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Abstract

Statistical design using RSM, an effective tool for optimization, was used with an attempt to optimize processing
parameters i.e. aloe vera, carboxyl methyl cellulose and packaging materials. Experiments were designed using
Box Behnken design with three variables. Total 17 experiments were carried out and variable set for all the
experiments were coating concentration of aloe vera gel (10%, 15%, and 20%), CMC (0.5%, 0.75%, and 1.0%)
and 3 levels of packaging material (40, 80, and 120). The results of the study showedcolour change value E first
decreased and then increased with time and was minimum in 11" experiment, 3.998 which has 10% Aloe Vera,
1% CMC. The storage study of apricot samples for 10 days were evaluated on the basis of two way ANOVA and
found significant throughout the storage as compared to control. The study revealed that the life increased from
4 days to 10 days in an experiment span of 10 days. The most suitable optimum level was 20%, 0.5% and 80
micros of Aloe-vera, CMC and LDPE.
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. Introduction

Applications of edible coatings is promising to improve the quality and extend shelf life of lightly
processed produce (Baldwin, Nisperos-Carriedo, & Baker, 1995; Baldwin, Nisperos-Carriedo, Chen, &
Hagenmaier, 1996; Li & Barth, 1998.). Currently the postharvest handling, transportation and marketing of
apricot fruit need sophisticated techniques and facilities.Respiratory metabolism can be reduced by reducing the
storage temperature. Biological reactions generally increase two or threefold for every 10°C rise in temperature
(Nicolai et al., 2009). The respiration rate is affected by the development stage and the respiration pattern
(climacteric/ non climacteric) of the fruit as well (Nicolai et al., 2009).The concept of active packaging is one of
the emerging technologies in food packaging. Active packaging refers to the incorporation of certain additives
into packaging film or within packaging containers with the aim of maintaining and extending product shelf life
(Day, 1989). Different substances that can either absorb or can release a specific gas can control the internal
atmosphere within the package. Active packaging system for the fresh fruits includes use of ethylene scrubber,
moisture scrubber and CO, scrubber.

Edible coatings applied on fresh fruits to reduce the moisture transfer, oxidation, metabolic processes,
respiration rate, physical/ mechanical impacts and microbial growth and to maintain the sensory quality and
safety are important to prolong their shelf life (Nisperos-Carriedo et al., 1992). Edible coating acts as a
physical barrier for the gas exchange between the fruit and their storage environment and create modified
atmosphere. It slows down both the rates of generating energy and substrate degradation which in turn will slow
down the biochemical reactions leading to fruit ripening (Maftoonazad and Ramaswamy, 2005).Keeping all
above cited issues in mind the present work has been undertaken with the following objectives:

1. To study the effect of different coating materials and packaging materials on quality parameter of
apricots during storage in refrigeration condition,.
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Il.  Materials And Methods
2.1 Raw Materials
The present study was conducted at the laboratory of department of Post-Harvest Process and Food
Engineering, G.B, Pant University of Agriculture and Technology, Pantnagar, Udham Singh Nagar,
Uttarakhand.Mature yellow-orange coloured Apricots. The edible coating of aloe vera gel, CMC, HDPE and
LDPE packaging materials were procured from local market of Pantnagar, Udham Singh Nagar, and
Uttarakhand. Homogeneity in variety of Apricots was maintained.

2.2 Experimental Plan and Design

The testing of samples were being done in the department of Post-Harvest Production and Food
Engineering, College of Technology, Pantnagar.The fresh yellow-orange apricots were treated with an
interaction of CMC and Aloe Vera. All treated samples were stored for 10 days and the samples were observed
for changes on 2™ day, 4™ day, 6" day, 8" day and 10™day. For the testing purpose, a total of 13 sets of sample
replications were being made, each having different coating concentration level. In the testing of samples,
following parameteris to be tested.
1. Colour change,

2.3 Elementary Testing Phase

Three levels of CMC viz. 0.5%, 0.75% and 1% and three levels of Aloe Vera gel viz. 10% (w/v), 15%
(w/v) and 20% (w/v), for both, were taken for the determination of suitable maximum and minimum values of
CMC concentration in 500 ml of hot water. Aloe Vera concentration was being varied from 10% (w/v) to 20%
(w/v) in the CMC solution being prepared previously. The solution was first allowed to cool and then coating
was being applied to the apricots being kept in the sets of two.

