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ABSTRACT 
 

The effect of edible coating as a carrier of essential oils and ultraviolet light (UV-C) on quality of 
pomegranate (Punica granatum L) arils was studied during2009/ 2010. The essential oils of (lavender,  lemon 
grass and peppermint) were carried on Carboxy Methyl Cellulose (CMC) and Gelatin. Ultraviolet-C for (5, 10, 
15 and 20 minutes) treatments were also studied. All treatments were stored in plastic containers at 2��C, 90-
95% relative humidity for 21 days. The treatments of   lavender oil loaded on (CMC) as well as gelatin and UV 
for 20 minutes reduced the weight loss %, have excellent appearance until 7 days of storage, recorded the lowest 
microbial count and mould & yeast colonies.Other chemical properties were studied e.g. Soluble solids content,   
titratable  acidity , L-ascorbic acid, anthocyanin %, enzymes activity. Results indicated that Lavender oil carried 
on CMC or gelatin and UV-C for 20 min are the best treatment for preserving pomegranate arils. 
 
Key words: Edible oils, ultraviolet light (UV-C) essential oil, lavender oil, Lemon grass, peppermint oil,  
                    Microbial count, Gelatin, carboxy methyl cellulose. 
 
Introduction 
 

Pomegranate (Punica granatum L.) belongs to the Punicacea family (Harde et al. 1970). It is one of the 
important and commercial horticultural fruits which is generally very well adapted to the Mediterranean climate 
(Biale, 1981). It has been cultivated extensively in Iran, India and some parts in USA, China, Japan and Russia. 
Pomegranate fruits are consumed fresh or processed as juice, jellies and syrup for industrial production (La Rue, 
1969). Different parts of its tree (leaves, fruits and bark skin) have been used traditionally for their medicinal 
properties and for other purposes such as in tanning (Rania et al., 2007). It is proved to have high antioxidant 
activity (Gil et al., 1995b) and good potency for cancer prevention (Afaq et al., 2003). The edible part of the 
fruit contains considerable amounts of acids, sugars, vitamins, polysaccharides, polyphenols and important 
minerals The storage temperature recommended for pomegranate varies from 0 to 10oC with a storage life 
ranging from 2 weeks to 7 months depending on the cultivar. However, El-Yatem and Kader (1984) showed that 
storage of pomegranates at 5oC or lower resulted in chilling injuries (CI), manifest as brown discoloration of the 
skin, surface pitting and susceptibility to decay organisms. Several postharvest treatments have been designed to 
improve low temperature storage of chilling sensitive fruit. Fresh-cut products are particularly susceptible to 
microbial growth owing to the removal of plant protective tissue and the release of cellular fluids from cutting 
(Heard, 2002), which results in shelf-life reduction and decrease in bioactive compounds concentration. The 
aims of this study were to investigate the effect of edible coating with essential oil and ultraviolet light (UV-C) 
on reducing  microbial reduction and  keeping quality of ‘Manfalouty’ pomegranate arils during cold storage.  
 
Materials And Methods 

 
This study was conducted during; 2009/2010 on ‘Manfalouty’ pomegranate (Punica granatum L.) fruits 

obtained from a private orchard in Assiut Governorate. Fruits were harvested on mid-October when fully 
matured as followed in the commercial practice, and transported to the postharvest handling lab. at Horticulture 
Research Institute, Giza Governrate, in order to study the effect of different postharvest treatments in quality 
and of pomegranate arils.  

Fresh fruits were peeled and the arils were separated from the tissues. Then, the arils were washed in 2% 
chlorine (Cl2) for two minutes, after being drained for three minutes. The arils were treated as follows: 

Exposing to ultraviolet-C for 5, 10, 15 and 20 minutes   , coating by CMC without any addition ,CMC plus 
lavender oil  , CMC plus lemon grass oil   , CMC plus peppermint oil .Gelatin protein without any addition ,
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Gelatin protein plus lavender oil ,Gelatin protein plus lemon grass oil , Gelatin protein plus peppermint oil. The 
treated arils were stored at 2oC and 90-95% RH for 21 days. Samples were taken weekly intervals to determine 
the physical and chemical changes during storage. 

