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Abstract : The  present  investigation  was  carried  out  to  assess  the  effect  of  some  safe
treatments to maintain the quality attributes of “Swelling” peaches during cold storage at 0oC
and RH (90-95%) for four weeks two successive seasons 2015-2016. post-harvest treatments
were applied by spraying the fruits with one of Anise oil concentration 0.5 %, 1.0 %, Ozone
treatments 2ppm for 10min or 20min, irradiation with UV-C for 5min or 10min and
evaporating with acetic acid vapor 4% or 8% for two min.
The attained results reveal that, all adopted treatments markedly decreased the percentages of
both weight loss and decay. More pronounced effects were due to anise oil treatments in
addition to its' evident effect on maintaining the considered quality attributes. The afore
findings might be attributed to the antifungal effect of the anise oil in addition to forming a cat
that resulted in changing the surrounding gaseous composition leading to a clear reduction in
respiration rate and thereby delaying the deterioration stage occurrence.

Introduction

Peach (Prunus persica L.) belongs to family Rossaceae, widely grown in temperate region of the world.
Peaches are extremely perishable fruits and do not lend themselves to prolonged storage. Swelling peach is one
of the late season cultivars that suffer from accelerated- softened fruits, and therefore, the fruits exhibit short
handling period which limits its commercial potential which is also limited by postharvest diseases as Brown
Rot and  Blue Mold the major postharvest diseases of this crop. Losses due to decay were estimated to be 5–
10% when postharvest fungicides are used, without fungicide treatment losses may reach 50% or more Forster
et al., 1.

These characteristics oblige growers to harvest fruits at an early ripening stage. Accordingly, there is a
great need to slow the deterioration after harvest and to maintain fruit quality in order to prolong the handling
season with acceptable yield El-Shazly, 2.

 In recent years, there have been several attempts to manipulate inducible defense mechanisms of
harvested fruits through pre-storage treatments with innocuous abiotic and biotic to control postharvest decay.

The reduction of postharvest decay of several harvested fruits by pre-storage treatment with UV-C light
indicates that induction of defense responses in harvested crops is feasible and manageable on a variety of fruits
(Ahmed El Ghaouth, et al., 3.  Ultraviolet  (UV)  treatment  of  fresh  produce  is  considered  an  alternative  to
chemical approaches that has great potential for controlling postharvest diseases (Cisneros L., 4.  Although UV
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light is generally harmful to living systems at high doses, at low doses it induces disease resistance in
horticultural crops, slows ripening and maturation rate, and improves customary quality attributes. In specific
cases, UV light also improves phytochemical content. This biological phenomenon is known as hormesis,
where a low dose of a harmful physical or chemical agent stimulates beneficial responses in biological systems
(Calabrese, et al.,5.  The  beneficial  doses  of  the  stressors  are  termed  hormetic  (Stevens  C, et al., 6 or hormic
(Arul J, et al., 7 doses. Pre-storage treatment of a variety of commodities including pome, stone, and citrus fruit
with low dose of UV-C has been shown to reduce decay. This response has been attributed to the induction of
antifungal secondary metabolites by UV-C rather than to its germicidal effect (Stevens, C., et al., 8.

Acetic acid is a universal metabolic intermediary and occurs in plants and animals. The inhibitory effect
of  acetic  acid  on  microorganisms  is  greater  than  that  due  to  pH  alone,  and  acetic  acid  can  penetrate  the
microbial cell to exert its toxic effect (Banwart, 9 our goal was to determine if acetic acid as a vapor is toxic to
fungal conidia and if it could be used to prevent postharvest decay of fruit. Liu, W.T., 10 found that vaporized
acetic acid was extremely effective in inhibiting the spores of decay-causing fungi, by killing surface-borne
conidia.