The elementary testing phase helped in determining the maximum and minimum level of
concentrations which are as follows. The maximum concentration of CMC was found to be 1% (w/v). Above
that, the solution became so thick that it inhibited the natural respiration process of apricots. The minimum level
of CMC concentration was decided to be 0.5% (w/v), as below this level, the viscosity of the coating was not
found to be sufficient enough to hold onto to the apricot samples. Aloe Vera concentrations were found to be
good enough at all three levels of 10% (w/v), 15 %( w/v), 20 %( w/v).Hence the weight and concentrations of
the materials and packaging materials are shown in Table 2.1 .

Table: 2.1: Different concentrations of coating materials.

CMC Aloe Vera Packaging material
2 grams (0.5% wi/v) 50 grams (10% w/v) 40 mm

3 grams (0.75% wi/v) 75 grams (15% w/v) 80 mm

5 grams (1% wiv) 100 grams (20% wi/v) 120 mm

Note: w/v concentration is calculated on the basis of distilled water (500 ml) taken as solvent.

2.4 Determination of colour change

For measurement of colour change images were captured using a high resolution camera. Then, Adobe
Photoshop was used to analyse the images and obtain RGB colour parameters of the image, as Adobe Photoshop
has the capability to analyse digital images for colour (Papadakos et. al. 2000).

Colour analysis of apricot samples and calculation of colour difference (AE), was done using formula

AE= {(L*-L) 2+ (a*-a) 2+ (b*—b) 2}

Where, ‘L’ is referred to as the lightness or luminance

‘a’ is defined along the axis of red—green

‘b’ is defined along the axis of yellow—blue

I1l.  Results And Discussion
Experiment was conducted on different concentrations of Aloe Vera (10%, 15% & 20%), CMC (0.5%,
0.75% & 1%) and packaging material LDPE at refrigerated storage conditions and qualitative characteristics of
coated apricots were determined. Table 3.1 shows the quality parameter (colour difference) of coated apricots.

TABLE 3.1: Quality parameters of coated apricots

Coded levels Colour
Expt. No. difference
A B C
1 -1 -1 0 5.034
2 1 0 1 4.320
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3 1 0 -1 6.129
4 1 -1 0 5.242
5 1 1 0 6.312
6 1 1 0 6.224
7 1 0 1 4.528
8 -1 0 1 6.129
9 0 1 -1 6.129
10 0 1 -1 5.132
11 0 1 3.998*
12 0 0 0 6.129
13 0 1 1 7.890**
14 0 -1 1 6.042
15 0 0 0 6.129
16 0 0 0 6.099
17 0 0 0 4.548

*Minimum value, **Maximum value, A= Aloe vera, B=CMC, C=Packaging material

3.1 Effect of Days and Treatment on Colour difference

Colour is the most obvious indicator of quality of any food material to consumers. It is related to the
age of the apricots, handling, and microbial spoilage and that’s why colour has been used as an indicator to
quantify the shelf life. The colour of fresh apricots is affected by the amount of oxygen presented by the way of
suppressing the enzymatic browning reaction. In addition, microbial population could affect the colour changes
of fresh apricots. Analysis of variance indicated that the use of the edible coatings and storage variables
(temperature and time) in apricots had a significant effect in the colour parameters. L* changes decreased during
storage while a sharp reduction is seen for the control. Significant differences were found between the control
and treated samples. Apricots with an L* less than 32 would not be acceptable even at retail levels. L* in this
experiment ranged from 40 to 47. L* generally decreased over the storage period, indicating a loss of luminosity
in the samples over the storage period. Generally, apricots coated with 3.0 grams CMC, and 75 grams aloe vera
and level 2" of polyethylene sheet showed the highest L* in all experimental samples during the storage period.

3.2Analysis of the Response by ANOVA

The effects of different factors on the experiment were analysed using the Analysis of Variance
(ANOVA) by the Design Expert software. This technique is helpful in telling the statistical significance of a
factor under consideration by breaking down the total variance of the responses. The significance of a factor is
determined by comparing the F-value in the ANOVA table with the tabulated F-value. The technique also helps
in determining the significance of lack-of-fit, that diagnose how well each of the full models fit the data. Models
with a significant lack-of-fit should not be used for predictions. But since our data set contained replicated set of
values for the last four runs, hence lack-of-fit test was not applicable on the model.

