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ABSTRACT 
 

This study aimed to evaluate the effect of different coating materials on fruit quality of grapefruit citrus 
(Citrus Paradisi var. foster) during storage in room temperature (13+2 C°) and 5 C°. Fruits were treated with 
four different materials of edible coatings (Paraffin oil, CaCl2 6%, salicylic acid 4mM and Arabic gum) and 
stored at room temperature (13+2 C°) and cold storage (5 C° at 85-90% RH). The observation in respect of the 
percentage of weight loss, juice content, acidity, total soluble solids, ascorbic acid and lycopene were recorded. 
Estimates were taken every 10 days till 40 days (the end of storage) in room temperature storage and every 20 
days till 80 days (the end of storage) in cold storage in two successive seasons. The results indicated that the 
physical and the chemical properties of the fruits were affected by coating and storage. Coated grapefruits 
showed a considerable delay in the properties change of fruits comparing with the untreated fruits (control) and 
insignificant difference between treated fruits in both storage conditions in the two seasons. Wherefore, using 
these materials were useful for coating fruits to prolong marketing and storage period with the highest fruits 
quality. 
 
Key words: Paraffin oil, CaCl2, Salicylic acid, Arabic gum, Lycopene. 

 
Introduction 
 

 It is known that citrus fruits are very important in many parts of the world due to it has a high nutritional 
values of minerals, essential oils, salts ,sugars and vitamins. In general, citrus fruits especially grapefruit are 
considered as excellent source of antioxidants like phenolic compounds, vitamin C and carotenoids 
(provitamin). Recently, many researches focused on citrus because it plays important roles in resistance against 
many human diseases. (Del Caro et al., 2004; Dhuique-Mayer et al., 2005 and Wu et al., 2007). Researches 
proved that storage in low temperature is very effective method for prolonging the postharvest life of fruits and 
keep their quality. Temperature of 5°C was considered more effective in maintaining the shelf life of fruits 
compared to those stored at room temperature (Shein et al., 2008). 

The role of edible coatings is modifying atmosphere around the fruit, provide a semi permeable barrier for 
raising carbon dioxide levels and reducing oxygen levels thereby reducing respiration, water loss, reduction of 
oxidation reaction rates and metabolic activities, especially respiration and transpiration. Therefore, coating 
fruits have become more resistance to pathogens and increasing their storage and marketing (Petracek et al., 
1998; Park, 1999 and Chitarra and Chitarra, 2005). 

 Paraffin oil is a thin layer used for coating fruits and vegetables, its characterization being safe for 
humans. Paraffin plays an important role on fruits storage and marketing. Some of these roles are impart a shiny 
appearance to fruits and to protect them from mechanical damage, physical, chemical and microbiological 
activities (Magashi and Bukar, 2006). 

Arabic Gum, obtained from stems or branches of Acacia species, is the most common polysaccharide used 
in the industrial sector because of its unique emulsification, and film forming and encapsulation properties 
which has received the highest toxicology safety status by the joint FAO/WHO Expert Committee on Food 
Additives (Anderson and Eastwood, 1989 and Motlagh et al., 2006). Researchers applied Arabic gum on fruits 
and vegetables, their results proved that Arabic gum delayed ripening, prolonged shelf-life and preserved 
postharvest quality (El-Anany et al., 2009 and Ali et al., 2010).  

Salicylic acid is considered a plant hormone that inhibits ethylene biosynthesis retards the senescence by 
preventing the conversion of ACC into ethylene and suppressing ACC oxides' activity, thereby, it causes the 
delay of fruit ripening. In addition, is involved in local and systemic resistance to pathogens.(Leslie and 
Romani, 1988;Yan et al., 1998; Han et al., 2003 and Ozeker, 2005). 

Lycopene is a red pigment that occurs naturally in certain fruits, vegetables, algae, and fungi. It belongs to 
a large group of pigments known as carotenoids, however, it has no provitamin an activity. Tomatoes and 
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tomato-based products are the major sources of natural lycopene in the human diet. Other significant sources of 
lycopene include watermelon, pink grapefruit, pink guava, papaya, and apricots (Nguyen and Schwartz, 1999). 