 
Ultraviolet-C (UV-C) radiation : 

 
The arils were exposed to UV-C radiation from germicidal lambs (254 nm; GE 3 oT8) for 5, 10, 15 and 20 

minutes (Liu et al., 1993). The treated pomegranate arils were packed in small plastic bags with approximately 
80 gm of arils per bag and held at 2oC for 21 days with 90-95% relative humidity and each treatment contained 
three replicates. 

 
Edible coating and films with essential oil treatments: 

 
2.1. Carboxy methyl cellulose (CMC): 

 
CMC coating was prepared by mixing 10 gm CMC and 5 mL glycerin in 10 mL alcohol 95% plus 2000 mL 

of distilled water.Solution pH was adjusted to pH 7 using 1 ml citric acid and 10% NaOH solution. Then the 
solution was heated to 75% for 15 min using a heating magnetic stirrer according to (Lin and Guong, 2008). 

In this trail, the described film formation solution mentioned above was modified by adding 1 mL/L of 
lavender oil (Lavendula officinalis) or 1 mL/L of lemon grass oil (Cymbopagon flexuosus) or 1 mL/L of pepper 
mint oil (Mentha piperita) and control without and adding. 
 
2.2. Gelatin protein film formation: 

 
The films were prepared by mixing 8.75 gm gelatin in 100 ml distilled water and 3.35 gm glycerol. The 

solution pH was adjusted to pH 7 and heated to 85oC for 15 min using a heating magnetic stirrer (Lim et al., 
1990). 
 
3- Physical properties: 
 
Weight loss: 

 
Pomegranate arils were weighed at zero time of the storage and then at 7 days intervals during the storage 

period. Weight loss was determined as a percentage referring to index weight at zero time according to Hen et 
al. (2004). 

 
3.1. General appearance: 

 
General appearance was obtained by submitting samples to 5 member panel experienced in judging sensory 

analysis of fruit. Samples were identified with random numbers and arranged on individual plates. Each sample 
was rated using score system as follows: 9 = excellent, 7 = good, 5 = fair, 3 = poor and 1 = unsalable  as 
described by Mercado et al. (1998). This scale describes fresh appearance, color and taste. In the current study, a 
score of 5 or below was considered to be unsalable. 

 
4. Microbial analysis: 

 
Total microbial counted, moulds and yeasts were determined according to Marchall (1992). 
 

Chemical changes:  
 
 Soluble solid content (SSC %), 
 
titratable acidity and Vitamin C content were determined in juice according to (A.O.A.C. 1990). 
 
Anthocyanin content: 

 
Anthocyanin content was measured according to Ranganna (1979). 
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Peroxidase activity (POD): 
 
The enzyme was determined according to Srivastava (1987). 

 
Polyphenol oxidase activity (PPO): 

 
The enzyme activity was determined according to Matta and Dimond (1963). 

 
Analysis: 

 
All the results were statistically analyzed according to Little and Hills (1972) and the average value were 

separated using Duncan’s multiple range test (1955). For microbial experiment, colonies were counted and the 
results expressed as cfu g-1. 

 
Results And Discussion 

 
Effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils during cold storage at 2 oC on 
some physical properties of Manfalouty pomegranate arils in 2009/2010 season: 

 
Weight loss percentage: 

 
Data in Table (1) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on weight loss percentage of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 
2009/2010 season.In general, a gradual increase in weight loss was found by the progress of storage period for 
all treatments. Normally, the weight loss occurs during the fruit storage due to its respiratory process, the 
transference of humidity and some processes of oxidation (Ayranci and Tune, 2003). However,all treatments 
highly significant reduced the weight loss of arils during the storage compared to the control. Comparing all 
treatments, after 21 days of storage, lavender oil (carried by CMC or gelatin) treatments significantly reduced 
the weight loss of pomegranate arils recorded (2.05, 2.25, respectively) and UV-C light at 20 min recorded 
(2.06). Edible coating are selective barriers to O2 and CO2, modifying internal atmospheres and slowing down 
the respiration rate of fruit, which in turn reduce weight loss (Debeaufort et al., 1998). Romero et al. (2005) on 
peach fruit and Rabiei et al. (2011) on apple, who noted that the essential oils showed significant lower weight 
loss Maqbool et al (2010) on banana fruit, who noted that the essential oils had no effects on weight loss 
percentage. 
 