3.3 Colour Change Analysis
The color change analysis was being done using a high resolution Digital SLR camera (Nikon- D5100)
and Adobe Photoshop. The measurement was being done in terms of Hunter L*, a* and b* values. L* represents
the lightness or darkness of the sample. Hunter a* represents redness (+) or greenness (-). hunter b* represents
yellowness (+) or blueness (-). These values can be calculated as:
L* = (L/250) x 100
a* = (240a/255) — 120
b* = (240b/255) — 120
These values were used to calculate AE* for all the samples of Apricots by using following expression:
AE* = [(AL*)?+ (Aa*)® + (Ab¥) 7]
Where,
AL*=L1%* - L
Aa* = a* - a¢
Ab* =b* - by
L*, a* and b* are the colour coordinates of the sample and Ly, as and by are the colour coordinates of the fresh
sample.
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3.4 Effect of coating on colour change

The table shows the ANOVA values of the colour change analysis. The F-value of 3.97 suggests that
the model is significant and the colour change is greatly affected by the interaction. It also suggests that the
probability of this large F-value due to noise is very low i.e. 0.4009% chance. Table 3.2shows the results of
ANNOVA for colour change.

Table 3.2: Results of ANNOVA for Colour Change

Source Sum of Squares Ds¢ Mean Square F-Value E}\;ﬂiep

Model 43.93 9 4.88 3.97 0.0414 significant
A- Aloe Vera 4.76 1 4.76 3.86 0.0900

B-CMC 5.61 1 5.61 4,56 0.0702

C-LDPE 0.33 1 0.33 0.27 0.6181

AB 8.61 1 8.61 7.00 0.0332

AC 3.969E-003 1 3.969E-003 3.226E-003 0.9563

BC 16.48 1 16.48 13.40 0.0082

A 0.90 1 0.90 0.73 0.4218

B2 6.38 1 6.38 5.18 0.0569

c? 0.33 1 0.33 0.27 0.6220

Residual 8.61 7 1.23

Lack of Fit 4.18 3 1.39 1.26 0.4009 not significant
Pure Error 443 4 111

Cor Total 52.54 16

The Model F-value of 3.97 implies the model is significant. There is only a 4.14% chance that an F-
value this large could occur due to noise. Values of "Prob> F" less than 0.0500 indicate model terms are
significant. In this case AB, BC are significant model terms. Values greater than 0.1000 indicate the model
terms are not significant. If there are many insignificant model terms (not counting those required to support
hierarchy), model reduction may improve your model. The "Lack of Fit F-value" of 1.26 implies the Lack of Fit
is not significant relative to the pure error. There is a 40.09% chance that a "Lack of Fit F-value" this large could
occur due to noise. Non-significant lack of fit is good -- we want the model to fit. In this model, AC is a
significant model term with a model value of 0.0054. With an Adequate precision ratio of 6.854 this model can
be used to navigate the design space. Further analysis gave us the polynomial expression with the coefficients as
stated in the following. Also Table 3.2shows coefficients calculated for model terms.

Table 3.2: Coefficients calculated for model terms

Factor Coefficient Estimate Ds
Intercept 541 1
A- Aloe Vera -0.77 1
B-CMC -0.84 1
C- Idpe -0.20 1
AB 1.47 1
AC 0.032 1
BC 2.03 1
A 0.46 1
B’ 1.23 1
c? 0.28 1
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The equation is given as;

Colour change = 5.41 — 0.77*A - 0.84*B — 0.20*C + 1.47*AB + 0.032*AC + 2.03*BC + 0.46*A’ + 1.23*B?
+0.28*C?

Where, A= Aloe vera, B=CMC, C=Packaging material

3.6 Compromise Optimization of Responses

Compromise optimization is a process of making compromises among responses to get optimum
independent parameters. Numerical optimization was carried out using Design Expert Statistical software. The
goal was fixed to be minimum for weight loss, colour difference was kept in range and pH was kept maximum.
The goal setup for optimization was given in Table 3.3.