Calcium is the most important mineral element which determines fruit quality. Calcium has multiple roles 
associated with the plant cell to increase cell membrane integrity by binding with the polar head groups of 
phospholipids. A large portion of the Ca in plant cells is located in the cell wall and plasma membrane 
whichplays a major role in delaying senescence and ripening and less susceptible to disease during storage. 
(Serrano et al., 2004 and Kluter et al., 2006) 

 
Materials and Methods 

 
This study was carried out during two successive seasons of 2013, 2014at the experimental orchards and 

laboratory of Faculty of Agriculture, Assiut University .Grapefruits (Citrus Paradisi var. foster) were harvested 
at the maturity stage (index –MI, calculated as SSC/TA ratio, was 7.1) from the orchards and brought directly to 
the postharvest laboratory. The fruits were selected for uniformity of shape, size and free of physical damage 
and infections. Fruits were washed by distilled water then dipped in a 500 ppm binomial solution after that, left 
them in air almost 10mins until dry. Fruits were graded to required sizes. Ten fruits of each treatment were 
numbered and used for weight loss determination. The other fruits were randomly divided into five groups. Each 
group divided into 3 replicates (each had 6 fruits) and immersed in the coating solution for 3mins as follow:- 

 Control (untreated) 
 Paraffin oil  
 CaCl2 6% 
 Salicylic acid 4Mm 
 Arabic gum 
Arabic Gum was provided from the commercial market. First pieces of yellow and brown and or 

impurities were removed (Resin mass was bright used) then resin pieces were powdered by electric mill, 
prepared with soluble amount of resin in warm wade. 

Then fruits were placed on layer of paper exposed open air for 1min at surface until became dry. After that 
fruits were stored at 5 °C in refrigerator 85-90% R.H and room temperature13+2 C°. Fruits were evaluated 
through the following determinations every 10 days for room temperature and every 20 days for refrigerator. 

 
Weight loss (%): 

                                           Weight of fresh fruit (g) – Weight after interval (g)       X 100                                                                  
                                                                   Weight of fresh fruits (g)                            

*Interval = 10 days for room temperature and 20 days for refrigerator 
 

Fruit juice content %:-    
Weight of extracted juice    X 100.  
           Fruit weight           

Total soluble solid (T.S.S): 
A hand refractometer was used to determine the soluble solids content in fruit juice according to AOAC 

(1990). 
 

Total acidity: 
Total acidity was measured by titrating 10 ml juice by 0.1 N NaOH solution and was then determined by 

the percent of citric acid (Equation 2). 
Citric acid (%) =Standard solution (N) x base solution (ml) x 0.06404X 100 
                                                   Total juice volume (ml) 

*The equivalent weight of citric acid =0.06404 
*juice volume =5ml 
 
Ascorbic acid content: 

Ascorbic acid was determined by using phenol indophenols dye method (AOAC, 1990), 10g of the fresh 
sample was blended with 3% metaphosphoric acetic acid extracting solution to homogenous slurry, then 5ml of 
the filtrate extract were then titrated with standard indophenols until reached to pink end point.  
 
 
TSS/Acid ratio: =     

                                               TSS 
                                     Total Acid contents 
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Lycopene Assay: 
Lycopene content of juice extract was determined using a colorimetric method according to (Rao et al., 

1998). The samples were extracted with hexane, methanol, and acetone (2:1:1) for 1h. Absorbance of the extract 
at 502 nm was measured using spectrophotometer against the blank extract solvent. 

 
Statistical analysis:   

All obtained data were subjected to the statistical analysis of variance and means were compared using the 
LSD (Gomez and Gomez, 1984) by using the computer software MSTAT-C Version 4.0. 

