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ABSTRACT 
 

This experiment was conducted during two successive seasons (2010-2011) and (2011-2012) on Florida 
prince peach (Prunus persica) harvested at mature stage. Experimental fruits were divided into seven similar 
groups, each of three boxes and each box about 2kg. Fruits of each group were coated with 75% jojoba oil, 20% 
paraffin oil and different wrapping materials such as: butter paper, tissue paper, perforated polyethylene 
wrapping, cellophane paper and control (untreated treatment). Jojoba oil treatment reduced weight loss 
percentage followed by perforated polyethylene wrapping, oil coating and different wrapping materials reduced 
decay percentage compared to control during the storage period, the results showed that acidity % was gradually 
decreased according to the storage period. On the other hand, the control treatment showed the highest reduction 
values among of all other treatments. The total sugar, soluble solids content and pH values were increased 
gradually according to the increase of storage period. Jojoba oil at 75% concentration and other treatments 
showed the lower total sugars and soluble solids content than those of the control, but maximum pH values in 
jojoba oil treatment followed by other treatments. Ascorbic acid content of fruit juice upon different treatments 
decreased with increasing storage period, fruit treated with 75% jojoba oil surpassed in ascorbic acid content. 
Jojoba oil and paraffin oil coating significantly increased the content of total phenolics and antioxidant activity 
in the first and second seasons. Jojoba oil and paraffin oil coating proved to induce the antioxidant capacity and 
also to sustain the total phenolic content. 
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Introduction 
 

Peach is a very nutrients and delicious fruit. It is very rich in vitamin C, B and A. It contains about 11% 
sugar besides essential minerals in appreciable amounts. It has color appeal, appetite and is most refreshing 
(Ismail et al., 2009). Individually, peaches are not particularly abundant in any particular vitamin, however, the 
fruit contains significant amounts of almost every kind of essential vitamins. Essentially, peach is nature’s 
perfect multi-vitamin. Peaches are helpful for low blood pressure and the hardening of the arteries because they 
purify the blood. The peelings of the peaches contain significant nutritive value (Robertson et al., 1990). It can 
be used in many different ways, made into preserves, jellies candied, canned, prepared as fresh peach juice, the 
peel is used for making pectin (Carlos et al., 1999). 

If we really want to increase the export of fresh fruits we should improve our varieties, irrigation 
techniques, farmer product knowledge and government advice system. Moreover, Product presentation needs to 
be improved by better caring at harvesting, grading facilities, washing and waxing techniques, better packing 
materials, boxes and educating people in produce handling techniques. The peaches are usually harvested in the 
month of May and July. As the harvesting period of peaches is short, it is therefore, necessary to provide proper 
storage to regulate marketing.  

For this purpose study of post harvest physiology is of immense importance. Due to miss handling, lack of 
storage and transport facilities in the country most of the peach is wasted. If the peaches are kept without any 
treatment these may spoil mainly due to dehydration, faster respiration rate, attack of microorganisms, 
development of physiological disorders like senescent break down, senescent blotch, water core etc. To 
minimize these problems the fruits should be stored by giving different treatments at ordinary temperature. 
Application of chemical treatments, oil coating and various wrapping materials can be used to increase the shelf 
life of fruits (Ziguo et al., 2001; Tefera et al., 2007). 

The recent experiments were conducted to study the effect of jojoba and paraffin oils to extend marketing 
life of some fruits. Several attempts were conducted to prolong the marketing season of peach fruits. Among 
these attempts besides cold storage are the use of jojoba oil as emulsifiable natural product. Jojoba oil is the 
liquid oil produced in the seed of jojoba plant. This oil appears as a clear golden liquid at room temperature with 
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a slightly fatty odor, but refined oil is colorless and odorless. Jojoba oil is provides all day moisturization which 
does not evaporate like water based moisturizers, very stable and does not become rancid or lose antioxidants 
even after long periods of storage and spreads well and absorbs well (Abd-Allah et al., 2012). 

Therefore, the aim of the present study was extend the shelf life of florida prince peach fruits by using 
different treatments, i.e., jojoba, paraffin oils dipping and different wrapping materials under ordinary 
conditions. 
 
Materials and Methods 

 
This investigation carried out during two successive seasons (2010-2011) and (2011-2012) on mature 

florida prince peach fruits to study the effect of using different treatment like coating with paraffin and jojoba 
oils emulsions and different wrapping materials on different fruits properties under storage consistories.  

Harvested fruits were directly transferred to the laboratory at the faculty of agriculture, Cairo university. 
Defective fruits including wounded and other disorders were excluded. Fruits were washed with running tap 
water, cleaned with muslin cloth and air dried. Experimental fruits were divided into seven similar groups. Each 
group was subjected to one of the following treatments: 

1-Control group (untreated) 
2-Fruits were coated with thin layer of jojoba at 75% + tween 80. 
3-Fruits were coated with thin layer of paraffin oil at 20%. 
4-Fruits were wrapped in butter paper (0.1cm thickness). 
5-Fruits were wrapped in tissue paper (0.05cm thickness). 
6-Fruits were wrapped in perforated polyethylene wrap (0.04cm thickness) 
7-Fruits were wrapped in cellophane paper (0.08cm thickness) 
Each treatment was replicated three times and each replicate was about 2 Kg weight putted as one layer in a 

carton box. Experimental boxes were stored at 0ºC and 90% relative humidity for 75 days. Changes in some 
physical and chemical fruits properties were determined at 15 days interval.  