The effectiveness of ozone as a sanitizing agent lies in its ability to kill microorganisms by oxidation of
cell membranes  Sothornvit and Kiatchanapaibul, 11. As an oxidizing agent, ozone is one and a half times more
powerful than chlorine (Xu,12. Ozone has a number of features that make it ideally suited as a post-harvest
treatment. It decays very rapidly into oxygen leaving no residues and has a half-life of 20 minutes in water a
room temperature (Graham,13. Ozone can also destroy chemical residues on the fruit surface (Langlais et al, 14

and it has also been demonstrated to effectively reduce post-harvest losses during storage for several crops Ong
et al.,15. In addition, ozone has also been demonstrated to induce defence responses within plant tissues
Kangasjarvi et al 16.

The potential use of essential oil to control postharvest decay has been examined for fruits, vegetables
and flowers. Recently, use of natural components such as natural extract or herbal oils is one of the healthiest
and safest methods to control postharvest diseases, essential oils include extensive secondary metabolites,
which in most cases have antimicrobial, fungicidal antioxidant and bio-regulating properties. Asghari et al., 17.
Recent experiments show that some essential oils are effective for reduce decay, quality maintenance and
essential improvement post-harvest life of many fruits reported by Serrano et al.,18.

The objective of this study was to investigate the effect of some safe treatments with low risk of
chemical residues to enhancing quality of “Swelling” peach fruits under cold storage condition.

Materials and method

This investigation was carried out during the two seasons 2014 and 2015 on peach fruits (Prunus
persica L. var. ‘swelling’)  obtained  from  a  private  orchard  located  at  Cairo,  Alex.  Desert  Road,  Giza
governorate. Peach fruits were picked at maturity stage(3rd week of June),103 days after full bloom according to
Shaltout, 19. uniform in size and free from visual symptoms of disease or mechanical damages were used for the
experiment. Fruits were transported to the laboratory immediately after harvest; fruits were randomly selected
for different groups, 3 replicates for each and were subjected to the following treatments:

1- Control (untreated) washed with water and left to dry

2- UV-C irradiation treatments: The UV-C irradiation treatment was applied using

un®ltered General Electric 15-watt G15 T8 lamps. Of the irradiance emitted by these lamps, 82% was in
the UV-C (250±280 nm) region Erkan et al.,20. Groups of 20 peaches were placed on a wide mesh screen
and irradiated with UV-C lamps on both upper and lower surface at a distance of 15 cm from the screen.
Irradiation treatment for 5 or 10 min, fruits was rotated 180° to achieve complete irradiation.

3- Essential oil treatments were applied by spraying the fruits with Anise essential oil at 0.5% (performed
by dissolving 5 ml/L pure Anise oil in 20 ml of 0.05 % tween-80 and then mixing with 975 ml of water).
Or 1.0% (performed by dissolving 10 ml/L Anise oil in 20 ml of 0.05 % tween-80 and then mixing with
970 ml of water). .

http://scialert.net/fulltext/?doi=thr.2012.14.27#997560_ja
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 Anise oil was purchased from Cairo Company for oils and aromatic extractions CID, Egypt. This essential
oil was stored in dark bottles at 4ºC until used in the experiments.

4- Ozone treatments Fruit were placed in a hermetic transparent glass chamber (50 x 30 x 30 cm) for ozone
fumigation at 25 ºC. Fruits were fumigation when the ozone release reached the expected concentration
(2ppm), the generator was switched off and the fruit were continued to keep in the chamber for 10 min or
20 min.  Ozone  was  applied  by  the  ozonizer  -  model  B6ATP,  Euro  Entech  Co.,  LTD -  Thailand,  with  a
capacity of 2,500 mg h-1.

5- Acetic acid treatments were applied by evaporating fruits with acetic acid vapor 4% or 8% for two min.

All treated fruits were packed in carton boxes (3Kg) in one layer and stored at 0oC, 85-95% relative
humidity (RH) for 4 weeks. Samples were taken from three replicates for each treatment and examined intervals
every 7 days.

The following properties were estimated.

1- Fruit physical characteristics:

1-1- Weight loss percentage: Fruits were periodically weighed and the percentage of weight loss was
calculated by the difference between the initial weight and that recorded on sampling date.

