 

analyzed regularly during the storage period. The titratable acidity in coated cucumbers had been 

found higher as compared to uncoated cucumbers. The titratable acidity of uncoated cucumber at 

the end of storage day was 0.029% while in the coated cucumbers was reported that 0.046% in 

1.5% tulsi extract, 0.034% in 2% tulsi extract respectively. The titratable acidity of uncoated 

cucumbers was lower than coated cucumbers which is stored at 10˚C. 
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Fig 4. Effect of herbal edible coating on titratable acidity of cucumber during storage at 

 10˚C. 

 

Omoba and Onyekwere showed the same result of titratable acidity (%) in chitosan and 

lemongrass extract coated cucumbers. 

Total soluble solids: The TSS of herbal edible coated cucumber (1.5%),(2%) were 5.03˚brix, 

5.06˚brix while the TSS of uncoated cucumbers was 5˚brix at the end of storage period. The 

results have revealed that the coated cucumber had been found higher value as compared to 

uncoated one. Decrease in total soluble solids at the time of storage period is as natural as sugar. 

Sugar is the basic component of the TSS, which is used in the respiration procedure for 

metabolic activity of the fresh fruits and vegetables. Corn starch convert into sugar in the tissues 

of fruits and vegetables which denotes an increase the TSS with an increase in the storage period. 

This process was delayed with the help of herbal edible coating, slows down the metabolism 

process by maintaining the internal respiration rate and thus avoiding the reducing amount of 

soluble solids of coated fruit as compared to uncoated fruits. 

 

 

 

 

 

 

 

 

Fig 5. Effect of herbal edible coating on total soluble solids of cucumber during storage at  

10˚Celsius 

 

Saha et.al (2016) analyzed the similar result of TSS in guar gum based edible coating of 

cucumber. TSS (Total soluble solids) of cucumber found to be first increase and then decrease 

with increase in storage time in both coated and control cucumber. However, the changes in TSS 

were not significant (p≤0.05).Lesser variation showed in TSS of coated cucumber as compared 

to uncoated cucumber. 
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Sensory Evaluation:The sensory scores of coated cucumbers with corn starch, tulsi extract and 

ber extract based herbal edible coating and uncoated cucumbers were summarized in table 2. It 

can be seen as the sensory scores of coated cucumber significantly (P<0.05) improved the shelf 

life, maintain the other quality parameters such as texture, flavor and taste, colour, after taste and 

overall acceptability which is stored at 10˚C. 

Table 2. Sensory evaluation of coated and uncoated cucumbers after storage at 10˚C. 

Quality Parameters Treatments Storage Time 

7th 14th 21st 

Colour Uncoated 

Cucumber 

7.1±0.33 7±0.15 6.7±0.2 

Coated 

Cucumber 

(1.5%) 

7.4±0.18 7.3±0.12 7.1±0.18 

Coated 

Cucumber (2%) 

7.9±0.36 7.8±0.12 7.2±0.12 

Texture Uncoated 

Cucumber 

7±0.44 7.1±0.4 6.6±0.18 

Coated 

Cucumber 

(1.5%) 

7.4±0.33 7.3±0.2 6.8±0.25 

Coated 

Cucumber (2%) 

7.8±0.40 7.5±0.22 7±0.15 

Flavor and Taste Uncoated 

Cucumber 

7.2±0.33 7.6±0.25 6.5±0.22 

Coated 

Cucumber 

(1.5%) 

7.3±0.3 8.1±0.1 6.9±0.18 

Coated 

Cucumber (2%) 

8.2±0.25 8.1±0.12 7.3±0.2 

After taste Uncoated 

Cucumber 

7.3±0.37 7.4±0.25 6.6±0.18 

Coated 

Cucumber 

(1.5%) 

7.5±0.31 7.7±0.2 7±0.15 

Coated 

Cucumber (2%) 

8.2±0.56 7.8±0.12 7.1±0.18 

Overall acceptability Uncoated 

Cucumber 

7.2±0.37 7.3±0.12 6.7±0.12 

Coated 

Cucumber (1%) 

7.6±0.24 7.8±0.12 7.2±0.12 

Coated 

Cucumber (2%) 

8.1±0.18 7.9±0.12 7.3±0.2 
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Raghav and Saini (2018) investigated the shelf life of cucumber and quality maintained at room 

temperature and low temperature i.e. 25 degree celsius and 10 degree celsius by testing the effect 

of edible coating based on corn starch and mint extract.Sensory evaluation parameter like colour, 

appearance, taste, flavor, texture and overall acceptability was also better in coated fruits which 

are stored at low temperature (10˚C) and room temperature (25˚C) for the storage period of 12 

days as compared to uncoated cucumber for same days and same temperature.  According to this 

study, on 7th day of storage period our result also shows that the corn starch, aqueous tulsi extract 

and aqueous ber extract based herbal edible coating on coated fruit was also better at low 

temperature (10˚C) as compared to uncoated fruit which is also stored at (10˚C). 