 
Physical properties: 

 
1-Fruit weight loss percentage: 

 
each box was individually weighted before cold storage to get the initial weight and then weighted after 

each period of cold storage. Fruit weight was recorded and then percentage of weight loss was calculated 
according to the following equation: 

       Wi - ws 
Fruit weight loss % = ----------------  x 100 
          Wi 
Where; wi = initial fruit weight before cold storage 
             Ws = fruit weight at the end of sampling period. 
 

2-Fruit decay percentage: 
 
the decayed fruits as percentage were calculated according to the following equation: 
 
                                                       Total number of decayed fruits 
  Decay percentage = --------------------------------------- x 100                         
        Initial number of stored fruits 

 
Chemical properties: 

 
1- Soluble Solids Content (SSC%): 

 
A refractometer was used to determine  the soluble solids content in fruit flesh according to AOAC (1990). 

 
2-Titratable acidity %: 
 

it was determined according to the method described in AOAC (1990), 10ml of the extracted juice was 
diluted to 100ml and titrated against 0.1 N NaOH to pH 8.1. 
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3-pH: 
 
pH was determined with the help of a pH meter. 
 
4-Total sugar: 
 

total sugar was determined by the method given in AOAC (1990), 25ml of filtered juice was neutralized to 
pH 7.5 - 8.0 with 1N NaOH and 2ml of lead acetate was added along with few drops potassium oxalate and 
diluted, 5g of citric acid was added to the filtrate and neutralized using phenolphthalein as an indicator with 20% 
NaOH until pink color is obtained. The end point titration was colorless. 
 
5-Ascorbic acid content (vitamin C): 
 

Ascorbic acid was determined using phenol indophenol dye method (AOAC ,1990), 10g of the fresh 
samples were blended with 3% metaphosphoric acetic acid extracting solution to homogenous slurry , 5ml of the 
filtrate extract were then titrated with standard indophenol to pink end point. 
 
6-Total phenolics content (TPC): 
 

The total phenolics were determined by the Folin- Cicalteau method as described by Singleton et al. (1999), 
with minor modifications, based on colorimetric oxidation/reduction reaction of phenols. Polyphenols extraction 
was carried out by adding 10 ml methanol (85%) to 1g fine grind of peach tissue. 250 µl of sterile distilled water 
was added to 250 µl of extract, and then 2.5 ml of diluted Folin- Cicalteau reagent (10%) and 2 ml of 7.5% 
sodium carbonate were added. The samples were shaked for 1.5 to 2 hours. The absorbance of samples was 
measured at 765 nm by a PG Instruments ltd- T80+ UV/VIS spectrophotometer. Gallic acid was used for 
calibration curve. Results were expressed as mg gallic acid/ 100 g fw.  
 
7-Total antioxidant capacity %: 
 

The antioxidant activity was measured by the scavenging of 2, 2-diphenyl-2- picrylhydrazyl hydrate 
(DPPH) radicals (Ismail et al., 2009). In the presence of antioxidant, the purple color intensity of DPPH solution 
declined. The change of absorbance was detected using spectrophotometer (PG Instruments ltd – T80+ UV/VIS) 
at 517 nm. Briefly, a 0.15 mM methanolic solution of DPPH was prepared. 2 ml of this solution was added to 1 
ml of methylic extracts of peach fruits. The control was prepared by adding 2 ml of DPPH to 1 ml methanol. 
The content of the tubes were mixed and followed to stand for 30 min (under dark condition) and absorbance 
was measured at 517 nm. The antioxidant activity is expressed in the form of the percentage of free radical 
scavenging.  

        
Statistical analysis:  

 
Data were statistically analyzed using MSTATC software (MSTAT, Michigan Univ., East Lansing). 

Analysis of variance (ANOVA) and Duncan multiple significant difference was performed to determine any 
significant difference among various treatments. P<0.05 was selected as decision for significant differences 
according to Snedecor and Cochran, 1990). 

Every sampling data was analyzed individually, means with different letters within each column are 
significant (S) at 0.05% level and means without letters are not significant (N.S.). The mean values obtained 
were subjected to statistical analysis according to Thomas and Hills (1972) and L.S.D. was obtained whenever 
“F” values were significant at 0.05% level. 

 
Results and Discussion   

 
1-Weight loss%: 

 
data in Table (1) showed that jojoba treatment  in general reduced weight loss percentage followed by fruits 

were wrapped in perforated polyethylene wrap of thickness 0.04 cm and fruits coated with 20% paraffin oil 
reduced weight loss % in both studied seasons compared with the control sample. In this respect, jojoba at 100% 
recorded 3.93 and 4.07% as the mean during 75 days of the storage, which significantly affected shelf life/day, 
while fruits were wrapped in perforated polyethylene wrap (sex treatment) recorded 4.10 and 4.19% in the first 
and second seasons respectively and fruits were coated with 20% paraffin oil recorded 4.71 and 4.82% in the 
first and second seasons, respectively compared with fruits wrapped in butter paper of the thickness 0.1cm, 
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fruits wrapped in tissue paper of thickness 0.05cm, cellophane paper of thickness 0.08cm and the untreated 
fruits (control) recorded 5.78and 5.85% in the first and second seasons, respectively. This reduction in weight 
loss was probably due to the effects of these coatings as permeable barrier against oxygen, carbon dioxide, 
moisture and solute movement, thereby reducing respiration, water loss and oxidation reaction rates (Baldwin et 
al., 1999 and Park 1999).  