1-2- Decay percentage: Was determined for each treatment according to McCormack and Brown 21

1-3- Fruit firmness (lb/inch2): was measured by a hand Magness and Taylor pressure tester equipped with
5 mm tip plunger

2- Fruit chemical characteristics:

2-1- Total soluble solids percentage: Abbe refractometer was used to determine the percentage of total
soluble solids in fruit juice (A.O.A.C., 22

2-2- Titratable acidity percentage: It was determined as malic acid and calculated as percentage according
to A.O.A.C., 22.

2-3- Respiration rate (ml CO2 /kg/h): Individual fruits for each treatment were Weighed and placed in 2-
liter jars at room temperature (25°C ±1). The jars were sealed for 3 h with a cap and a rubber septum.
Air samples of the headspace were removed from the septum with a syringe and injected into Servomex
Inst. Model 1450C (Food Pack Gas Analyzer) to measure oxygen content and carbon dioxide
production. Respiration rate was evaluated at harvest day and during cold storage period. Respiration
rate was calculated as ml CO2 /kg/h (Lurie and Pesis,23.

2-4- Anthocyanin content (mg./100 g. Fresh weight): Anthocyanin content was

Determined in skin of fruit according to the method described by (Yilids and Diken,24.

3- Statistical analysis:

The complete randomized block design was used. Data was statistically analyzed according to Snedecor
and Cochran, 25. The comparisons among means were done by the Least Significant Difference (LSD) at P ≤
0.05.
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Results and Discussion

1- Fruit physical characteristics:

1-1 Weight loss percentage:

It is evident from, (Table 1) that weight loss percentage increased significantly by elongating the
storage period to reach its' peak after 4 weeks storage at 0oC. The average magnitudes for treatments showed
that control fruits attained significantly the highest losses. Whereas, significantly the lowest loss percentage was
due to both anise oil treatments. Differences between them were significant in the first season only where the
1% recorded a lower percentage significantly. Interaction data were significant. On the last sampling date data
clarify a similar trend as that of the illustrated average results. The attained results are in agreement with Marie,
T.C. and Joseph, A., 26 found that a low dose of UV-C induced various classes of phytoalexins in several
postharvest commodities. Studies presented solid evidence of a positive correlation between phytoalexin
accumulation and the observed enhanced characters and disease resistance.

The weight loss occurs during the fruit storage due to its respiration process, the transference of
humidity and some processes of oxidation Ayranci and Tunc,27.  Water  losses  are  as  a  result  of  transpiration
from the surface of fruits wu, 28 or fruit respiration. Also, mechanical and decay damage leading to loss of water
and ultimately fruit weight loss. Thus, the reducing of water and weight loss by essential oils can be attributed
to controlling decay and damages or by decreasing the respiration rates by forming of a thin film of oil
surrounding the fruit peel  Samra et al.,29.

A significant effect of postharvest applied aqueous ozone and UV-C on weight loss might be due to
suppressing respiration and ethylene production  Gustavo et al.,30.

Table (1) Effect of some safe physical and chemical treatments on weight loss percentage of peach fruit
under cold storage at 0±1oC and RH 90%

1-2- Decay percentage

As shown in (Table 2) the decay percentage increased significantly starting from the second week as
storage period elapsed in both seasons. The presented data also reveal that, control fruits on the average attained
the highest significant decay percentage in comparison with all treatments which all resulted in a significant
positive reducing effect with various degrees of significance. Anise oil at both used concentrations recorded the
lowest significant decay average percentage. Interaction results showed that all the adopted treatments resulted
in significantly lower decay percentage anise oil at 1% in the first season resulted in significantly the lowest

Storage periods (Week)   (B)
 1St Season 2nd SeasonTreatments

(A) 0 1 2 3 4 Mea
n 0 1 2 3 4 Mea

n
Control 0.00 2.48 3.06 3.81 4.24 2.72 0.00 2.28 3.06 3.90 4.33 2.71

UV 5min 0.00 1.11 1.60 2.17 2.45 1.46 0.00 1.19 1.36 1.74 1.96 1.24
UV 10min 0.00 1.71 2.09 2.54 2.87 1.84 0.00 1.26 1.81 2.12 2.64 1.57