 

CONCLUSION 

This study concluded that herbal edible coating with corn starch, aqueous tulsi extract and ber 

extract were helpful for increasing the shelf life of coated cucumber as compared to uncoated 

cucumber at 10˚C. This coating maintain the better quality and reducing the post-harvest issues 

such as wilting, shriveling by providing a semi-permeable membrane which is a protective 

barrier against the internal gases such as CO2, O2 and ethylene. Herbal edible coating retard the 

decay process with the help of semi permeable membrane on the surface of cucumbers and thus 

decrease the metabolic rate, respiration and transpiration rate of coated cucumbers and result in 

reducing the water loss which is ultimately helpful in increasing the market commodity. Sensory 

evaluation parameter and other physiological parameter was also better in coated fruits which 

were stored at low temperature (10ºdegree) for the storage period of 21 days (however for 

acceptability point of view the cucumbers were acceptable only for a storage period of 14 days)  

as compared to uncoated cucumber for same days and same temperature. This coating had a 

significant difference between the treatments at 5 % level of significance.Therefore, it is 

concluded that herbal edible coating provides a beneficial effect and effective for fruits and 

vegetables and enhances the shelf life of fruits and vegetables and does not provide and harmful 

effect on human body. In recent years, most studies on edible coating have been conducted at 

laboratory scale, so more research is required on large scale, so more fruits and vegetables can be 

preserved for long time with the help of edible coating.  

 

REFERENCE 

1. Alikhani M. (2014). “Enhancing safety and shelf life of fresh‐cut mango by application of 

edible coatings and microencapsulation technique”, Food Science and nutrition, 2(3): 210-

217. 

2. Anand T., Chandrasekaran A., Kuttalam S.P., Senthilraja G., Raguchander T. and 

Samiyappan R. (2008). “Effectiveness of azoxystrobin in the control of 

Erysiphecichoracearumand Pseudoperonosporacubensis on cucumber”, Journal of plant 

protection research, 48(2): 147-159. 

3. AOAC (Association of Official Analytical Chemists) (1994). Official Methods of 

Analysis.16th Ed. Virginia. USA.Babajide J.M., Olaluwoye A.A., TaofikShittu T.A. and 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/795



Adebisi M.A. (2013). “Physiochemical properties and phytochemical components of spiced 

cucumber-pineapple fruit drink”, Official Journal of nigerian institute of food science and 

technology , 31(1): 40-52. 

4. Ashraf A.,Sarfraz R.A., Anwar F., Shahid S.A. and Alkharfy K.M. (2015). “Chemical 

composition and biological activities of leaves of ziziphus mauritiana l. native to Pakistan”, 

Pakistan journal of botany, 47(1): 367-376. 

5. BahnasawyA.H., and G Khater E.S. (2014). “Effect of wax coating on the quality of 

cucumber fruits during storage”, Journal of food processing and technology, 5(6): 

1000339. 

6. Bajwa B.E. and Anjum F.M. (2007). “Improving storage performance of Citrus 

reticulateblanco mandarins by controlling some physiological disorders”, International 

Journal of food science and technology, 4: 459-501. 

7. Baysal T., Bilek S.E. and Apaydın E. (2009). “The effect of corn zein edible film coating on 

intermediate moisture apricot (PRUNUS ARMENICa L.) quality”, GIDA, 35(4): 245-249. 

8. BoruahB., and Gogoi M. (2013). “Plant based natural surfactant”,Asian Journal of Home 

Science, 8(2): 759-762. 

9. Dhall R.K. (2013). “Advances in edible coatings for fresh fruits and vegetables”, Critical 

reviews in food science and nutrition, 53(5): 435-450. 