 
Table 1: Effect of coating with oil and different wrapping materials on weight loss % of florida prince peach fruits under cold storage and 
shelf life periods (oºC and 90-95% RH) during two seasons. 

 
Treatment Cold storage/ day Shelf life/day Mean 

15 30 45 60 75 Mean 
(level= 
0.166) 

7 14 

First season (2010-2011) 
Jojoba oil 1.40f 2.95f 4.00b 5.16c 6.16c 3.93f 7.35g 10.18e 8.76f 

Paraffin oil 1.50de 3.26d 5.26a 6.26b 7.26b 4.71d 8.34e 10.62c 9.48d 
Butter paper 1.56cd 3.33cd 5.46a 6.36b 7.36b 4.82cd 8.47d 10.81b 9.64c 
Tissue paper 1.60bc 3.40c 5.56a 6.43b 7.43b 7.88c 8.57c 10.88b 9.73b 
Polyethylene 1.46ef 3.13e 4.26b 5.33c 6.33c 4.10e 7.43f 10.37d 8.90e 
Cellophane 1.63b 3.56b 5.63a 7.56a 9.56a 5.60b 10.28b 11.37a 10.28a 

Control 1.86a 3.86a 5.76a 7.70a 9.70a 5.78a 10.81a 0.00f 5.40g 
Mean( l.s.D level= 

0.044) 
1.58e 3.36d 5.13c 6.40b 7.69a  8.75a 9.18b  

L.S.D. at 5% 0.097 0.126 0.924 0.210 0.202 0.07 0.09 
Second season (2011- 2012) 

Jojoba oil 1.44f 3.08d 4.13c 5.40d 6.31d 4.07e 8.46g 11.34f 9.90f 
Paraffin oil 1.53de 3.43bc 5.38 b 6.36c 7.39c 4.82d 9.44e 11.73d 10.59d 
Butter paper 1.59cd 3.50b 5.54ab 6.48bc 7.46c 4.91cd 9.58d 11.85c 10.72c 
Tissue paper 1.64bc 3.53b 5.61ab 6.58b 7.53c 4.98c 9.68c 11.96b 10.82b 
Polyethylene 1.50ef 3.27cd 4.31c 5.45d 6.41d 4.19e 8.54f 11.44e 9.99e 
Cellophane 1.70b 3.59b 5.67a 7.65a 9.61b 5.64b 11.38b 12.48a 11.93a 

Control 1.89a 3.90a 5.79a 7.82a 9.83a 5.85a 11.92a 0.00g 5.96g 
Mean( l.s.D level= 

0.047) 
1.61e 3.47d 5.20c 6.53b 7.79a  9.86b 10.12a  

L.S.D. at 5% 0.079 0.202 0.281 0.203 0.159 0.02 0.05 
*Means having different letters within each column are significant at 0.05% level 

 
The obtained results are in a good agreement with the findings by Abd-Allah et al., (2012) on persimmon 

and  Garcia et al., (1998) for strawberries coated with starch-based coatings. Joyce et al.(1995) reported that 
waxing extended the storage life of avocado both through a reduction in water loss and a modification of the 
internal atmosphere. Similar data were also reported by Baj et al. (2003) studying apple coated with 10% zein 
(natural corn protein), Mehaisen (2005a) coated guava fruits with olive oil, and Panhwar (2005) used edible oil 
as coating for mango fruits. These results were also agreed with Abd El-Moneim et al. (2008) on mango. 

 
2- Decay percentage: 
 

data summarized in Table (2) showed the changes of decay percentage values of treated and untreated fruits 
(control) during storage period. Reducing decay signs were observed until two weeks after the beginning of 
storage periods. Coating and wrapping significantly reduced decay compared to control sample or wrapping 
treatments during the storage period. Decay percentage of control sample at the end of storage period were 
approximately 28.04 and 28.21 % in the first and second seasons, respectively and  higher than decay 
percentage of peach fruits coated with jojoba and paraffin oils, perforated polyethylene wrapping, butter paper 
wrapping and tissue paper wrapping, respectively.  

Jojoba at 100% recorded 6.85 and 7.06% in both studied seasons compared with the control, which 
significantly affected shelf life/day, while fruits were wrapped in perforated polyethylene wrap of thickness 
0.04cm recorded 7.37 and 7.50% in the first and second seasons, respectively, and fruits were coated with 20% 
paraffin oil recorded 8.26 and 8.41% in the first and second seasons, respectively compared with fruits wrapped 
with butter paper of thickness 0.1cm, fruits wrapped in tissue paper of thickness 0.05 cm, cellophane paper of 
thickness  0.08cm. 

This decreasing in decay percentages of treated samples was probably due to the effects of these coatings 
and wrapping on delaying senescence, which makes the commodity more vulnerable to pathogenic infection as 
a result of loss of cellular or tissue integrity (Patricia et al., 2005). These results are in a good agreement with 
the findings by Baj et al, (2003) for Gala apple coated with 10% zein. They found that coating with zein 
maintained apple quality similar to a commercial shellac formulation and extended apple shelf life compared 
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with non-coated control. Also, Patricia et al. (2005) indicated that wheat glutein coating and films extended the 
shelf life of strawberries and retarded the senescence process. 

 
Table 2: Effect of coating with oil and different wrapping materials on decay (%) of florida prince peach fruits under cold storage and shelf  
              life periods (oºC and 90-95% RH) during two seasons. 