 
Results and Discussion 

  
In this experiment, the results demonstrated that the storage duration in room temperature was 30 days for 

untreated fruits (control) and 40 days for treated ones. On the other hand, the end of storage period was 60 days 
for untreated fruits and 80 days for treated ones with cold storage. The results indicated that, all treatments 
prolonged the storage period of fruits with maintained their quality. The evaluation of the storage life was 
depending on the changes of physical and chemical fruit properties. Therefore, when results described the 
increased damage in properties of fruits so the storage should be stopped. 

 
Weight loss (%)  and Juice content %: 

It is known that the weight loss % is in parallel with storage period progress. Results in Table (1, 2) 
demonstrated that all treatments reduced percentage of weight loss during the storage period compared with the 
untreated fruits (control). At the end of period in room temperature storage during both seasons, paraffin oil 
achieved the highest values in reducing the proportion in loss of weight followed by Arabic gum, SA and 
CaCl2.In the first season paraffin had a significant value compared with other treatments but in the second 
season there was insignificant value between paraffin and Arabic gum compared with others. In case of cold 
storage, there was insignificant differences among the values were found between paraffin and Arabic gum 
compared with other treatments in the two seasons. 

  
Table 1: Effect of different coating materials on weight loss % (g) during cold storage at 5°C and room temperature 

(13+2°C) on grapefruit (Citrus Paradisi var. foster).  
              Days of cold storage Days of room temperature storage 

Treatments Season 2014 
80 60 40 20 0 40 30 20 10 0 

0.00 24.53 13.10 6.77 - 0.00 23.37 18.40 9.80 - Control 
20.70 13.47 7.53 3.80 - 14.00 10.40 6.97 2.00 - Paraffin 
21.00 14.50 6.17 3.40 - 15.83 7.67 5.17 2.83 - Arabic gum 
22.00 16.90 10.87 5.33 - 16.33 11.83 6.47 1.83 - Salicylic acid 
22.53 17.30 7.30 2.50 - 17.10 10.20 6.10 2.00 - CaCl2 

0.87 1.00 0.86 0.63 - 1.13 1.64 0.58 0.85 - LSD 0.05 

                                Season 2015 

0.00 22.53 13.77 7.53 - 0.00 22.83 15.20 8.07 - Control 

20.00 16.30 9.40 3.77 - 19.40 13.10 6.97 2.47 - Paraffin 
20.70 16.43 9.57 4.23 - 20.10 13.77 6.30 3.13 - Arabic gum 
22.00 17.10 9.87 3.40 - 20.77 15.77 7.47 3.47 - Salicylic acid 
22.17 17.63 10.10 4.00 - 20.50 16.30 7.77 3.30 - CaCl2 
1.11 0.78 0.97 0.72 - 0.77 0.49 1.33 0.78 - LSD 0.05    

 

Table 2: Effect of different coating materials on juice content % (ml) during cold storage at 5 °C and room temperature 
(13+2 °C) on grapefruit (Citrus Paradisi var. foster).  

Days of  cold storage Days of room temperature storage 
Treatments Season 2014 

80 60 40 20 0 40 30 20 10 0 
0.00 25.50 37.77 41.43 45.30 0.00 36.17 39.23 43.33 45.30 Control 

39.23 40.77 42.70 43.77 45.30 40.00 41.60 42.27 44.20 45.30 Paraffin 
38.53 40.00 42.10 43.20 45.30 39.70 40.77 41.70 43.83 45.30 Arabic gum 
37.77 39.77 41.70 42.90 45.30 39.37 40.00 41.20 43.23 45.30 Salicylic acid 
37.33 39.23 41.53 42.53 45.30 39.00 40.00 41.00 43.00 45.30 CaCl2 
1.99 2.06 2.03 NS - 1.85 2.06 1.61 NS - LSD 0.05 