Table 3.3: Optimum levels for ingredients for coating of Apricots

Independent variables Coded levels Actual levels
Aloe vera- A 1 20%
CMC-B 0 0.5%
LDPE-C 1 80

IV.  Summary And Conclusion
Colour change value E first decreased and then increased with time and was minimum in 11"
experiment, 3.998 which has 10% Aloe Vera, 1% CMC.PH decreased in the time interval due to the loss of
organic acids present in apricot.The study revealed that the life increased from 4 days to 10 days in an
experiment span of 10 days. The most suitable optimum level was 20%, 0.5% and 80 micros of Aloe-vera, CMC
and LDPE.

References

[1]. Abbasi, K.S., Anjum, N., Sammi, S., Masud T. and Ali S. 2011. Effect of Coatings and Packaging Material on the Keeping
Quality of Apricots. Stored at Low Temperature. Pakistan Journal of Nutrition, 10 (2): 129-138.

[2]. Abeles, F.B., Morgan, P.W. and Saltveit, M.E.1992. Ethylene in Plant Biology. Academic Press, New York. 2: 26-83.

[3]. Agoreyo, B. O., Obuekwe, I.F. and Edosomwan, D.O. 2003. Biochemical and microbiological changes in plantain (Musa
paradisiaca) at various stages of ripening. Discovery Innovation, 15(3/4): 171-176.

[4]. Arnon, H., Granit R., Porat, R. and Poverenov, E. 2014. Development of polysaccharides-based edible coatings for citrus fruits:
A layer-by-layer approach. Food Chemistry, 166: 465-472.

[5]. Azarakhsh, N. Osman.A., Ghazali, H.M., Tan, C.P. and MohdAdzahan, N. 2012. Optimization of alginate and gellan-based
edible coating formulations for fresh-cut pineapples. International Food Research Journal 19(1): 279-285.

[6]. Baldwin, E.A., Burns, J.K., Kazokas, W., Brecht, J.K., Hagenmaier, R.D. Bender, RJ., and Pesis, E. 1999. Effect of two
edible coatings with different permeability characteristics on mango (Mangiferaindica L.) ripening during storage. Postharvest Biol
Technol., 17: 215-226.

[7]. Baldwin, E. A., Nisperos-Carriedo, M. O., & Baker, R. A. (1995). Use of edible coating for lightly processed fruits and
vegetables. Hort Science, 30, 35-38

[8]. Banks, N.H. 1984. Responses of banana fruit to pro-long coating at different times relative to the initiation of ripening
ScientiaHorticulturae, 26 (2):149-157.

[9]. Banks, N.H. 1985. Internal atmosphere modification in Pro-long coated apples. Acta Hart, 517:105-112.

[10]. Beuchat, LR, Nail B,v.. Adler, and Clavero, M.R. 1998. Efficancy of spray application of chlorinated water in Killing pathogenic
bacteria on raw apples, tomatoes, and lettuce J. Food Prot. 61: 1305-1311.

[11]. Bhadra, S., and Sen, S.K .1997. Postharvest storage of custard apple (Annonasquamosa L) Fruit var. Local green under various
chemical and wrapping treatments. Environmental ecology, 1(4): 322-328.

[12]. Bhatia, S., Alam, M.S. Arora, M. and Sehgal, V.K. 2014. Polysaccharide Based Edible coatings Influence the Biochemical
characteristics and Storage Behaviour of Tomato during Ambient Storage. Indian J AgricBiochem 27 (2):51-157.

[13].  Bishnoi, A., Chawla, H.M., Rani, G. and Saxena, R. 2009. Effect of formulation derived from terpenoidal oligomer from lac on
quality retention of sweet lime. Journal of Food Science and Technology, 46: 588-590.

[14]. Blake, J. R., and Peacock, B. C. 1971. Effect of temperature on the preclimacteric life of bananas. QdJ. agricAnim Sci., 28:243-
248.

[15]. Boudhrioua, N., Giampaoli, P., and Bonazzi, C. 2003. Changes in aromatic components of apricots during ripening and air-
drying. LH7-Food Sci 36 (6):633-642.

[16]. Burg, S.P. and Burg. E.A. 1965. Relationship between ethylene production and ripening in apricots. Bot Gaz, 126:200-204.

[17]. Bustillos, A. R.J., Casneros-Zevallos,L.A., Krochta, J.M and Saltveit, M.E.. 1993. Optimization of edible coatings on minimally
processed carrots using response surface methodology. American Society of Agriculture Engineers. 36(3):801-805.