Table 1: Percentage of weight loss of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C)  and edible coating as a  
             carrier of essential oils during cold storage at 2ºC in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0  

3.63a 2.57a 1.86a 0.00 control 
3.35b 2.13bc 1.70d 0.00 5m UV-C 
3.29bc 2.16b 1.82b 0.00 10m 
2.45ef 1.99de 1.60f 0.00 15m 
2.06g 1.52g 1.45h 0.00 20m 
2.99d 2.03cd 1.48g 0.00 control CMC 
2.05g 1.72f 1.43hi 0.00 Lavender oil 
2.35ef 1.52g 1.27j 0.00 Lemon grass oil 
2.52e 1.54g 1.41i 0.00 Peppermint oil 
3.10cd 1.89e 1.83b 0.00 control Gelatin 
2.25fg 1.72f 1.63e 0.00 Lavender oil 
2.34ef 1.75f 1.74c 0.00 Lemon grass oil 
2.32ef 1.74f 1.73c 0.00 Peppermint oil 

** ** **   F test 
 ** = highly significant   

 
General Appearance (GA): 

 
Data in Table (2) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on general appearance (GA) of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 
2009/2010 season.As expected, general appearance of pomegranate arils decreased and the GA score dropped 
gradually from excellent to good, fair and poor (9, 7, 5, 3). Both treatments coated with essential oils by either 
CMC or gelatin film and UV at 20 min maintained the appearance until 7 days of storage, but the general 
appearance decreased by storage for longer periods. On the other hand, arils treated with UV for 5, 10, 15 min, 
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CMC without oils, gelatin without oil, as well as untreated arils (control) resulted in poor appearance after 14 
days of storage at 2 oC.These results are in agreement with those obtained by Lamikanra et al. (2005) on fresh-
cut cantaloupe melon who noted that UV-C improved the sensory quality and shelf-life, and these results are not 
agreement with those obtained by Fonseca and Rushing (2006) on fresh-cut watermelon, who noted that UV-C 
had no significant effect on visual quality. 
 
Table 2: General appearance of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and edible coating as a carrier of  
              essential oils during cold storage at 2Cº in 2009/2010 season. 

 period of Storage (days) Treatments 
21 14 7 0 

4.60c 5.68 7.67 9.83  control 
4.55c 5.69 8.13 9.83 5m UV-C 
4.68bc 5.70 8.23 9.83 10m 
6.49ab 7.60 8.99 9.83 15m 
7.80a 8.30 8.85 9.83 20m 
5.00bc 7.00 7.67 9.83 control CMC 
7.60a 8.10 8.83 9.83 Lavender oil 
7.29a 7.97 8.27 9.83 Lemon grass oil 
7.25a 7.95 8.26 9.83 Peppermint oil 
5.00bc 6.85 7.67 9.83 control Gelatin 
7.00a 8.00 8.179.83 Lavender oil 
6.94a 7.60 8.17 9.83 Lemon grass oil 
6.85a 7.55 8.00 9.83 Peppermint oil 

** NS NS   F test 
  NS= no significant ** = highly significant   

 
Total microbial count 10-1 CFU/g: 

 
Data in Table (3) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on total microbial count of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 2009/2010 
season. Growth of microorganism, increased with prolonging of storage period, particularly in the untreated 
arils. All types had lower level of microbial lead in comparison to control and UV at 5, 10 and 15 min. Data 
revealed the occurrence of highly significant differences among all treatments, whatever the storage period. 
After 14 days of storage were wasted the control, CMC without oil, gelatin without oil from trail. Lavender oil 
carried by CMC recorded the lowest value (2.55) followed by lemon grass carried by CMC (2.62). After 21 days 
of storage, lavender oil carried by CMC and gelatin recorded the lowest count (3.10, 3.15, respectively), 
followed by UV-C at 20 min and lemon grass, peppermint carried by CMC (3.29, 3.24, 3.26, 
respectively).These results are in agreement with those obtained by Lamikanra et al. (2005) on fresh cut 
cantaloupe, Fonseca and Rushing (2006) on fresh-cut water melon, who noted that the UV-C treatments reduced 
the number of colony forming units of bacteria populations. These results are not in agreement with those 
obtained by Rubira et al. (2005) on pomegranate arils, noted that UV-C treated arils showed higher bacterial 
count. Fatemi et al. (2011) on Valencia orange, who noted that the essential oils reduced total mesophylic 
colony and Solaimani et al. (2009) on orange fruit noted that essential oils did not control the producing agent of 
the blue fungus. 
 