                   Season 2015 
0.00 27.77 39.10 42.90 46.80 0.00 37.77 40.90 44.53 46.80 Control 

40.00 41.77 44.00 45.20 46.80 40.90 42.10 43.60 45.50 46.80 Paraffin 
39.00 40.33 43.23 44.37 46.80 40.10 41.00 42.20 44.00 46.80 Arabic gum 
38.00 40.10 43.53 44.00 46.80 38.63 39.53 41.77 43.90 46.80 Salicylic acid 
37.67 39.77 43.17 44.27 46.80 38.47 39.63 41.60 43.70 46.80 CaCl2 
1.14 1.29 2.38 NS - 1.76 2.09 1.09 NS - LSD 0.05 
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Concerning juice content %, it was decreased whenever storage period increased for coated and uncoated 
fruits in all conditions of storage period. However, fruits coating can reserve their juice content % for longer 
period during the storage. The obtained data indicated that there were significant differences between coated and 
uncoated fruits during storage period. In addition, there were insignificant values between fruits treated in the 
first season during different storage conditions. On the other hand, in the second season there was a significant 
difference between Paraffin treatment with both SA and CaCl2 in the different storage conditions. However, 
there was no significant difference between paraffin and Arabic gum. 

There is a relation between weight loss% and juice content%. Increasing in weight loss is indicator for loss 
of juice content in the fruits during storage. Most of water loss from the peel tissue rather than from pulp. The 
time needed for water loss or evaporation depends on the thickness of the fruit skin, the temperature and the 
length of storage period. Fruits need a longer period for water loss if they have a thick peel and storage in low 
temperature. The basic mechanism of weight loss from fresh fruit and vegetables is by vapor pressure at 
different locations, addition to that, respiration also causes a weight reduction (Yaman and Bayoindirli, 2002). 
Reduction in weight loss was probably due to the effect of the coating as a semi-permeable barrier against O2, 
CO2, moisture and solute movement, thereby, reducing of respiration, water loss and oxidation reaction rates. 
Our results are in agreement with (Hafez and Haggag, 2007; Ali et al, 2010 and Sakhale and Kapse, 2012). 
 
Titratable acidity: 

It is clear to notice that, the acidity content was gradually decreased with the extending the storage period 
in both room temperature and cold storage during the investigated seasons. Data in Table 3 showed that, the 
fruits stored either in room temperature or cold storage had the high values of acidity compared with untreated 
once during the storage period in the two seasons. There were insignificant differences values between coating 
fruits in cold storage in both seasons. During room temperature storage, results found that, insignificant values 
between treatments in the first season but in the second season there was significant difference between paraffin 
and CaCl2.                          

In general, citrus fruits contain considerable amounts of organic acids. The main organic acids in the juice 
are oxalic, tartaric, malic, lactic, citric and ascorbic of these six acids, citric acid considered the most abundant 
acid of the total acid constituents of the juice followed by malic acid (Karadeniz, 2004). The reduction of acid 
contents during fruits storage was referred to the use of acids in the fruit as a source of energy and respiration 
thereby, the conversion of organic acids to form of sugar. Coating fruits reduced respiration rates; therefore, 
delay the utilization of organic acids (Willis et al., 1998 and Yaman and Bayoindirli, 2002). 
 
Table 3: Effect of different coating materials on acidity % during cold storage at 5 °C and room temperature (13+2 °C) on 

grapefruit (Citrus Paradisi var. foster). 
Days of cold storage Days of room temperature storage 

Treatments Season 2014 
80 60 40 20 0 40 30 20 10 0 

0.00 1.57 1.47 1.64 1.97 0.00 1.40 1.60 1.80 1.97 Control 
1.58 1.67 1.78 1.85 1.97 1.71 1.76 1.85 1.87 1.97 Paraffin 
1.57 1.67 1.76 1.82 1.97 1.67 1.74 1.80 1.89 1.97 Arabic gum 
1.57 1.63 1.75 1.84 1.97 1.67 1.71 1.77 1.90 1.97 Salicylic acid 
1.55 1.62 1.70 1.83 1.97 1.65 1.70 1.77 1.87 1.97 CaCl2 
0.09 0.06 0.14 0.09 - 0.11 0.17 NS NS - LSD 0.05 