[18].  Celebioglu, H.Y. and Cekmecelioglu, D. 2013. Retention of physical quality of apricots by hemicellulose coating. GIDA, 38 (6):
335-342.

[19]. Chamara, lieperuma, and Galappatty, PT. 2000. Effect of modified atmosphere and ethylene on extension of storage life of
Kolikuttu banana at ambient temperature. Fruits. 55: 381-388.

[20]. Chauhan, O.P., Raju, P.S., Dasgupta, D.K. and Bawa. A.S. 2006. Modified atmosphere packaging of apricots with ethylene,
carbon dioxide and moisture scrubbers and effect on its ripening behavior. American Journalof Food Technology, 102): 179-189.

[21].  Cheynier, V., Feinberg, M., Chararas, C., and Ducauze, C. 1983. Application of response surface methodology to evaluation of
bioconversion experimental conditions, ApplEnviron. Microbiol., 45(2):634-639.

[22]. Conforti. F. D., and Totty, J. A. 2007. Effect of three lipid/ hydrocolloid coatings on shelf life stability of Golden Delicious
apples. International Journal of Food Science and Technology, 42, 1101-1106.

[23]. Congo, F., Zheng, Y. and Dong, W. 2007. Use of surface coatings with natamycin to improve the storability of Hami melon at
ambient temperature. Postharvest Biology and Technology, 46: 71-75.

DOI: 10.9790/2402-1509010107 www.iosrjournals.org 5| Page



Effect of aloe vera gel coating on the colour difference of apricots

[24].

[25].
[26].

[27].
[28].
[29].
[30].
[31].

[32].
[33].

[34].
[35].
[36].
[37).
[38].
[39].
[40].

[41].
[42].

[43].
[44].
[45].
[46].
[47].
[48].
[49].
[50].
[51].
[52].
[53].
[54].
[55].
[56].

[57].
[58].

[60].

[62].
[63].

Dadzie, B.K. and Orchard, J.E., 1997. Routine Post Harvest screening of Banana/Plantain Hybrids: Criteria and Methods.
INIBAP Technical Guidelinesinternational Plant Genetic Resources Institute, Rome, Italy. 6- 8.

Day, B.P.F. 1989. Extension of shelf-life of chilled foods. European Food and Drink Review, 4: 47-56.

De Costa, D.M., Erabadupitiya, H.R.U. T. 2005. An integrated method to control postharvest diseases of banana using a member
of the Burkholderiacepacia complex. Postharvest Biology and Technology, 36:31-39,

Deka, S. C. and Harmine, Z. 1997. Variation in biochemical constituents of banana fruit CV: Borjahaji (AAA) at different stages
of development. Annals of Agricultural Bioresearch, 2: 71-75.

Dharmasenal, D A. and Kumari, A H. 2005. Suitability of charcoal-cement passive evaporative cooler for banana ripening. J
AgricSci, 1:1-10

El- Anany, A. M., Hassan, G.F.A. and Ali, F.M.R, 2009. Effects of edible coatings on the shelf life and quality of Annaapple
(MalusdomesticaBorkh) during cold storage. J. Food Technol, 7: 5-11.

Esguerra, E.B., Mendoza, J. R. and Pantastico. E.B. 1978. Regulation of fruit ripening. 1l. Use of perlite-KMnO4 insert as an
ethylene absorbent. Philippine J. Sci., 107:23-31

Fajinmi, O. B, Akinyemi. S.0.S and Aduramigba-Modupe, A. 0. 2011. Influence of storage methods on ripening and microbial
load of some Musa species. Agriculture and Biology Journal of North America, 2(8): 1201-1207.

FAOSTAT, 2012- Agriculture, 24th January, 2016

Forsyth. F R., CA, Eaves, and C.L. Lockhard. 1967. Controlling ethylene levels in the atmosphere of small containers of apples,
Can.j.plantSci ., 47:717-718

Fuchs, Y, and Temkin-Gorodeiski, N. 1971. The course of ripening of banana fruits stored in sealed polyethylene bags. J. Amen
Soc. Hort. Sci., 96: 401-3.

Goburdhun, S. 1994.Chemical ripening of dwarf Cavendish banana (CV, Naine).1. Effects of ethrel and ethylene on ripening .11.
Extension of shelf life of ripened fruits. Revue AgricoleetSucriere de I'lle Maurice 73(3):36.43.

