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ABSTRACT 

This investigation aimed to extracting essential oils of Fennel and Coriander fruits as well as 
Geranium fresh herb in order to study their efficacy on extending shelf-life and improving quality of 
"Florida Prince" peach fruits during 2017 and 2018 seasons. Essential oils were extracted by using 
hydro- distillation method in the laboratory; two concentrations (1ml/L and 3ml/L) of tested essential 
oils were applied. The treatments were; T1: control fruits (sprayed with water), T2: fruits sprayed with 
Fennel oil at concentration of (1ml/L), T3: fruits sprayed with Fennel oil at concentration of (3ml/L), 
T4 and T5 fruits sprayed with Coriander oil at concentrations of (1ml/L) and (3ml/L), Consecutively, 
T6 and T7 fruits sprayed with Geranium oil at concentrations of (1ml/L) and (3ml/L), respectively. 
The fruits were stored for 30 days at 0° C and (90–95) % relative humidity (R.H.) and assessed 
weekly to determine the changes in fruit quality characteristics during cold storage and after 5 days as 
market life. Results showed that, all of tested essential oils significantly decreased weight loss, decay 
percentage and increased fruits storage period. Moreover, essential oils positively affected postharvest 
quality properties including total soluble solids, titratable acidity, vitamin C, total soluble sugars, total 
phenols and fruit anthocyanin contents. It was observed that Fennel essential oil exhibited the best 
efficacy on the treated fruits during cold storage and market life periods followed in a descending 
order by Coriander then Geranium volatile oils compared to control. 
  
Keywords: "Florida Prince" Peach, Essential Oils, Fennel, Coriander, Geranium, Storage Life, Fruit 

Quality. 

 
Introduction 

Peach fruits are undergoes rapid ripening which leads to short shelf-life and represents a serious 
constraint for its efficient handling and transportation (Hussain et al., 2008). Therefore, it is very 
important to develop the postharvest treatments of fruits to obtain high quality. Postharvest decay is 
the major factor limiting the extension of storage and/or shelf-life of fruits. In most countries, 
fungicides chemicals usages as postharvest treatment are restricted in most countries. Moreover; 
consumer demands for free pesticide agricultural commodities are increasing (Serrano et al., 2005). 
Therefore, human safe and environmentally friendly new preservation techniques are developed 
(Kordali et al., 2003). Natural plant products as essential oils, among the numerous alternatives are 
catching the attention of researchers worldwide, due to their biodegradability (Tzortzakis, 2007). 
Essential oils are extracted from plant materials, which can be used as natural food additives, due to 
their antifungal, antibacterial and antioxidant properties (Antunes and Cavaco, 2010; 
Mousavizadeh.and Sedaghathoor, 2013). Generally, the usage of plants essential oils have been 
broadly used as postharvest treatments that are applied on fruits (Tripathi and Dubey, 2004).                                                                          

The biological activity of essential oils (volatile oils) can occur in different forms, causing 
mortality, deformations in different stages of development as well as acting as repellent and deterrent. 
The repellent activity is the most common mode of action of essential oils and their major 
components (Isman, 2006). Through several studies it was shown that volatile oil and extracts of 
Geranium (Pelargonium graveolens) possess have antimicrobial and antifungal activity (Baratta et al., 
1998; Dorman and Deans, 2000). Antimicrobial activity of Geranium extracts can be attributed to 
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significant cytotoxic effect which this extracts provided and probably flavonoid derivatives have 
positive contribution to this biological activity (Lalli, 2005).  Antioxidant and antiemetic activity of 
Geranium has been reported as well (Fayed, 2009; Seo et al., 2009; Čavar and Maksimović, 2012). 

The antifungal activity of extracted-fruits oil of Coriander (Coriandrum sativum) may be 
attributed to its main constituent; linalool (70.00%). Previous studies of the chemical compounds of 
Coriander fruit essential oil carried out by Pino et al. (1996) and Burt (2004) reported that linalool 
concentrations were 54.57% and 70%, respectively. Antimicrobial activity of main constituent, 
linalool against several bacteria and fungi has also been reported (Pattnaik et al., 1997 and Delaquis et 
al., 2002). Essential oils mainly conjugated to phenolic compounds that accumulate in some plant 
cells and show useful effect for pathogen control (Plotto et al., 2003). The oxidation products of 
phlorsidzin (an ortho-dihidroxyphenolic compound) inhibit growth the apple scab fungus Venturia 
inaequalsi. ''Fungal pectinases hydrolyze pectin, a cell wall compound that is abundant in the middle 
lamella and plays a role in cell adhesion. Thus, by inhibiting pectinases, the ability of the fungus to 
hydrolyze and invade the plant cell wall would be compromised'' (Vermerris and Nicholoson, 2006).                                      

Fennel (Foeniculum vulgare Mill,) is a genus of annual herbs. ''It is widely cultivated 
throughout the temperate and tropical regions of the world for its aromatic fruits'', which are used as 
culinary spices (Akgül and Bayark, 1988). Steam-distillation of dried fruits, oil referred as ‘Fennel 
essential oil’, used for flavoring purposes in many countries of the world (Abdallah et al., 1978; 
Lawrence, 1992). Fennel and its volatile oils are used to cure various disorders, moreover, act as a 
carminative, digestive and diuretic agent. Foeniculum vulgare increases elasticity of connective 
tissues and act as anti-aging agent (Arslan et al., 1989). 