Treatment Cold storage/ day Shelf life/day Mean 
15 30 45 60 75 Mean 

(level= 
0.299) 

7 14 

First season (2010 -2011) 
Jojoba oil 4.10g 5.10b 7.53e 8.26f 9.26e 6.85g 7.34f 8.44e 7.89f 

Paraffin oil 6.30e 6.56b 8.53d 9.60d 10.30cde 8.26e 8.63d 9.70c 9.16d 
Butter paper 6.60d 7.60b 866d 9.76d 10.60cd 8.64d 8.74d 9.81c 9.28d 
Tissue paper 7.46c 5.46b 9.40c 10.23c 11.50c 9.23c 9.53c 10.63b 10.03c 
Polyethylene 5.33f 5.40b 7.80e 8.73e 9.60de 7.37f 7.90e 9.00d 8.45e 
Cellophane 9.30b 11.50a 17.60b 18.46b 23.20b 16.01b 17.68b 18.75a 18.22a 

Control 10.41a 13.70a 23.60a 33.60a 58.93a 28.04a 24.63a 0.00f 12.31b 
Mean level= 0.240) 7.07e 8.20d 11.87c 14.09b 19.05a  12.06a 9.49b  

L.S.D. at 5% 0.113 2.84 0.313 0.211 1.285 0.07 0.27 
Second season (2011- 2012) 

Treatment Cold storage/ day Shelf life Mean 
15 30 45 60 75 Mean 7 14 

Jojoba oil 4.23g 5.33e 7.80e 8.50e 9.43e 7.06f 8.44f 9.54e 8.99b 
Paraffin oil 6.43e 6.70d 8.70d 9.73d 10.50cde 8.41d 9.66d 10.76c 10.22d 
Butter paper 6.46d 7.73c 8.83d 9.53d 10.70cd 8.71d 9.88d 10.92c 10.40d 
Tissue paper 7.56c 7.88c 9.60c 10.40c 11.60c 9.41c 10.63c 11.70b 11.17c 
Polyethylene 5.43f 5.50e 7.96e 8.86e 9.76de 7.50e 9.00e 10.10d 9.55e 
Cellophane 9.40b 11.70b 17.70b 18.63b 23.36b 16.16b 18.76b 19.82a 19.29a 

Control 10.50a 13.93a 23.76a 33.70a 59.16a 28.21a 25.75a 0.00f 12.88b 
Mean 7.19e 8.39d 12.05c 14.19b 19.21a  13.16a 10.41b  

L.S.D. at 5% 0.125 0.454 0.428 0.463 1.24 0.25 0.28 
*Means having different letters within each column are significant at 0.05% level 

 
3. Soluble solids Content (SSC): 
 

The results presented in Table (3) showed the changes of ssc values of treated and untreated fruits (control) 
during storage period. Data showed that control samples had significantly the highest level of ssc values (16.91 
and 17.09) in the first and second seasons, respectively at the end of storage period. While, ssc value of peaches 
coated with jojoba and paraffin oil, wrapped fruits with butter paper, tissue paper, perforated polyethylene wrap 
and cellophane paper were approximately 16.02, 16.30, 16.16, 16.40, 15.16 and 13.55 times in the first season 
and were 16.19, 16.48, 16.33, 16.54, 15.35 and 13.78 times in the second season lower than values of control 
sample without coating. While, jojoba treatment showed stability in ssc during the storage period, which 
consequently affect the fruit shelf life/ day. However, no significant differences were detected among jojoba 
treatment in the two seasons of the study. Similar effects were reported by Kittur et al. (2001) for banana and 
mango coated with polysaccharide-based coatings and by Patricia et al. (2005) for strawberry coated with wheat 
gluten-based films. 

These results are agreed with those obtained by Mehaisen (2005b), Abd El-Moniem et al.(2006) and Abd 
El-Migeed and Fotouh (2007) on guava, orange and mango fruits. 

 
4- Titratable acidity: 
 

Table (4) shows the changes of titratable acidity of treated and untreated peach during storage period. The 
results showed that acidity percentage was gradually decreased according to the storage period, this was true 
among all treatments including that of the control. On the other hand, the control treatment showed a high 
reduction values than jojoba and paraffin oil treatments, wrapped fruits in butter paper, tissue paper, perforated 
polyethylene and cellophane paper during the storage period. This reduction was significant only in the first 
season beginning from 15 days. On the other side, a constant trend was detected among jojoba and others 
treatments. Since, organic acids such as malic or citric acid are primary substrates for respiration, a reduction in 
acidity and hence, an increase in pH are expected in highly respiring fruits. 

Coating and wrapping reduce respiration rates and may, therefore delay the utilization of organic acids 
(Cong et al., 2007 and Yaman and Bayoindirli, 2002). A retention of titrable acidity was indeed reported for 
various fruits all treated with Semperfresh ( Dhalla and Hanson, 1988; Bayindirli et al., 1995 and Summu and 
Bayindirli, 1995). Also, Patrichia et al. (2005) indicated that coating with pvc pack were effective in the 
retention of titrable acidity of strawberry fruit during the storage time. The same observation was noted by Pre-
Aymard et al. (2005), they reported that coating with 1- MPC prevented acidity loss of Anna apple stored at 
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20ºC for 12 days. These results also are in agreement with those obtained by Mehaisen (2005b), Abd El-
Moniem et al.(2006) and Abd El-Migeed and Fotouh (2007) on guava, orange and mango fruits. 

 
Table 3: Effect of coating with oil and different wrapping materials on SSC % of florida prince peach fruits under cold storage and shelf life  
              periods (oºC and 90-95% RH) during two seasons. 