Gol, N.B. Patel, P.R. and Rao, T.V.R. 2013. Improvement of quality and shelf-life of strawberries with edible coatings enriched
with chitosan. Postharvest Biology and Technology, 85: 185-195.

Gol, N.B. and Rao, T.V.R. 2011. Banana Fruit Ripening as Influenced by Edible coatings. International Journal of Fruit Science,
11:119-135.

Grau, M.A. R., Tapia, M.S., Rodriguez, F.J., Carmona, A.J and Martin-Belloso, O.2007 Alginate and gellan-based edible
coatings as carriers of antibrowning agents applied on fresh-cut Fuji apples. Food Hwdrowolloids, 21 (1):118- 127.

Hagenmaier, R.D. Shaw, P.E. 1990. Moisture permeability of edible films made with fatty acid and (hydroxypropy) methyl
cellulose. J Agric Food Chem. 38:1799- 803.

Hang, J.H., Gross, and K.C. 1998. Surface sterilization of whole tomato fruit with sodium hypochlorite influences subsequent
postharvest behavior of fresh-cut slices. Postharvest Biol. Technol., 13:51-58.

Hassan, M.K., 2000. Study of postharvest behaviour of Apricots. Thesis, M.Sc., James Cook University, Australia. Pp.234-242.
Hatton, T.T. and w F. Reeder. 1972. Quality of ‘Lula’ avocados stored in controlled atmospheres with or without ethylene. J.
Amer Soc. Hort. Sci., 97:339-343.

Huang H., Jing G., Wang H., Duan X., Hongxia Q., Jiang Y. 2014. The combined effects of phenylurea and gibberellins on
quality maintenance and shelf life extension of apricot fruit during storage. ScientiaHorticulturae, 167:36-42.

Islam, M.S., Islam, M.S. and FazlilKabir, A.H.M, 2001.Enfect of postharvest treatments with some coating material on the shelf
life and quality of apricots. Pakistan Journal of Biological Sciences, 4(9):1149-1152.

Jiang, Y., Joyce, D.C., Macnish, A.J., 1999. Responses of banana fruit to treatment with 1-methylcyclopropene. Plant Growth
Regulator, 28: 77-82.

Jiang, Y., Joyce, D.C., Macnish, AJ. and Jiang .Y.M. 2002. Softening response of apricot fruit treated with 1-
methylcyclopropene to high temperature exposure Plant Growth Regul., 36: 7-11.

Jiang, W., Zhang, M., He, J., and Zhou, L. 2004. Regulation of 1-mcp-treated apricot fruit quality by exogenous ethylene and
temperature. Food Sci Tech Int.10, 15.-20.

Jahn, P., and Marchal J. 1995. Ripening and biochemistry of the fruit. In S. Gowen, ed., Bananas and Plantains, chapman and
Hall, London. U.K. pp. 434-467.

Kevers, C., Falkowski, M. Tabart. J., Degraigne, J.O. Dommes, J., Pincemail, J., 2007. Evolution of antioxidant capacity
during storage of selected fruits and vegetables. J. Agric. Food Chem, 55: 8596-8603.

Kittur, F. S. Saroja N., and Tharanathan, H.R. 2001. Polysaccharide-based composite coating formulations for shelf life
extension of fresh banana and mango. Eur Food Res Technol 213:306-311.

Kushalappa, CG. 1985. Studies on the shelf life and quality of wild apricots as affected by post-harvest treatments. Journal of
Horticultural Science, 549-556.

Kaur, K., Dhillon. W.S, Mahajan, B. V. C. 2011. Effect of different packaging materials and storage intervals on physical and
biochemical characteristics of pear. J Food SciTechnol, 50(1):147-152.

Kumar, A., Dhawan. 1995. Effect of postharvest treatments on the enhancement of ripening of mango (Mangrferaindica) fruit cv.
Dashehari Haryana. J. HortSci.24 (2): 109-115

Lizana, L 1976. Quantitative evolution of sugars in apricot fruit ripening at normal to elevated temperatures. Acta Hort., 57:163-
178.

Loesecke, 1950. Cited by Sen et al. 1982. Some aspects of physico-chemical changes in ripening apricots during ripening in
storages. ProgHort 14(1):79-84.