Anise oil 0.5 0.00 0.79 1.29 1.59 2.04 1.14 0.00 0.93 1.07 1.09 1.75 0.97
Anise oil 1.0 0.00 0.61 0.87 1.24 1.82 0.91 0.00 0.79 1.01 1.20 1.55 0.91
ozone 10min 0.00 1.48 1.81 1.90 2.25 1.49 0.00 1.10 1.49 1.79 2.06 1.29
ozone 20min 0.00 1.38 1.78 2.10 2.43 1.54 0.00 1.26 1.66 1.92 2.00 1.34
Acetic acid

4% 0.00 1.19 1.92 2.29 2.76 1.63 0.00 1.13 1.61 1.91 2.10 1.35

Acetic acid
8% 0.00 1.49 2.01 2.62 2.97 1.82 0.00 1.39 1.79 2.17 2.48 1.56

Mean 0.00 1.36 1.83 2.25 2.65 0.00 1.26 1.65 1.98 2.31
LSD / A= 0.079         B=0.059     A*B=0.177 LSD / A=0.117      B=0.0872   A*B=0.261
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percentage. In the second season however, the results of anise at both concentrations were statistically equal
with insignificant differences from both UV and ozone at 5 minutes exposure

The  results  showed  that  the  used  essential  oils  had  positive  effects  on  storage  life  and  reduce  decay
percentages. Essential oils are mainly conjugated with phenolic compounds that accumulate in some plants cells
and show useful effect for pathogen control Plotto et al.,31. Anethole found in anise oil is the main active
constituent and these compounds have a strong fungicidal effect  Takayuki et al.,32.

UV-C light treatment induces resistance to infection in several crops including some harvested
commodities, and the onset of the resistance has often been correlated with the accumulation of phytoalexins
(Rodov, V. et al.,33; Mercier, J. et al.,34 and Chalutz, E.,35). The effectiveness of UV-C irradiation on controlling
decay of peaches, even at the lowest dose (3min), may be correlated with the induction of polyamines although
the induction of defense mechanisms by UV-C in peaches were not in specific  studied. Resistance induced by
UV-C against fungal decay could also be associated with other defensive compounds. It has been observed that
resistance against decay induced in oranges by UV-C treatment is related to increases of phytoalexins,
scoparone and scopoletin. Droby et al.,36 reported a marked inhibition of sporulation on fungi in grapefruit as
well as significant increase in phenylalanine ammonia lyase (PAL) and peroxidase in the peel. UV-C treatments
for 3 and 5 min can be used to reduce chilling injury symptoms, deterioration and prolong the shelf-life of
peaches during storage at 5oC  Gustavo et al.,30.

Ozone can be effective in stimulating the production of phytoalexins,  which increase resistance to
decadence accordingly and have a high antioxidant role(Sarig, et al.,37. The inhibition of fungal growth
resulting from O3 treatment also leads to the inhibition of the production of patulin. Patulin is a secondary
metabolite, so its biosynthesis is not necessarily correlated with fungal growth. Schmidt Heydt et al.,38.

Acetic acid is more potent as a fumigant and it can also be used to prevent postharvest decay caused by
important plant pathogens such as B. cinerea and P. expansum. There are several advantages in using acetic
acid fumigation to control postharvest diseases. It is a natural compound found throughout the biosphere,
posing little or no residual hazard at the low levels required to kill fungal spores, it is a generally-regarded-as-
safe compound and inexpensive compared to other fumigants (Tarabih, et al.,39).

Table (2) Effect of some safe physical and chemical treatments on decay percentage of peach fruit under
cold storage at 0±1oC and RH 90%

Storage periods (Week)   (B)
 1St Season 2nd SeasonTreatments

(A) 0 1 2 3 4 Mea
n 0 1 2 3 4 Mea

n
Control 0.00 0.49 1.48 3.41 7.83 2.64 0.00 0.59 1.98 4.81 8.14 3.10

UV 5min 0.00 0.00 0.00 0.90 2.47 0.67 0.00 0.00 0.69 1.20 1.65 0.70
UV 10min 0.00 0.00 0.27 0.96 1.87 0.62 0.00 0.00 0.45 1.03 1.87 0.67