Treatment Cold storage/ day Shelf life/day Mean 
15 30 45 60 75 Mean 

(level= 
0.223) 

7 14 

First season (2010-2011) 
Jojoba oil 14.26a 15.36b 16.20c 17.00c 17.26c 16.02d 19.36a 20.26a 19.82a 

Paraffin oil 14.50a 15.60ab 16.40bc 17.40bc 17.63bc 16.30bc 18.36d 19.26d 18.82e 
Butter paper 14.40a 15.50b 16.30bc 17.16bc 17.46bc 16.16cd 18.66c 19.76b 19.22c 
Tissue paper 14.53a 15.63ab 16.53b 17.53b 17.76b 16.40b 18.53c 19.63c 19.08d 
Polyethylene 13.40b 14.50c 15.30d 16.23d 16.36d 15.16e 18.86b 19.83b 198.35b 
Cellophane 12.76b 13.10d 13.46e 14.16e 14.26e 13.55f 17.53e 18.60e 18.07f 

Control 14.86a 15.96a 16.90a 18.23a 18.60a 16.91a 15.40f 0.00f 7.70g 
Mean 

(level= 0.156) 
14.40e 15.09d 15.87c 16.81b 17.05b  18.10a 16.77b  

L.S.D. at 5% 0.63 0.424 0.328 0.463 0.464 0.15 0.11 
Second season (2011- 2012) 

Jojoba oil 14.46a 15.56b 16.40b 17.16c 17.36c 16.19c 18.60a 19.56a 19.08a 
Paraffin oil 14.63a 15.76ab 16.60b 17.60b 17.81bc 16.48b 17.50c 18.40d 17.95d 
Butter paper 14.60a 15.70b 16.46.b 17.33bc 17.56bc 16.33bc 17.88b 18.82b 18.35b 
Tissue paper 14.70a 15.80ab 16.73ab 17.63b 17.86b 16.54b 17.66c 18.63c 18.15c 
Polyethylene 13.60b 14.70c 15.50c 16.43d 16.53d 15.35d 17.94b 18.87b 18.41b 
Cellophane 13.06b 13.30d 13.66d 14.43e 14.43e 13.78e 16.63d 17.53e 17.08e 

Control 15.06a 16.13a 17.06a 18.46a 18.73a 17.09a 14.53e 0.00f 7.26f 
Mean 

(level= 0.156) 
14.30e 15.28d 16.06c 17.01b 17.18a  17.25a 15.98b  

L.S.D. at 5% 0.65 0.432 0.34 0.417 0.474 0.18 0.14 
*Means having different letters within each column are significant at 0.05% level 

 
Table 4: Effect of coating with oil and different wrapping materials on total sugar % of florida prince peach fruits under cold storage and  
              shelf life periods (oºC and 90-95% RH) during two seasons. 

Treatment Cold storage/ day Shelf life/day Mean 
15 30 45 60 75 Mean 

(level= 
0.097) 

7 14 

First season (2010-2011) 
Jojoba oil 9.10c 10.20d 10.40d 11.46d 12.06d 10.64d 13.53a 14.73a 14.13a 

Paraffin oil 9.23b 10.36c 10.56c 11.63c 12.23c 10.80c 13.10c 14.13c 13.62c 
Butter paper 9.16bc 10.26d 10.46d 11.53d 12.13d 10.71d 13.43ab 14.53b 13.98ab 
Tissue paper 9.36a 10.46b 10.66b 11.73b 12.33b 10.91b 13.30b 14.40b 13.85b 
Polyethylene 8.40d 9.50e 9.70e 9.76e 10.20e 9.51e 13.46a 14.56ab 14.02a 
Cellophane 8.10e 8.23f 8.33f 8.43f 8.53f 8.32f 11.33d 12.43d 11.88d 

Control 9.46a 10.56a 10.76a 11.83a 12.43a 11.01a 9.63e 0.00e 4.81e 
Mean 

(level= 0.019) 
8.97e 9.94d 10.12c 10.91b 11.41a  12.54a 12.11b  

L.S.D. at 5% 0.112 0.097 0.97 0.10 0.10 0.04 0.17 
Second season (2011- 2012) 

Jojoba oil 9.26c 10.40d 10.56c 11.63b 12.30c 10.83d 12.70a 13.80a 13.25a 
Paraffin oil 9.40b 10.50bc 10.70bc 11.76ab 12.43bc 10.96bc 12.40c 13.50d 12.95c 
Butter paper 9.30bc 10.43cd 10.60c 11.70b 12.38bc 10.88cd 12.54abc 13.64bc 13.09bc 
Tissue paper 9.53a 10.56b 10.76ab 11.86a 12.52ab 11.05ab 12.48bc 13.58cd 13.03bc 
Polyethylene 8.53d 9.63e 9.83d 9.91c 10.36d 9.65e 12.61ab 13.72ab 13.17ab 
Cellophane 8.30e 8.36f 8.50e 8.60d 8.70e 8.49f 10.46d 11.50e 10.98d 

Control 9.63a 10.70a 10.86a 11.89a 12.60a 11.13a 8.80a 0.00f 4.40e 
Mean 

(level= 0.039) 
9.13e 10.08d 10.26c 11.05b 11.61b  11.72a 11.39b  

L.S.D. at 5% 0.125 0.097 0.148 0.159 0.160 0.15 0.12 
*Means having different letters within each column are significant at 0.05% level 

                
5- Total sugars %: 
 

Results in Table (5) showed that total sugars were increased gradually according to the increase of storage 
period. It seems that sugar content was high in fruits of untreated sample. At the end of storage period, fruits of 
control samples had significantly the highest level of total sugars values being 11.01 and 11.13% in the first and 
second seasons, respectively. 
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Table 5: Effect of coating with oil and different wrapping materials on pH value of florida prince peach fruits under cold storage and shelf  
              life periods (oºC and 90-95% RH) during two seasons. 