Table 3: Total microbial counted of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C)  and edible coating as a carrier  
              of essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0 

0.00 3.95a 2.90a 0.35control 
4.68a 3.84b 2.90a 0.35 5m UV-C 
3.98b 3.66c 2.85a 0.35 10m 
3.54c 3.13f 1.98c 0.35 15m 
3.29e 2.65h 1.75f 0.35 20m 
0.00 3.44e 2.30b 0.35 control CMC 
3.10f 2.55i 1.80ef 0.35 Lavender oil 
3.24e 2.62hi 1.86de0.35 Lemon grass oil 
3.26e 2.64h 1.84ef 0.35 Peppermint oil 
0.00 3.54d 2.85a 0.35 control Gelatin 

 3.15f 2.65h 1.85ef0.35 Lavender oil 
3.44d 2.70gh 1.99c 0.35 Lemon grass oil 
3.43d 2.73g 1.95cd 0.35 Peppermint oil 

** ** **  F test 

** = highly significant   
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Mould and yeasts colony10-1CFU/g: 
 
Data in Table (4) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on moulds and yeast colony of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 
2009/2010 season.In general, a gradual increase in moulds and yeasts colony were observed with the prolongation of 
the storage periods for all treatments. All types had lower levels of microbial load in comparison to control treatment 
and UV-C at 5 and 10 min. Data showed highly significant differences among all treatments, with all storage periods. 
However, after 21 days of storage, arils treated by lavender oil carried out CMC and UV-C at 20 min. provided the 
lowest counts (2.88, 2.86, respectively), followed by lavender oil carried by gelatin (2.99).These results are in 
agreement with those obtained by Fatemi et al. (2011) on Valencia orange, who noted that the essential oils 
reduced yeast and moulds colony and Solaimani et al. (2009) on orange fruit noted that essential oils did not 
control the producing agent of the blue fungus. 

 
Table 4: Moulds and yeast of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and   edible coating as a carrier of  
              essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0 

0.00 3.95a 1.98a 0.21 control 
4.75a 3.85b 1.88b 0.21 5m UV-C 
4.45b 3.55c 1.58d 0.21 10m 
3.35c 3.15f 1.39f 0.21 15m 
2.86f 2.64h 1.21h 0.21 20m 
0.00 3.35e 1.52e 0.21 control CMC 
2.88f 2.58i 1.13i 0.21 Lavender oil 
3.09d 2.68gh 1.27g 0.21 Lemon grass oil 
3.09d 2.64h 1.27g 0.21 Peppermint oil 
0.00 3.45d 1.65c 0.21 control Gelatin 
2.99e 2.68gh 1.28g 0.21 Lavender oil 
3.35c 2.72g 1.35f 0.21 Lemon grass oil 
3.32c 2.70g 1.37f 0.21 Peppermint oil 

** ** **   F test 
** = highly significant   

 
Soluble solids content (SSC%): 

 
Data in Table (5) show  the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on SSC% of Manfalouty pomegranate arils stored for 7, 14 and 21 days  at 2 oC during 2009/2010 season. In 
general, SSC % gradually decreased by prolonged storage periods. This reduction might be due to the 
respiratory process. All treatments significantly reduced the loss of SSC %, except coating treatment by 
lavender oil that recorded the highest values (15.20% each). Coating film on the surface of fruits reduces 
respiration rate and vital process, which reduces the loss of SSC %  during storage (Tanado and Grosso 2005). 
These results are in agreement with Lemoine et al. (2007) on broccoli who noted that UV-C treatment showed 
higher SSC %. Atress et al. (2010) on strawberry noted that the essential oils maintained SSC%, but, Fatemi et 
al. (2011) on Valencia orange who noted that the essential oils don’t affect on SSC %  . Rabiei et al. (2011) on 
apple, noted that the essential oils reduced SSC%. 
 