Therefore, the main target of the present study was to evaluate the efficacy of essential oils 
extracted from Fennel and Coriander fruits as well as Geranium in the laboratory on extending shelf-
life and improving quality of "Florida Prince" peach fruits as natural and environmentally friendly 
alternatives and this is the world's direction to naturalize everything and avoid artificial materials. 

 
Materials and Methods 
 
Plant materials 

"Florida Prince" peach fruits were obtained from a private orchard at El-Nubaria region, El-
Behira governorate, Egypt. Fruits were harvested at optimal time in the last week of April 2017 and 
2018 in the full color stage. The fruits are homogenous in color, size and free from defects. Non-
defective peach fruits were selected, washed with fresh water, air dried and used in the postharvest 
treatments. 
 
Target herbs  

Fennel (Foeniculum vulgare, Apiaceae), Coriander (Coriandrum sativum, Apiaceae) and 
Geranium (Pelargonium graveolens, Geraniaceae) were selected to accomplish the present study. 
Plant materials consisted of fruits (Coriander and Fennel) and Geranium fresh herb were obtained 
from Sabahiya Horticulture Research Station farm, Alexandria, Egypt. 
 
Extraction of essential oils 

One hundred grams of dried plant materials (Fennel and Coriander fruits) and fresh Geranium 
were subjected to hydrodistillation for three-hours using a Clevenger-type apparatus as described by 
British Pharmacopoeia (1963). The oil percentages in Fennel and Coriander fruits as well as 
Geranium are presented in Table (A). 

  
Table A: The percentage of essential oils in Fennel and Coriander fruits as well as Geranium. 

No Fennel oil Coriander oil Geranium oil 

R1 1.13% 0.29% 0.27% 

R2 1.18% 0.31% 0.31% 

R3 0.95% 0.24% 0.20% 

Mean 1.08% 0.28% 0.26% 
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The obtained volatile oils were dried over anhydrous sodium sulphate to remove traces of moisture 
and stored in sterilized vial in a refrigerator in dark at 4° C until use. The chemical composition of 
volatile oils is presented in Table (B) according to Abu El-leel and Yousef (2017) on Fennel, Hanafi 
et al. (2014) on Coriander and Hamouda (2013) on Geranium.  

 
Table B: Chemical composition of the essential oils in Fennel and Coriander fruits as well as 

Geranium. 

No.             Fennel oil % Coriander oil   % Geranium oil % 

1 3-Carene 2.15 ɑ –Pinene 4.00 ɑ –Pinene 0.50 

2 ɑ –Pinene 0.57 camphene 0.70 Myrecene 0.40 

3 B-Myrecene 0.08 B-pinene 0.30 P –cymene 0.70 

4 P –cymene 0.40 B-Myrecene 0.50 Limonene 5.80 

5 Limonene 14.00 B-Cymene 3.00 Linalool 6.20 

6 Fenchone 6.00 Limonene 3.00 Citronaellol 26.00 

7 Camphor 0.25 γ -Terpinene 4.00 Geraniol 20.40 

8 Estragole 58.00 Linalool 70.00 Citronellyl formate 4.00 

9 ɑFenchylacetate 0.50 Camphor 4.00 Eugenol 3.50 

10 trans-Anethole 18.23 Carvone 2.00 B –caryophyllene 3.00 

11   Geranyl acetate 2.00   

  
Essential oils treatment 

Treatments with essential oils of  Fennel, Coriander and Geranium were performed by 
dissolving the requisite amounts of each oil (1 and 3 ml/L) in 2 ml of 0.05 % tween-80 and then 
mixing with 1000 ml of water. Peach fruits were sprayed with the solution of each oil using a hand 
sprayer and air dried at room temperature (Hadizadeh et al., 2009).  

The treatments were;  
T1: control fruits (sprayed with water).  
T2: fruits sprayed with Fennel oil at conc. (1 ml/L).  
T3: fruits sprayed with Fennel oil at conc. (3 ml/L). 
T4 and T5 fruits sprayed with Coriander oil at conc. of 1 ml/L and 3ml/L respectively.  
T6 and T7 fruits sprayed with Geranium oil at conc. of 1 ml/L and 3ml/L respectively.  

 
Storage conditions 

Fruits from each coated treatment were transferred to egg carton trays with 30 holes, three trays 
were used for each particular treatment and placed in three performed cartoon boxes, as box to 
determine decay, the second to determine weight loss and the third for fruit analysis. Each box 
contained one tray contained with 30 fruits was replicated three times, and the experiment was 
repeated twice (2017 and 2018 seasons). Peach fruits were subjected randomly to one of the tested 
essential oils and stored at 0º C±1 and the relative humidity (RH) of 90-95% for 30 days. 