Anise oil 0.5 0.00 0.00 0.19 1.22 1.55 0.59 0.00 0.00 0.00 1.21 1.65 0.57
Anise oil 1.0 0.00 0.00 0.50 0.85 1.24 0.52 0.00 0.00 0.40 1.04 1.61 0.61
ozone 10min 0.00 0.00 0.00 1.29 2.06 0.67 0.00 0.00 0.00 1.57 1.99 0.71
ozone 20min 0.00 0.00 0.00 1.38 1.79 0.63 0.00 0.00 0.32 1.39 1.75 0.69
Acetic acid

4% 0.00 0.00 1.00 2.51 3.14 1.93 0.00 0.00 0.00 1.71 3.54 1.05

Acetic acid
8% 0.00 0.00 1.10 2.50 2.75 1.27 0.00 0.00 0.00 1.01 2.86 0.77

Mean 0.00 0.05 0.50 1.66 2.74 0.00 0.06 0.42 1.66 2.78
LSD / A=0.100        B=0.074    A*B=0.223 LSD / A=0.105        B=0.078    A*B=0.235
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1-3- Fruit firmness (lb/inch2)

Data  in  (Table 3) show that fruit firmness was significantly reduced with storage time elapse. All
treatments used significantly maintained fruit firmness than control except UV-C treatment for 10min and the
8% acetic acid treatment where both had statistically equal effects as control. The highest significant average
value  of  firmness  recorded  the  anise  oil  treatments  without  significant  differences  between  the  two
concentrations used. At the end of storage the anise oil 1% maintained significantly the highest firmness.
Insignificant differences were attained by all treatments except acetic acid at 8% and UV at 10 min and control
where all maintained firmness at statistically lower magnitudes.

Firmness is a very important quality factor for postharvest fruits. Nevertheless, tissue softening occurs
for  most  fruits  towards the end of  storage to impart  desirable palatability.  The faster  reduction in firmness in
control fruit might also be due to the normally occurring ripening process during storage periods which mainly
occurs by degradation of the middle lamella of the cell wall. Some essential oils as anise oil have significant
efficacy on firmness by decreasing the respiration rates (Samra, et al.,29).

The UV-C irradiation appears to slow down the softening rate of several fleshy fruits. Higher firmness
indices were reported for a short exposure to UV-treated peach fruits Lukumbo, et al., 40 and Lu JY, et al., 41. In
UV-treatment, the activity of polygalacturonase, an enzyme associated with fruit softening during ripening is
reduced Stevens, et al., 42. The activity of other cell-wall-degrading enzymes was also found to be reduced in
UV-treated tomato Ait-Barka et al.,43.

Stevens, et al., 44 reported that prolonged exposure of fruits to UV-C radiation accelerated the ripening
and senescence processes of tomato fruit.

Sharpe, et al.,45 found that the firmness of apples, carrots and grapes were not significantly affected by
ozone treatment at low and high concentrations.

Table (3) Effect of some safe physical and chemical treatments on firmness (lb/inch2) of peach fruit
under cold storage at 0±1oC and RH 90%

2- Fruit chemical characteristics

2-1- Total soluble solids percentage (TSS%)

Data presented in (Table  4)  that  Juice  TSS  %  increased  slightly  from  period  to  another  of  storage.
Compared with zero period i.e. at harvest only the percentages attained by the third and fourth period were

Storage periods (Week)   (B)
 1St Season  2nd SeasonTreatments

(A) 0 1 2 3 4 Mea
n 0 1 2 3 4 Mea

n
Control 12.8 10.4 9.6 8.8 8.1 9.9 14.4 12.2 10.6 9.1 7.9 10.8

UV 5min 12.8 12.4 11.8 9.2 7.2 10.7 14.4 12.7 11.3 10.8 9.6 11.8
UV 10min 12.8 11.3 9.4 9.3 6.9 9.9 14.4 12.3 11.7 9.5 7.5 11.0