                                  Season 2015 
0.00 1.63 1.55 1.60 1.90 0.00 1.47 1.55 1.69 1.90 Control 
1.55 1.63 1.72 1.78 1.90 1.67 1.69 1.75 1.83 1.90 Paraffin 
1.53 1.62 1.71 1.80 1.90 1.62 1.65 1.76 1.83 1.90 Arabic gum 
1.55 1.55 1.72 1.83 1.90 1.63 1.70 1.75 1.83 1.90 Salicylic acid 
1.53 1.53 1.70 1.81 1.90 1.60 1.68 1.71 1.81 1.90 CaCl2 
0.03 0.05 0.07 0.14 - 0.06 0.12 0.09 NS - LSD 0.05 

 
Total soluble solids (TSS): 

Noticeable that, TSS was increased when storage period increased. The results in Table 4 presented that, 
untreated fruits did not supplemented until the end of storage period like fruits coating. During 40 days of room 
temperature storage and 80 days of cold storage, slightly increased of the TSS was found with significant 
differences among paraffin, Arabic gum and SA while insignificant values were detected between paraffin and 
CaCl2 in fruits stored at room temperature and 5°C in the two seasons, respectively. Amount of total soluble 
solids is important for quality characteristics of most fruits that will affect the flavor and marketability of the 
fruit, actually represents as the amount of soluble sugars (Shwartz et al, 2009). 

 The increase in total soluble solids in treated fruits is directly correlated to the reduce of ethylene 
production and that could be resulted in decreasing sucrose-phosphate syntheses and enzyme activity leading to 
decrease in sucrose synthesis. On the other hand, cell walls contain large amounts of polysaccharides, mainly 
pectin and cellulose, and are digested due to the activity of the cell wall degrading enzymes leading to a 
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significant increase in TSS content. These results are in line with (Baldwin et al., 1995; Sabir et al., 2004; 
Montanaro et al., 2006; El-Anany et al., 2009 and Ali et al, 2010). 

 
Table 4: Effect of different coating materials on T.S.S % during cold storage at 5 °C and room temperature (13+2 °C) on 

grapefruit (Citrus Paradisi var. foster). 
Days of cold storage Days of room temperature storage Treatments 

Season 2014 
80 60 40 20 0 40 30 20 10 0 

0.00 15.00 15.17 15.00 14.00 0.00 15.00 14.67 14.50 14.00 Control 
15.45 15.00 14.50 14.50 14.00 15.50 15.33 15.00 15.00 14.00 Paraffin 
15.33 14.83 14.83 14.50 14.00 15.00 15.17 15.00 14.83 14.00 Arabic gum 
15.00 14.83 14.83 14.50 14.00 15.00 14.83 14.50 14.17 14.00 Salicylic acid 
15.33 15.33 15.00 14.83 14.00 15.33 15.00 14.67 14.33 14.00 CaCl2 
0.37 NS NS NS - 0.49 NS NS NS - LSD 0.05 

                                 Season 2015 
0.00 14.00 15.17 15.00 14.00 0.00 14.50 14.17 14.00 14.00 Control 

15.00 14.83 14.67 14.33 14.00 15.00 14.83 14.50 14.17 14.00 Paraffin 
14.50 14.67 14.67 14.33 14.00 15.00 15.00 15.00 14.67 14.00 Arabic gum 
14.83 15.00 14.83 14.50 14.00 15.00 14.50 14.33 14.17 14.00 Salicylic acid 
15.17 15.00 14.67 14.83 14.00 15.00 14.83 14.67 14.50 14.00 CaCl2 
0.32 0.32 NS NS - 0.42 NS 0.45 NS - LSD 0.05 

 
TSS/Acid Ratio: 

The data in Table 5 demonstrated that, the rate of TSS/acid increased with increasing storage period. All 
treated fruit had lowest values of TSS/acid compared with untreated fruits during storage at room temperature or 
refrigerated storage in the two seasons. At the end of storage there were no significant differences between the 
treated fruits which stored in room temperature and cold storage in the first season. On the other hand data 
found significant values between paraffin and CaCl2 in room temperature and Arabic gum and SA with CaCl2 in 
cold storage in the second season.  