Table 5: Percentage of SSC   of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and  edible coating as a carrier of  
              essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days)  Treatments 
21 14 7 0 

12.60g 13.00c 14.60d 15.70  Control 
12.80fg 13.00c 14.60d 15.70 5m UV-C 
12.80fg 13.00c 14.60d 15.70 10m 
13.20de 13.60b 14.97c 15.70 15m 
14.80bc 15.00a 15.60a 15.70 20m 
13.40d 13.80b 14.60d 15.70 control CMC 
15.20a 15.40a 15.27b 15.70 Lavender oil 

15.00ab 15.20a 15.60a 15.70 Lemon grass oil 
15.00ab 15.13a 15.60a 15.70 Peppermint oil 
13.00ef 13.40bc 14.60d 15.70 control Gelatin 
15.20a 15.20a 15.60a 15.70 Lavender oil 
14.60c 15.00a 15.60a 15.70 Lemon grass oil 
14.60c 15.00a 15.60a 15.70 Peppermint oil 

** ** **   F test 
** = highly significant   
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Titratable acidity: 
 
Data in Table (6) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on titratable acidity of Manfalouty pomegranate arils stored for 7, 14, 21 days at 2 oC during 2009/2010 season. 
Titratable acidity significantly decreased as a function of storage time for all studied treatments. It could explain 
the delay in the use of organic acid in the enzymatic  of respiration. All treatments showed highly significant 
differences in the end of storage, treated arils by essential oils carried by CMC or gelatin and UV-C at 15, 20 
min recorded the highest values of acidity compared with other treatments and control. These results are not in 
agreement with those obtained by Maqbool et al. (2010) on banana fruit, who noted that the essential oils had no 
effects on acidity, while Fatemi et al. (2010) on Valencia orange and Rabiei et al. (2011) on apple, who noted 
that the essential oils treatment increased the acidity. 
 
Table 6: Acidity of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and edible  coating as a carrier of essential oils  
              during cold storage at 2Cº in 2009/2010 season.  

period of Storage (days) Treatments 
21 14 7 0 

0.680b 0.720d 0.740c 0.83 control 
0.680b 0.720d 0.750bc 0.83 5m UV-C 
0.680b 0.720d 0.760abc 0.83 10m 
0.790a 0.820ab 0.830ab 0.83 15m 
0.820a 0.830a 0.840a 0.83 20m 
0.700b 0.740cd 0.760abc 0.83 control CMC 
0.810a 0.830a 0.840a 0.83 Lavender oil 
0.780a 0.790abc 0.740c 0.83 Lemon grass oil 
0.780a 0.800ab 0.840a 0.83 Peppermint oil 
0.690b 0.760bcd 0.770abc 0.83 control Gelatin 
0.800a 0.810ab 0.820abc0.83 Lavender oil 
0.770a 0.790abc 0.817abc 0.83 Lemon grass oil 
0.770a 0.800ab 0.820abc 0.83 Peppermint oil 

** ** *   F test 
*= Significant ** = highly significant   

 
Soluble solids content /acid ratio: 

 
Data in Table (7) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on SSC /acid ratio of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 2009/2010 
season. SSC /acid ratio decreased by extending the storage periods. All tested treatments were statistically the 
same concerning SSC/acid ratio. Romero et al. (2005) on table grapes and Rabiei et al. (2011) on apple fruit, 
who noted that the essential oils show significant lower in SSC /acid ratio. 
 