10. Dutta A.C. (1985). “Dictionary of economic and medical plant G.H road cinnamorajorhat, 

Assam”, 21, 66,100, 178,189,191. 

11. Eissa H.A.A (2007). “Effect of chitosan coating on shelf life and quality of fresh-cut 

mushroom”, Journal of Food Quality, 30: 623–645. 

12. Ghosh A., Dey K. and Bhowmick N. (2015). “Effect of corn starch coating on storage life 

and quality of Assam lemon (citrus lemon burn.)”, Journal of crop and weed, 11(1):101-

107. 

13. JahanshahiB., Jafari A., Vazifeshenas M.R. and GholamnejadJ. (2018). “A novel edible 

coating for apple fruits”, Journal of horticulture and postharvest research, 1(1): 63-72. 

14. Kasim M.U. and Kasim R. (2011). “Vapor heat treatment increase quality and prevent 

chilling injury of cucumbers (Cucumis meloL. cv. Silor)”, American-eurasian journal of 

agricultural and environmental sciences, 11(2): 269-274.  

15. Lim R., Stathopoulos C.E. and Golding J.B. (2011). “Effect of edible coatings on some 

quality characteristics of sweet cherries”, International food research journal, 18(4): 1237-

1241. 

16. Ochoae E., Pompa S.S., Molina R.R,. Garza H., Rodríguez A.V. and Aguilar C.N. (2011). 

“Evaluation of a candelilla wax-based edible coating to prolong the shelf-life quality and 

safety of apples”, American journal of agricultural and biological sciences, 6(1): 92-98. 

17. Oluwaseun A.C., Kayode A.A., Bolajoko F.O. Bunmi A.J. and Olagbaju A.R. (2013). “Effect 

of edible coatings of carboxy methyl cellulose and corn starch on cucumber stored at 

ambient temperature”, Asian Journal of agriculture and biology, 1(3):133-140. 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/796

https://www.tandfonline.com/bfsn20
https://www.tandfonline.com/bfsn20
https://www.tandfonline.com/toc/bfsn20/current
https://www.tandfonline.com/toc/bfsn20/current
https://www.tandfonline.com/toc/bfsn20/current
https://www.tandfonline.com/toc/bfsn20/current
https://www.tandfonline.com/toc/bfsn20/current


18. Omoba O.S. and Onyekwere U. (2016). “ Postharvest physicochemical properties of 

cucumber fruits (Cucumber sativusL) treated with chitosan-lemon grass extracts under 

different storage durations”, African journal ofbiotechnology, 15(50):2758-2766. 

19. Palejkar C.J., Palejkar J.H., Patel A.J. and Patel M.A. (2012). “A plant review on 

zizipusmauritiana”,International journal of universal pharmacy and life sciences, 2(2): 

202-211. 

20. Raghav P.K. and Saini M. (2018). “Development of mint (Menthaviridis L.) herbal edible 

coating for shelf life enhancement of cucumber (Cucumis sativus)”,International journal of 

green and herbal chemistry, 7(2): 379-391. 

21. Raghav P.K., Agarwal N. and Saini M. (2016). “Herbal Edible Coatings of Fruits & 

Vegetables: A Newer Concept”, International journal of advanced research, 4(6): 1452-

1458. 

22. Rajesh H., Rao S.N., Shetty P.K., Rani M.N., Rejeesh E.P. and Joseph L. (2013). 

“Phytochemical analysis of aqueous extract of ocimum sanctum linn”, International journal 

of universal pharmacy and bio sciences, 2(2): 462-468. 

23. Ranganna S. (2003). “Hand book of analysis and quality control for fruit and vegetable 

products”, 2nd Edition, 1226. 

24. Saha A., Tyagi S., Gupta R.K. and Tyagi Y.K. (2016). “Guar gum based edible coating on 

cucumber (Cucumis sativusl.)”,European journal of pharmaceutical and medical research, 

3(9): 558-570. 

25. Tharanathan R. N. (2003). “Biodegradable films and composite coatings”,Trends in food 

science and technology, 14: 71–78. 

26. Wang C.Y. and Qi L. (1997). “Modified atmosphere packaging alleviates chilling injury in 

cucumbers”, Postharvest biology and technology, 10: 195-200. 

 

 

 

 

 

 

 

 

 

Pramana Research Journal

Volume 9, Issue 5, 2019

ISSN NO: 2249-2976

https://pramanaresearch.org/797