The obtained values are due to the use of citric acid in the process of respiration of fruits. Then with the 
passage of time degradation of citric acid lead to more TSS as structural formula of citric acid is similar to 
glucose therefore decrease in citric acid is correlated with increase in TSS/acid ratio so sugar contents had 
become higher than acids (Manazano and Diaz, 2001). 
 
Table 5: Effect of different coating materials on TSS/acid ratio during cold storage at 5 °C and room temperature (13+2 °C) 

on grapefruit (Citrus Paradisi var. foster). 
Days of cold storage Days of room temperature storage 

Treatments Season 2014 
80 60 40 20 0 40 30 20 10 0 

0.00 9.61 10.35 9.13 7.10 0.00 10.75 9.20 8.07 7.10 Control 
9.76 9.01 8.13 7.83 7.10 9.08 8.72 8.11 8.05 7.10 Paraffin 
9.82 8.94 8.46 7.98 7.10 9.00 8.73 8.35 7.84 7.10 Arabic gum 
9.58 9.09 8.48 7.88 7.10 9.01 8.69 8.18 7.46 7.10 Salicylic acid 
9.92 9.50 8.84 8.09 7.10 9.30 8.84 8.31 7.69 7.10 CaCl2 
0.48 0.46 0.89 0.40 - 0.62 0.92 0.71 NS - LSD 0.05 

                            Season 2015 
0.00 8.58 9.81 9.39 7.40 0.00 9.86 9.16 8.28 7.40 Control 
9.70 9.09 8.54 8.04 7.40 9.01 8.78 8.29 7.74 7.40 Paraffin 
9.50 9.04 8.60 7.98 7.40 9.27 9.10 8.52 8.00 7.40 Arabic gum 
9.59 9.70 8.64 7.93 7.40 9.19 8.56 8.21 7.74 7.40 Salicylic acid 
9.93 9.82 8.63 8.21 7.40 9.36 8.82 8.60 8.03 7.40 CaCl2 
0.27 0.40 0.65 0.73 - 0.31 0.83 0.56 NS - LSD 0.05 

 

Ascorbic acid: 
Data in Table 6 reported that, ascorbic acid % decreased with prolonged the period of storage of the fruits. 

All treatments reduced the loss of ascorbic acid in fruits compared with uncoated ones. Data showed that 
insignificant values between treatments in all storage conditions during the two seasons.  

The retention of ascorbic acid % in the treated fruits could be due to the decreasing of respiration process 
and reducing of oxidation of ascorbic acid content while decreasing level of ascorbic acid in control might be 
due to increase respiration process. The results of this study were in line with (Ali et al., 2009 and Ali, et al., 
2013). 
 
Lycopene: 

Results in Table 7 showed that during storage, the treated fruits had highest values compared with 
untreated once in both different conditions and two investigation seasons. Lycopene increased when storage 
period progressed even a certain period then began decreased until the end of storage in both different 
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conditions. There were triviality values between fruits coating. Fruits treated with salicylic acid get the highest 
values compared with other treatments in different conditions and the two investigated seasons.                  

Lycopene content depends on the ripeness stage and the development conditions of the fruits therefore, 
ripening process is associated with increase in lycopene content so, delaying in this process could be resulted in 
lower contents of this compound. Furthermore, modification in the atmosphere can interfere in the synthesis of 
this pigment because it reduces the fruit metabolic activities resulting in lower ethylene production and 
decreased physiological changes. The results were in the same line with (Fonseca et al., 2002; Jamal and Chieri, 
2006; Javanmardi and Kubota, 2006; Siripatrawan and Assatarakul, 2009 and Tigist  et al., 2015). 
 