Table 7: SSC/acid ratio of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and  edible coating as a carrier of  
              essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0 

18.53 18.06 19.73 18.92 control 
18.82 18.06 19.47 18.92 5m UV-C 
18.82 18.06 19.21 18.92 10m 
16.71 16.55 18.07 18.92 15m 
18.05 18.07 18.57 18.92 20m 
19.14 18.65 19.21 18.92 control CMC 
18.77 18.55 18.57 18.92 Lavender oil 
19.23 19.24 18.80 18.92 Lemon grass oil 
19.23 19.00 18.57 18.92 Peppermint oil 
18.84 17.63 18.96 18.92 control Gelatin 
19.00 18.77 19.02 18.92 Lavender oil 
18.96 18.99 19.25 18.92 Lemon grass oil 
18.96 18.75 19.02 18.92 Peppermint oil 
NS NS NS   F test 

NS= no significant 

 
Vitamin C (V.C): 

 
Data in Table (8) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on vitamin C content of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 2009/2010 
season. In general, vitamin C content of arils got lower by extending the storage periods. These reductions may 
be due to high respiration rate of arils. Various applied treatments had no significant effects on vitamin C 
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content during all storage periods. On mushroom, who noted that UV-C treatments showed higher ascorbic acid. 
Atress et al. (2010) on strawberry, Fatemi et al. (2011) on Valencia orange, who noted that the essential oils 
greatly preserved the amount of vitamin C. 
 
Table 8: Vitamin C of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and  edible coating as a carrier of essential   
              oils during cold storage at 2Cº in 2009/2010 season.  

period of Storage (days) Treatments 
21 14 7 0  

11.00 11.10 11.33 17.25 control 
11.00 11.12 11.34 17.25 5m UV-C 
11.00 11.28 11.58 17.25 10m 
11.25 12.00 12.25 17.25 15m 
12.10 12.46 12.96 17.25 20m 
11.00 11.35 11.98 17.25 control CMC 
12.15 12.50 12.96 17.25 Lavender oil 
12.00 12.40 12.82 17.25 Lemon grass oil 
12.05 12.48 12.88 17.25 Peppermint oil 
11.00 11.32 11.89 17.25 control Gelatin 
12.00 12.39 12.42 17.25 Lavender oil 
12.08 12.37 12.42 17.25 Lemon grass oil 
11.89 12.29 12.34 17.25 Peppermint oil 
NS NS NS  F test 

  NS= no significant 

 
Anthocyanin percentage: 

 
Data in Table (9) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on percentage of anthocyanin in Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 
2009/2010 season. Anthocyanin content of arils decreased during storage periods. However, after 7 days of 
storage, results indicated that there were highly significant differences between all treatments. Lavender oil 
carried by CMC recorded the highest value (18.38%) followed by UV-C at 20 min (18.08%) and lavender oil 
carried by gelatin (17.92%). But after 14 and 21 days of storage periods, data showed no significant differences. 
Atress et al. (2010) on strawberry, noted that the essential oils had the lowest value of anthocyanin. 
 
Table 9: Percentage of anthocyanin of Manfalouty pomegranate arils as influenced by ultraviolet light  (UV-C) and edible coating as a  
             carrier of essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0 

14.45 16.00 16.50d 19.30 Control 
14.48 16.00 16.50d 19.30 5m UV-C 
14.50 16.00 16.66cd 19.30 10m 
15.00 16.89 17.15bcd 19.30 15m 
16.10 18.00 18.08ab 19.30 20m 
15.30 17.00 17.50a-d 19.30 Control CMC 
16.65 17.69 18.38a 19.30 Lavender oil 
16.56 17.40 17.76abc19.30 Lemon grass oil 
16.55 17.35 17.74abc 19.30 Peppermint oil 
15.15 17.00 17.39a-d 19.30 Control Gelatin 
16.54 17.52 17.92ab 19.30 Lavender oil 
16.27 17.38 17.68abc 19.30 Lemon grass oil 
16.23 17.32 17.77abc 19.30 Peppermint oil 
NS NS **   F test 

  NS= no significant ** = highly Significant   

 
Peroxidase activity (POD) ( OD/5min/g): 

 
Data in Table (10) show the effect of  ultraviolet light (UV-C) and edible coating as a carrier of essential 

oils on peroxidase activity of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 
2009/2010 season. POD activity increased slightly as the storage period increased. However, after 7 and 21 days 
of storage, results had no significant differences but after 14 days of storage, significant differences were 
detected among the treatments.  
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Table 10: Peroxidase activity (POD) of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and edible coating as a  
                carrier of essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0 