Treatment Cold storage/ day Shelf life/day Mean 
15 30 45 60 75 Mean 

(level= 
0.0.15) 

7 14 

First season (2010-2011) 
Jojoba oil 4.46a 4.58a 4.62a 4.64a 4.67a 4.59a 5.54f 5.56f 5.55f 

Paraffin oil 4.33d 4.46e 4.48d 4.50d 4.51e 4.45e 5.60e 5.61e 5.60e 
Butter paper 4.34d 4.47de 4.49d 4.52cd 4.54d 4.47d 5.62d 5.64d 5.63d 
Tissue paper 4.38c 4.50cd 4.52c 4.56c 4.58c 4.51c 5.66c 5.68c 5.67c 
Polyethylene 4.42b 4.54bc 4.58b 4.60b 4.63b 4.55b 5.70b 5.73b 5.71b 
Cellophane 4.45a 4.57ab 4.60ab 4.63ab 4.66a 4.58a 5.73a 5.76a 5.74a 

Control 4.30e 4.40f 4.42e 4.44e 4.45f 4.40f 5.74a 0.00g 2.87g 
Mean 

(level= 0.008) 
4.38e 4.50d 4.53c 4.55b 4.58a  5.65a 4.85b  

L.S.D. at 5% 0.018 0.035 0.025 0.035 0.017 0.01 0.02 
Second season (2011- 2012) 

Jojoba oil 4.56a 4.67a 4.72a 4.74a 4.77a 4.69a 5.64f 5.65d 5.64f 
Paraffin oil 4.45d 4.50de 4.58d 4.60d 4.62d 4.54e 5.70e 5.71c 5.70e 
Butter paper 4.45d 4.53d 4.59d 4.62cd 4.64d 4.56d 5.72d 5.74c 5.73d 
Tissue paper 4.47c 4.60bc 4.62c 4.66c 4.68c 4.61c 5.76c 5.78b 5.77c 
Polyethylene 4.53b 4.63b 4.68b 4.70b 4.73b 4.65b 5.80b 5.83a 5.81b 
Cellophane 4.55a 4.57c 4.67b 4.76ab 4.76ab 4.66b 5.83a 5.86a 5.84a 

Control 4.442e 4.48e 4.52e 4.54e 4.55e 4.50f 5.84a 0.00e 2.92g 
Mean 

(level= 0.011)n 
4.49e 4.57d 4.62c 4.65b 4.68a  5.75a 4.94b  

L.S.D. at 5% 0.017 0.043 0.025 0.035 0.039 0.02 0.03 
*Means having different letters within each column are significant at 0.05% level 

 
While, the total sugars values of peach fruits wrapped with tissue paper, paraffin oil, butter paper, jojoba 

oil, perforated polyethylene wrap and cellophane paper were approximately 10.91, 10.80, 10.71, 10.64, 9.51 and 
8.32% in the first season and were 11.05, 10.96, 10.88, 10.83, 9.65 and 8.49% in the second season. The 
application of preservative materials increased the shelf life of the treated fruits, it seems that jojoba and paraffin 
oil and others treatments are benefit to conserve peach fruits during cold storage. These results were supported 
by study of Gosh and Sen (1984) on sweet orange. Continuous increase in sugar content of fruit was found up to 
75 days of storage. These results are in line with the findings of Gilfillan and Piner (1985), they noted that there 
was an increase in total sugar of film wrapped orange. Joseph and Aworh (1991), Buk et al. (1997) and Abd El-
Moniem et al.(2006)  concluded that fruit will reach high levels of sugar, ascorbic acid, soluble solids and their 
lowest level of acidity as they ripened. The present results provided supporting evidence that coating peaches 
fruits with jojoba and paraffin oils helped to delay ripening preserve fruit quality. 

 
6- pH: 
 

It is evident from Table (6) that all the treatments are highly significant to each other. Maximum pH value 
of 4.59 and 4.69 in jojoba oil treatment in the first and second seasons, followed by cellophane wrapping as 4.58 
and 4.66 in the two seasons respectively. 

While, minimum pH value of 4.40 and 4.50 was noted in the control treatment in first and second season, 
respectively. Concerning storage period, data showed that there was gradual increase in pH values during 
storage. On 15 days of storage the pH was recorded as 4.38 and 4.49 which increased to 4.58 and 4.68 in the 
first and second season after 75 days. These findings are in line with the findings of Hoa et al. (2002) who found 
that pH value increased during storage. 

 
7- Ascorbic acid content: 
 

Table (7) showed that ascorbic acid content of fruit juice upon different treatments decreased with 
increasing storage period reaching lower level after 75 days-cold storage. Data also showed that the untreated 
fruits (control) were inferior in ascorbic acid content as compared with other treatments.  

At the end of cold storage period (75 days), fruits treated with 75% jojoba oil surpassed in ascorbic acid 
content (6.76), followed by fruits wrapped in polyethylene wrap (6.61). On the other hand, jojoba at 75% seems 
to be more effective in increasing shelf life /day comparing with the other treatments. These results are in 
accordance with what was obtained by Bhadra and Sen (1999) and El-Anany et al. (2009) they stated that 
ascorbic acid content in apple fruits decreased as storage progressed, moreover Mehaisen (2005a) stated 
ascorbic acid decreased in guava fruits with extended storage. 
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Table 6: Effect of coating with oil and different wrapping materials on acidity% of florida prince peach fruits under cold storage and shelf  
              life periods (oºC and 90-95% RH) during two seasons. 