Anise oil 0.5 12.8 12.1 11.4 9.8 8.4 10.9 14.4 13.1 12.6 11.8 10.6 12.5
Anise oil 1.0 12.8 12.0 11.2 10.0 10.8 11.4 14.4 13.6 12.8 11.7 11.5 12.8
ozone 10min 12.8 11.8 11.0 10.1 8.5 10.9 14.4 12.2 13.0 12.3 10.5 12.5
ozone 20min 12.8 11.4 10.6 10.1 9.2 10.8 14.4 12.9 12.4 11.7 11.0 12.4
Acetic acid

4% 12.8 11.9 10.4 9.2 9.6 10.8 14.4 12.8 11.8 11.5 10.1 12.1

Acetic acid
8% 12.8 11.1 10.8 9.0 8.2 10.4 14.4 13.3 11.3 10.5 7.6 11.4

Mean 12.8 11.6 10.7 9.5 8.5 14.4 12.8 11.9 11.0 9.6
LSD / A=0.757        B=0.564    A*B=1.693 LSD / A= 0.844       B=0.629    A*B=1.888
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significantly higher on the average.  On the average all treatments resulted in statistically equal percentages to
control. Also a similar trend was attained on the last sampling date.

The adopted treatment did not have a significant effect on altering the maintenance of the juice TSS%
which was not in agreement with previous reports which showed that essential oils had significant effect on
TSS of strawberry (Tian et al., 46).

Charles, et al.,47 did not observe any significant difference in the evolution of Total soluble solids in
UV-treated tomato during storage, nor did (Vicente, et al., 48 in UV-treated pepper.

According to Tran, et al.,49 no  significant  differences  on  TSS  % of  mango  fruit  was  detected  among
ozone treatments compared with control. (Sahar, and Ismail, 50 found that the changes in TSS% of mandarin
fruits  content  were  more  slow  in  acetic  acid  fumigated  ones  than  in  control  and  the  same  result  were  also
achieved on peach fruits  Tarabih, et al., 39.

Table (4) Effect of some safe physical and chemical treatments on total soluble solids percentage of peach
fruit under cold storage at 0±1oC and RH 90%

2-2- Titratable acidity percentage (TA%)

Data presented in (Table 5) show that fruit acidity decreased as the storage period extended till the end
of storage at 4 weeks. On the average all of the applied treatments maintained the acidity percentage at a level
that was statistically equal to control except for both anise treatments and acetic acid at 8% in the first season
only where they maintained acidity at a significantly higher level with insignificant differences between them.
On the last sampling date it was evident that all adopted treatments maintained the titratable acidity at a
percentages that were insignificantly different from control. However, the effect of anise at 1% was
significantly higher than control in the first season only. Essential oils treatments delayed the decrease in
concentrations of acidity, which was in agreement with previous reports were shown that essential oils vapors
had significant effect on acidity  ian et al., 46.

In UV- C or ozone treatments the acidity was found to decrease at a slower rate, on strawberries fruit
(Baka, 51, while on apple fruit no significantly effect was found on the acidity Perez, et al.,52. In contrast, Ali,53

found that the changes of (TA %) in ozone treated papaya fruits was to a lower level than control fruit.

Storage periods (Week)   (B)
 1St Season 2nd SeasonTreatments

(A) 0 1 2 3 4 Mea
n 0 1 2 3 4 Mea

n
Control 12.9 13.5 13.8 14.0 14.2 13.7 12.6 12.9 13.4 13.8 14.2 13.5

UV 5min 12.9 13.2 13.4 13.6 13.7 13.3 12.6 13.1 13.3 13.6 13.8 13.3
UV 10min 12.9 13.3 13.5 13.8 14.3 13.6 12.6 13.4 13.5 13.6 13.8 13.4

Anise oil 0.5 12.9 12.9 13.1 13.3 13.4 13.2 12.6 12.8 13.0 13.4 13.7 13.1
Anise oil 1.0 12.9 13.1 13.2 13.3 13.4 13.1 12.6 12.8 13.0 13.1 13.2 12.9
ozone 10min 12.9 13.0 13.3 13.4 13.5 13.2 12.6 13.0 13.1 13.5 13.6 13.2
ozone 20min 12.9 13.0 13.3 13.5 13.7 13.3 12.6 13.0 13.1 13.4 14.0 13.2
Acetic acid