0.312 0.198ab 0.186 0.181 control 
0.312 0.196ab 0.186 0.181 5m UV-C 
0.335 0.199ab 0.186 0.181 10m 
0.350 0.187b 0.189 0.181 15m 
0.371 0.255a 0.192 0.181 20m 
0.315 0.236ab 0.190 0.181 control CMC 
0.373 0.258a 0.195 0.181 Lavender oil 
0.369 0.250a 0.189 0.181 Lemon grass oil 
0.368 0.249a 0.188 0.181 Peppermint oil 
0.314 0.249a 0.193 0.181 control  

Gelatin 0.371 0.252a 0.1910.181 Lavender oil 
0.368 0.250a 0.190 0.181 Lemon grass oil  
0.370 0.248a 0.190 0.181 Peppermint oil 
NS ** NS   F test 

 NS= no significant ** = highly Significant   

 
Polyphenol oxidase activity (PPO): 

 
Data in Table (11) show the effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils 

on PPO activity of Manfalouty pomegranate arils stored for 7, 14 and 21 days at 2 oC during 2009/2010 season. 
In general, a gradual increase in PPO activity was detected towards the end of storage. Data showed that there 
were highly significant differences among treatments after 14 days of storage period, but after 7 and 21 days, 
results revealed insignificant differences. However, after 14 days of storage period, lavender oil carried by CMC 
recorded the least value (0.083) of PPO activity compared to other treatment and the control.Pongprasert et al. 
(2011) on banana fruit, noted that UV-C treatments raised levels of total phenolic compounds and led to 
significantly higher activities of superoxide dismutase, catalase, peroxides and glutathione reductase. Jin et al. 
(2009) on peach fruit, noted that the activity of defence enzymes were enhanced by essential oils, and the level 
of total phenols was also higher than in control treatment. 
 
Table 11: Polyphenol activity (PPO) of Manfalouty pomegranate arils as influenced by ultraviolet light (UV-C) and edible coating as a  
                carrier of essential oils during cold storage at 2Cº in 2009/2010 season. 

period of Storage (days) Treatments 
21 14 7 0 

0.123 0.115a 0.088 0.072 control 
0.119 0.115a 0.084 0.072 5m UV-C 
0.119 0.110a 0.083 0.072 10m 
0.119 0.111a 0.083 0.072 15m 
0.098 0.088bc 0.080 0.072 20m 
0.113 0.096b 0.083 0.072 control CMC 
0.095 0.083c 0.077 0.072 Lavender oil 
0.097 0.088bc 0.078 0.072 Lemon grass oil 
0.097 0.089bc 0.078 0.072 Peppermint oil 
0.115 0.099b 0.085 0.072 control Gelatin 
0.098 0.092bc 0.079 0.072 Lavender oil 
0.105 0.094bc 0.080 0.072 Lemon grass oil 
0.107 0.094bc 0.080 0.072 Peppermint oil 
NS ** NS   F test 

 NS= no significant ** = highly Significant   

 
Conclusion: 
 

The Effect of ultraviolet light (UV-C) and edible coating as a carrier of essential oils during cold storage at 
2oC   on “Manfalouty” pomegranate arails., treated arils by essential oils carried by CMC or gelatin and UV-C at 
15, 20 min recorded  the lowest weight loss % microbial count and maintained excellent appearance, All 
treatments significantly reduced the loss of SSC% , induced acidity compared with other treatments and control. 
All tested treatments were statistically the same concerning SSC/acid ratio and decreased by extending the 
storage periods. Various applied treatments had no significant effects on vitamin C content during all storage 
periods., Lavender oil carried by CMC recorded the highest percentage of  anthocyanin After 7 days of storage.  
POD activity increased slightly by extending of storage period.  There were no  significant differences between 
the treatments  concerning  Polyphenol oxidase (PPO) activity. In conclusion lavender oil carried by CMC or 
gelatin and UV-C for 20 min are the best treatment for preserving arils. 
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