Markakis, P. (1982). Stability of Anthocyanins in Foods. Anthocyaninsas food colors. Pages 163-180.

Martens, M. and Baardseth, P. (1987). Sensory quality. Post-harvest Physiology of Vegetables pp 427-454

Martinez-Romero D, Guillén F, Valverde JM, Bailén G, Zapata PJ, Serrano M, Castillo S, Valero D, 2007. Influence of
carvacrol on survival of Botrytis cinerea inoculated in table grapes. International Journal Food Microbial. 115: 144 148.
Mohammad Ali Shiri ,DavoodBakhshi , MahmoodGhasemnezhad , Monad Dadi, AlexandrosPapachatzis , Helen Kalorizou
2013. Chitosan coating improves the shelf life and postharvest quality of table grape Vitisvinifera cultivar Shahroudi. Turkish
Journal of Agriculture and Forestry 37: 148-156.

Ni, Y., Turner, D.; Yates, K. M.; Tizard, |. 2004. Isolation characterization of structural components of Aloe vera L. leaf pulp Int.
Immunopharmacol. 4, 1745-1755.

Reynolds, T. and Dwee, A.C. 1992. Aloe vera leaf gel: a review update. J. Ethnopharmacol. 68, 3-37.

Saks, Y and Barkai-Golan, R 1995. Aloe vera gel activity against plant pathogenic fungi, post-harvest Biol. Technol 6: 159-165.
Salunkhe, D.K., Bolin, H.R., and Reddy, NR. (1991). Storage Methods.Storage, processing and nutritional quality of fruits and
vegetables. Vol I. (2nd ed) pp 243-294.

DOI: 10.9790/2402-1509010107 www.iosrjournals.org 6 | Page



Effect of aloe vera gel coating on the colour difference of apricots

[64].
[65].
[66].
[67].
[68].

[69].
[70].
[72l.
[73].
[74].

[75].
[76].

Shaw, PE. 1991. Fruits |.Volatile Compounds in Foods and Beverages.

Shelton RM 1991. Aloe vera its chemical and therapeutic properties. Int J Dermatol. 1991; 30:10:679-83. pp. 21-23

Surjushe A, Vasani R, Saple DG 2008. Aloe vera: a short review. Indian J Dermatol. 2008; 534:163-6.

Thanaboripat D. 2011 Control of Aflatoxins in Agricultural Products using plant extracts. KMITL Sci. Tech. J. 2011; 11:1-35.
Valuerde J.M., Valero A, Martinez-Romero D, Guileen F. and Castillo S. 2005. Novel edible coating based on Aloe vera gel to
maintain table grape quality and safety, J. Agric. Food Chem 53, 7807-7813.

Valverde JM, Guillen F, M artinez-Romero D, Castillo S, Serrano M, Valero D, 2005. Improvement of table grapes quality and
safety by the combination of modified atmosphere packaging MAP and eugenol, menthol or thymol. J Agric Food Chem. 53: 7458
7464.

Vial P, Crisosto C, Crisosto G 2005 Early harvest delays berry skin browning ofidPrincessiTable grapes. California Agric 59: 103
108.

Upreti Vishal, Arya Neema 2016 Enhancement of shelf life of Banana using edible coating

Wang, C.Y. (1982). Physiological and biochemical responses of plants to chilling stress. HortScience 17(2):173-186.

Wang, C.Y.(1977). Effect of co treatment on storage and shelf life of sweet peppers. Journal American Society of Horticultural
Science. 102(6):808-812.

Whitaker, J.R. (1996). Enzymes. Food Chemistry. (3rd Ed.). pp. 431-530.

Wikipedia (2016) A brief introduction on Apricots. Accessed on 07.06.201

Zhong, Q.P. and Xia. W.S. 2007. Effect of 1-methyl cyclopropene and or chitosan coating treatments on storage life and quality
maintenance of Indian jujube fruit EHT Food Science and Technology 40(3): 404-411.

Sachin Kumar, et. al. “Effect of Aloe Vera Gel Coating on the Colour Difference of Apricots.” :
IOSR Journal of Environmental Science, Toxicology and Food Technology (IOSR-JESTFT), i
15(9), (2021): pp 01-07. |

DOI: 10.9790/2402-1509010107 www.iosrjournals.org 7 | Page