Treatment Cold storage/ day Shelf life/day Mean 
(level = 
0.011) 

15 30 45 60 75 Mean 
(level= 
0.011) 

7 14 

First season (2010-2011) 
Jojoba oil 0.37a 0.36a 0.35a 0.34a 0.33a 0.35a 0.25d 0.26d 0.25d 

Paraffin oil 0.31cd 0.30c 0.29c 0.28c 0.27d 0.29d 0.29c 030c 0.30c 
Butter paper 0.33bc 0.32bc 0.31abc 0.30abc 0.29bcs 0.31c 0.31bc 0.32ab 0.32b 
Tissue paper 0.34abc 0.33abc 0.32abc 0.31abc 0.30bc 0.32c 0.32bc 0.33a 0.32ab 
Polyethylene 0.32cd 0.31c 0.30bc 0.29bc 0.28cd 0.30d 0.30c 0.31bc 0.30c 
Cellophane 0.35ab 0.34ab 0.33ab 0.32ab 0.31ab 0.33b 0.33ab 0.34a 0.33a 

Control 0.30d 0.27d 0.25d 0.23d 0.21e 0.25e 0.35a 0.00e 0.17e 
Mean( l.s.D = 

0.008) 
0.33a 0.32b 0.30c 0.29d 0.28e  0.309a 268b  

L.S.D. at 5% 0.038 0.031 0.035 0.039 0.025 0.02 0.01 
Second season (2011- 2012) 

Jojoba oil 0.38a 0.37a 0.36a 0.35a 0.32a 0.35a 0.22c 0.24c 0.23c 
0.Paraffin oil 0.33de 0.31bc 0.28c 0.27c 0.26c 0.29d 0.28b 0.29b 0.28b 
Butter paper 0.35bc 0.33ab 0.32ab 0.29c 0.28abc 0.32c 0.30b 0.31b 0.31b 
Tissue paper 0.36b 0.34ab 0.33ab 0.30bc 0.29abc 0.32c 0.31b 0.32b 0.31b 
Polyethylene 0.34cd 0.32b 0.31bc 0.28c 0.27bc 0.30d 0.29b 0.30b 0.29b 
Cellophane 0.37ab 0.35c 0.34ab 0.33ab 0.30ab 034e 0.34a 0.35a 0.34a 

Control 0.31e 0.28c 0.23d 0.21d 0.20d 0.24e 036a 0.00d 0.18d 
Mean( l.s.D level= 

0.010) 
0.35a 0.33b 0.31c 0.29d 0.27e  0.300a 0.260b  

L.S.D. at 5% 0.018 0.035 0.036 0.038 0.035 0.03 0.03 
*Means having different letters within each column are significant at 0.05% level 

 
Table 7: Effect of coating with oil and different wrapping materials on vitamin C of florida prince peach fruits under cold storage and shelf  
              life periods (oºC and 90-95% RH) during two seasons. 

Treatment Cold storage/ day Shelf life/day Mean 
(level = 
0.010) 

15 30 45 60 75 Mean 
(level= 
0.011) 

7 14 

First season (2010-2011) 
Jojoba oil 7.30a 6.98a 6.85a 6.55a 6.15a 6.76a 6.45a 6.08a 6.26a 

Paraffin oil 6.78c 6.52de 6.40de 6.10de 5.70de 6.30d 6.03cd 5.60cd 5.81cd 
Butter  paper 6.93b 6.72bc 6.60bc 6.30bc 5.90bc 6.49c 6.20dc 5.80dc 6.00bc 
Tissue paper 6.85bc 6.65cd 6.53cd 6.23cd 5.83cd 6.42cd 6.16bc 5.76bc 5.96bc 
Polyethylene 6.96b 6.86ab 6.74ab 6.44ab 6.04ab 6.61b 6.27ab 5.94ab 6.11ab 
Cellophane 6.46d 3.35e 6.24e 5.96e 5.60e 6.12e 5.90d 5.49d 5.69d 

Control 6.26e 6.06f 5.94f 5.74f 5.34f 5.87f 5.63e 0.00e 2.81e 
Mean( l.s.D = 0.008) 6.79a 6.59b 6.47c 6.19d 5.79e  6.09a 4.95b  

L.S.D. at 5% 0.110 0.186 0.186 0.186 0.177 0.20 0.20 
Second season (2011- 2012) 

Jojoba oil 7.56a 6.99a 6.96a 6.69a 6.42a 6.92a 6.59a 6.32a 6.45a 
Paraffin oil 6.90b 6.65d 6.56de 6.40b 5.76cd 6.45d 6.26b 5.66bc 5.96cd 
Butter paper 6.97b 6.85bc 6.76bc 6.53ab 5.96b 6.61bc 6.33b 5.86b 6.09bc 
Tissue paper 6.92b 6.79c 6.66cd 6.51ab 5.90bc 6.55cd 6.31b 5.78bc 6.04c 
Polyethylene 6.98b 6.93ab 6.84ab 6.56ab 6.24a 6.71b 6.36ab 6.14a 6.25b 
Cellophane 6.56c 6.48e 6.41e 6.07c 5.69de 6.24e 5.97c 5.58c 5.77d 