4% 12.9 13.0 13.6 13.7 13.8 13.4 12.6 13.1 13.6 13.7 13.8 13.3

Acetic acid
8% 12.9 13.6 13.8 13.8 13.9 13.6 12.6 13.2 13.5 13.7 13.9 13.4

Mean 12.9 13.1 13.4 13.6 13.7 12.6 12.9 13.2 13.5 13.7
LSD / A=0.977        B=0.728    A*B=2.185 LSD / A=0.735        B=0.735    A*B=2.206
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Table (5) Effect of some safe physical and chemical treatments on titratable acidity percentage of peach
fruit under cold storage at 0±1oC and RH 90%

2-3- Respiration rate (ml CO2 /kg/h)

Data presented in Table (6) show that there was a noticeable decrease in values of the respiration rate
towards the end of the cold storage period. On the average all of the considered treatments resulted in
significantly lower rates when compared with control. The results of acetic acid at 4% were insignificantly
different from control. Significantly the lowest rates were due to anise and UV treatments with insignificant
differences between them. The effect of UV in the second season was significantly lower than them. On the last
sampling date, data reveal that all conducted treatments significantly reduced the respiration rate compared with
control excepy acetic acid at 4% whose effect was statistically equal. Anise at both concentrations resulted in
significantly the lowest respiration rates with insignificant difference from the uv 10 min in the first season
only.

Fruit respiration is a major factor contributing for fruit senescence. It involves a series of oxidation–
reduction reactions. It converts stored sugar to energy in the presence of an oxygen substrate, thus, enhancing
senescence (Nourian et al., 54). Therefore, it is crucial to maintain the respiration rate at a minimum level, as far
as possible, to prolong the storage life of fruit. The reduction in respiration rate by essential oils treated fruits
during  cold  storage  could  be  due  that  oils  act  as  coating  that  serves  as  a  barrier  to  O2 and  CO2, modifying
internal atmospheres and slowing down the respiration rate of fruit (Debeaufort et al., 55). The UV-C treatment
would inhibit the respiratory activity in several steps of the tricarboxylic acid cycle and respiratory electron
transport chain of mitochondria, to delay fruit senescence (Zhenfeng, et al., 56).

The lower respiration rates of peaches treated with UV-C suggested that the fruit has lower
physiological activity and moderate metabolic activity (Alique, et al., 57, which was related to the delayed
senescence process in UV-C-treated peaches. However, Gonzalez-Aguilar, et al., 58 reported that UV-C
treatment  increased respiration rate  of  peaches after  being stored for  14 and 21 days at  5oC. The inconsistent
results regarding the effect of UV-C treatment on respiration rate in postharvest peaches are probably due to the
different storage temperature.

Many research proved that the efficacy of ozone in inhibiting the respiration rate depends on the type of
produce and the ozone concentration. Ozone treatment prolonged the shelf life in tomatoes due to a lower
respiration rate (Jin, et al., 59).

Storage periods (Week)   (B)
 1St Season  2nd SeasonTreatments

(A) 0 1 2 3 4 Mea
n 0 1 2 3 4 Mea

n
Control 0.23 0.20 0.17 0.17 0.15 0.19 0.25 0.22 0.20 0.19 0.16 0.20

UV 5min 0.23 0.23 0.20 0.20 0.17 0.21 0.25 0.24 0.23 0.23 0.22 0.23
UV 10min 0.23 0.21 0.21 0.19 0.19 0.21 0.25 0.23 0.23 0.21 0.20 0.22

Anise oil 0.5 0.23 0.22 0.22 0.21 0.20 0.22 0.25 0.25 0.24 0.23 0.23 0.23
Anise oil 1.0 0.23 0.23 0.22 0.22 0.21 0.22 0.25 0.24 0.24 0.24 0.24 0.23
ozone 10min 0.23 0.23 0.21 0.22 0.19 0.22 0.25 0.24 0.23 0.23 0.22 0.23
ozone 20min 0.23 0.22 0.21 0.19 0.19 0.21 0.25 0.24 0.23 0.22 0.22 0.23
Acetic acid