Table 6: Effect of different coating materials on V.C% (mg/100mL) during cold storage at 5C° and room temperature (13+2 

C°) on grapefruit (Citrus Paradisi var. foster). 
Days of cold storage Days of room temperature storage 

Treatments Season 2014 
80 60 40 20 0 40 30 20 10 0 

0.00 33.67 45.37 48.90 53.70 0 46.33 48.30 50.10 53.70 Control 
45.60 47.23 49.43 51.33 53.70 45.3 47.57 50.00 52.50 53.70 Paraffin 
45.00 46.33 49.33 51.00 53.70 44.833 47.03 49.33 51.67 53.70 Arabic gum 
45.33 47.00 50.00 51.17 53.70 44.833 47.17 49.50 52.00 53.70 Salicylic acid 
45.00 46.83 49.83 51.00 53.70 44.5 47.00 49.00 52.17 53.70 CaCl2 
2.03 3.16 2.68 NS - 1.41 NS NS NS - LSD 0.05 

                              Season 2015 
0.00 30.17 46.10 50.50 55.30 0.00 45.00 47.90 51.90 55.30 Control 

45.37 47.60 50.40 52.50 55.30 46.83 48.83 50.43 53.17 55.30 Paraffin 
44.17 45.90 48.70 51.17 55.30 45.50 47.50 50.83 52.73 55.30 Arabic gum 
45.70 47.70 50.00 51.90 55.30 47.00 48.50 51.00 53.00 55.30 Salicylicacid 
45.73 47.17 50.17 52.00 55.30 46.90 48.23 51.00 53.00 55.30 CaCl2 
2.16 1.38 2.33 NS - 2.01 1.01 NS NS - LSD 0.05 

 
Table 7: Effect of different coating materials on lycopene (mg /100mL) during cold storage at 5°C and room temperature 

(13+2 °C) on grapefruit (Citrus Paradisi var. foster). 
Days of cold storage Days of room temperature storage Treatments 

Season 2014 
80 60 40 20 0 40 30 20 10 0 

0.000a 0.019a 0.022a 0.026a 0.013a 0.000a 0.030a 0.032a 0.030a 0.013a Control 
0.019b 0.025a 0.035d 0.030b 0.013a 0.035b 0.041c 0.037c 0.031b 0.013a Paraffin 
0.019b 0.024a 0.034c 0.031c 0.013a 0.035b 0.040b 0.037c 0.031b 0.013a Arabic gum 
0.022d 0.029a 0.033b 0.031c 0.013a 0.037c 0.043d 0.039d 0.030a 0.013a Salicylic acid 
0.020c 0.027a 0.034c 0.030b 0.013a 0.035b 0.040b 0.036b 0.030a 0.013a CaCl2 

                           Season 2015 
0.000a 0.020a 0.025a 0.027a 0.013a 0.000a 0.031a 0.032a 0.031a 0.013a Control 
0.020b 0.027b 0.036c 0.033b 0.013a 0.036b 0.040b 0.036b 0.033b 0.013a Paraffin 
0.020b 0.027b 0.035b 0.034c 0.013a 0.036b 0.040b 0.036b 0.034d 0.013a Arabic gum 
0.023c 0.031d 0.037d 0.035d 0.013a 0.038c 0.042c 0.038c 0.032a 0.013a Salicylic acid 
0.020b 0.029c 0.036c 0.033b 0.013a 0.036b 0.040b 0.036b 0.032a 0.013a CaCl2 

*Due to the small value of lycopene to evaluate, therefore, the value of LSD are very, very small cannot be written, and it is preferred to 
follow the characters for each system attributes as follows. So that the figures of the same letters are not significant differences between 
them  

 

Conclusion 
Coating fruits with different materials such as paraffin, Arabic gum, salicylic acid and CaCl2are 

prolonging marketing and storage life with the highest fruits quality in different storage temperatures compared 
with uncoated fruits. Results indicated that the coated fruits continued their storage life until 40 days in room 
temperature and 80 days in cold storage. On the other hand, control fruits stopped their storage life at 30 day in 
room temperature and 60 day in cold storage .There was no considerable difference between the treatments. 
Therefore, can choose the most appropriate materials and the low coast and most abundant to improve quality 
and enhanced storage life of grapefruit citrus (Citrus Paradisi var. foster) during different conditions of 
temperatures. 
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