Control 6.53c 6.33f 5.91f 5.91f 5.52e 6.04f 5.80c 0.00d 2.90e 
Mean( l.s.D at 5% 

level= 0.047) 
6.92a 6.72b 6.59c 6.38d 5.93e  6.23a 5.05b  

L.S.D. at 5% 0.138 0.125 0.159 0.210 0.195 0.22 0.21 
*Means having different letters within each column are significant at 0.05% level 

 
8- Total phenolic content (TPC): 
 

Data in Table (8) showed that the highest phenolic content was found with 75% jojoba (7840.04, 7843.07 
mg/ 100g fw) followed by fruits coated with 20% paraffin oil (5843.07, 5846.07 mg/ 100g fw), fruits wrapped 
in butter paper of the thickness 0.1 cm (5740.68, 5743.79 mg/ 100g fw) and fruit wrapped in tissue paper of 
thickness 0.05 cm (5655.79, 5658.91 mg/ 100gr fw) after 75 days storage in the first and second season, 
respectively.  
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Table 8: Effect of coating with oil and different wrapping materials on total phenol contents and antioxidants capacity of florida prince  
              peach fruits under cold storage and shelf life periods (oºC and 90-95% RH) during two seasons. 

Treatments Total phenol contents 
(mg/ 100 g FW). 

 

Antioxidants capacity 
(%) 

Cold storage after 75 
days 

Shelf life after 14 days Cold storage after 75 
days 

Shelf life after 14 days 

First season (2010-2011) 
Jojoba oil 7840.04a 5879.14a 88.63a 80.58a 

Paraffin oil 5843.07b 5773.39b 85.79b 77.88b 
Butter  paper 5740.68c 5685.15c 83.66c 75.75c 
Tissue paper 5655.79cd 5591.95d 80.75d 72.61d 
Polyethylene 5572.60d 5482.64e 78.61e 70.87e 
Cellophane 5451.58e 4783.28f 75.84f 67.78f 

Control 4751.97f 0.00g 60.47g 0.00g 
L.S.D. at 5% 92.20 15.87 0.15 0.72 

Second season (2011- 2012) 
Jojoba oil 7843.07a 5882.08a 88.66a 80.70a 

Paraffin oil 5846.07b 5776.37b 85.83b 77.91b 
Butter  paper 5743.79c 5687.94c 83.68c 75.78c 
Tissue paper 5658.91cd 5594.93d 80.78d 72.64d 
Polyehylyne 5575.69d 5476.46e 78.64e 70.90e 
Cellophane 5454.49e 4786.22f 75.87f 67.81f 

Control 4755.06f 0.00g 60.50g 0.00g 
L.S.D. at 5% 92.18 21.12 0.14 0.18 

*Means having different letters within each column are significant at 0.05% level 

 
Also, highest phenolic content was detected in fruits wrapped in perforated polyethylene wrap of thickness 

0.04cm (5572.60, 5575.69 mg/ 100g fw) and fruit wrapped in cellophane paper of thickness 0.08cm (5451.58, 
5454.49 mg/ 100g fw).While, the lowest phenolic content was found in control treatment (4751.97, 4755.06 mg/ 
100g fw) after 75 days storage in the first and second season, respectively.                        

On the other hand, jojoba at 75% seems to be more effective in increasing shelf life/day comparing with the 
other treatments. Jojoba at 75% recorded 5879.14, 5882.08 mg/ 100g fw, while shelf life in paraffin oil 
treatment recorded 5773.39, 5776.37 mg/ 100g fw after 14 days of the shelf life in the first and second season, 
respectively. The results is in compatible with El-Naggar (1983), El-Mohamedy et al., (2002) and Hagenmaier 
(2000), they reported that the production of phenolic compounds was induced in orange and tomato plants and 
fruit treated with jojoba and essential oil. 

 
9-Antioxident capacity: 
 

Results of Table (8) illustrated that antoxisant capacity increased significantly at 75 days during storage. 
Coating fruits with 75 jojoba oil and 20% paraffin oil were the most effective in the increase of total antioxidant 
capacity. Fruits received jojoba oil treatment caused 88.63% in the first season and 88.66% in the second 
season. While, paraffin oil treatment caused 85.79% in the first season and 85.83% in the second season, but 
fruits wrapped in butter paper, tissue paper, polyethylene wrap and cellophane paper recorded 83.66, 80.75, 
78.61, and 75.84% respectively in fruits of the first season and were 84.68, 80.78, 78.64 and 75.87 % 
respectively in the second season. However, the untreated fruits (control) recorded 60.47 and 60.50% in the two 
seasons. 

Previous studies have shown that there is a positive correlation between antioxidant activity and total 
phenolic content ( Wang et al., 1996, Rapisarda et al., 1999 and Wang and Lin, 2000). Therefore, the high total 
antioxidant capacity could be attributed to the high total phenolic content. 

 
Conclusion: 

 
It should be concluded that jojoba and paraffin oil and some wrapping materials viz, butter, tissue paper, 

perforated polyethylene cellophane paper improved shelf life. Jojoba oil followed by perforated polyethylene 
treatments reduced decay percentage of peach fruits than the control during storage. The acidity percent of 
peach fruits was gradually decreased with increasing storage period. All treatments of oil coating and wrapping 
materials lowered the total sugars and SSC than the control, while pH were increased. Oil coating proved to 
induce the antioxidant capacity and also to sustain the total phenolics content. 

All treatments led to the improved quality of fruits and shelf life especially when treatment with jojoba oil 
as effective preserving natural compound.  
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