4% 0.23 0.23 0.22 0.21 0.19 0.21 0.25 0.24 0.24 0.24 0.22 0.23

Acetic acid
8% 0.23 0.23 0.22 0.22 0.19 0.22 0.25 0.25 0.25 0.24 0.23 0.24

Mean 0.23 0.22 0.21 0.20 0.18 0.25 0.24 0.23 0.22 0.21
LSD / A=0.022        B=0.017    A*B=0.051 LSD / A=0.064        B=0.030    A*B=0.145
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Table (6) Effect of some safe physical and chemical treatments on Respiration rate (ml CO2 /kg/h) of
peach fruit under cold storage at 0±1oC and RH 90%

2-4- Anthocyanin content (mg./100 g. F.W.)

It  is  clear  from Table  7 that the total anthocyanin content of the skin of “Swelling” peach fruits
gradually increased from harvest till the end of cold storage. This result was in agreement with obtained by
Hen, et al., 60. The average effect of anise oil at 1% treatments was maintaining the lowest concentration of
anthocyanin pigments compared with other treatments and control in the first season. In the second season
however, also anise at 1% induced the lowest content with insignificant differences from all treatments except
for the acetic acid treatments and control as they induced significantly higher contents.

The interaction between treatments and storage period were significant. Highest significant contents
were due to control in both seasons, acetic acid at 4% in the first season and acetic acid at both concentrations
in the second season only. All the remaining treatments were statistically equal

The essential oils treatments delayed fruits ripening and senescence which was indicated as decrease in
color development and the fruits become less redness than that of untreated fruits became redder and darker
along  the  storage  time   Sahar,61. A similar effect was observed for some essential oils which had significant
efficacy on inducing the lowest values of anthocyanin content (Atress et al., 62).

Several reports indicated that UV-C exposures promoted anthocyanin synthesis in other fruits,
including apples Dong, et al., 63, sweet cherries (Kataoka et al., 64, grapes (Kataoka, et al., 65, and boysenberries
Vicente, et al., 66. On the other hand, delay in accumulation of anthocyanin by UV-C illumination has also been
reported in strawberry fruit by (Pan, et al., 67).

Storage periods (Week)   (B)
1St Season 2nd SeasonTreatments

(A) 0 2 4 Mea
n 0 2 4 Mean

control 2.01 1.80 1.92 1.90 1.82 1.77 1.75 1.77
UV 5min 2.01 1.08 0.95 1.35 1.82 1.24 1.06 1.38

UV 10min 2.01 0.98 0.81 1.27 1.82 1.02 0.98 1.27
Anise oil 0.5 2.01 0.97 0.82 1.26 1.82 1.01 0.80 1.21
Anise oil 1.0 2.01 0.94 0.76 1.24 1.82 0.72 0.68 1.08
ozone 10min 2.01 1.76 1.59 1.79 1.82 1.31 1.56 1.55
ozone 20min 2.01 1.28 1.02 1.44 1.82 1.52 1.31 1.54

Acetic acid 4% 2.01 1.99 1.69 1.90 1.82 1.75 1.73 1.76
Acetic acid 8% 2.01 1.62 1.35 1.65 1.82 1.60 1.36 1.59

Mean 2.01 1.39 1.20 1.82 1.31 1.25
LSD /         A=0.10              B=0.06

A*B=0.18
 A= 0.09                 B=0.05
A*B=0.15
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Table (7) Effect of some safe physical and chemical treatments on anthocyanin content (mg./100g. F. W.)
of peach fruit under cold storage at 0±1oC and RH 90%

Conclusion

The obtained results indicated that all treatments played a pivotal   in diminishing both the weight loss
and decay percentage. Anise oil showed a more prominent effect in addition to its' pronounced effect on
maintaining the assessed keeping quality attributes. The attained effects of anise oil in my opinion might be
attributed to the antifungal effect exhibited by it due to its' content of Anethole in addition to its' forming a thin
coat that might have modified the composition percentage of the surrounding air which lead to a marked
reduction in respiration rate that retarded deterioration and maintained the keeping quality attributes to a longer
period.
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