 
Determination of physical and chemical properties 

Fruit samples in all experimented treatments were subjected to series of quality evaluation 
during cold storage and aftermarket shelf-life period (5 days). 

 
Decay (%) 

The percentage of disordered fruits included all of the spoiled fruits resulted from rots, fungus, 
bacterial and pathogens were assessed and the defects were calculated as follows: 

 
                                No. of fruit decay 
Decay % = ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  X 100 
                       No. of fruit at the beginning of storage 
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Weight loss (%) 
The difference between the initial weight of the fruits and that recorded at the date of sampling 

was translated as weight loss percentage and calculated as follows: 
 
                              Average loss in fruit weight 
Weight loss % =    ——————————————————— × 100 
                        Average fruit weight at the beginning of storage 
 

Fruit firmness (lb/inch2) 
It was measured on the two opposite sides of peach fruit samples by using a hand Magness 

Taylor pressure tester (lb/inch2). 
 

Total soluble solids (%) 
A hand refractometer was used to determine the percentage of total soluble solids in fruit juice. 

 
Total acidity (%): 

Total acidity (expressed as malic acid %) was determined by titrating 5-ml juice with 0.1N 
sodium hydroxide using phenolphthalein as indicator (A.O.A.C., 2000). 

 
Vitamin C (mg/100 g. F.W.) 

It was measured using 2, 5-6 dichlorophenol indophenols' method described by A.O.A.C. 
(2000). 

 
Total sugars (mg/g. F.W.) 

By using the phenol-sulphuric acid method according to Dubois et al. (1956). 
 

Total phenols (mg /g. F.W.) 
By using folin–ciocalteu calorimetric method (Swain and Hillis, 1959) at the wave length of 

725 nm, standard curve from p-hydroxyl benzoic acid was used to calculate the amount of phenols as 
mg per g fresh weight. 

 
Anthocyanin content (mg/100 g. F.W.) 

Anthocyanin content was determined in skin of the fruit according to the method described by 
Yilidz and Diken (1990). 

 
Marketing life 

After 30 days of storage period, 10 fruits of each replicate treatments were kept at (25°C ± 1) 
for 5 days, 75% R.H. in room temperature as marketing life to simulate the market condition, quality 
measurements as physiochemical properties of fruits were studied. 

 
Experimental design and statistical analysis 

Data of the present study were subjected to the analysis of variance test (ANOVA) as 
Randomized Complete Block Design (RCBD). Where the first factor was for seven treatments 
mentioned before, the second factor was for storage period. The least significant differences (LSD) at 
the 5% level of probability were calculated using a computer program SAS according to Gomez and 
Gomez (1984). 

 
Results and Discussion 
 
Decay percentage 

Data of studying the effect of postharvest application of Fennel, Coriander and Geranium oils 
on decay percentage of "Florida Prince" peach fruits in 2017 and 2018 seasons are reported in Table 
(1). Results showed that all treatments caused a significantly decrease in fruit decay compared with 
control. In addition, Fennel oil at 3ml/L in 2017 season and Coriander oil at 3ml/L in the two seasons 
were more effective on decreasing fruit decay than other treatments.  
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Regarding the effect of storage periods on the changes in fruit decay percentage, data in Table 
(1) showed that, fruit decay were found in both sampling date after 10, 20 and 30 days of storage in 
2017 and 2018 seasons. Differences were significant compared with zero time in both seasons of 
study. 

  
Table 1: Effect of some essential oils on decay percentage of "Florida Prince" peach fruits during cold storage 

in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Day) Storage Periods (Day) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 0.00 22.33 68.00 92.00 45.58 0.00 22.67 67.67 91.67 45.50 

Fennel  Oil      (1ml/L) 
                         (3ml/L)   

0.00 
0.00 

7.33 
6.33 

22.00 
19.67 

29.33 
25.33 

14.67 
12.83 

0.00 
0.00 

6.33 
9.33 

24.00 
20.00 

30.33 
27.67 

16.08 
14.00 

Coriander Oil (1ml/L) 
                         (3ml/L)   

0.00 
0.00 

7.33 
6.00 

20.00 
16.67 

29.00 
25.67 

14.08 
12.08 

0.00 
0.00 

6.67 
5.67 

19.33 
16.33 

28.67 
25.33 

13.67 
11.83 

Geranium Oil (1ml/L) 
                         (3ml/L)     

0.00 
0.00 

8.33 
6.67 

23.67 
20.67 

30.67 
26.33 

15.67 
13.42 

0.00 
0.00 

9.00 
7.67 

24.67 
20.67 

33.33 
29.00 

16.75 
14.33 

Mean 0.00 9.19 27.23 36.90  0.00 9.95 27.52 38.05  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 1.41 
= 1.06 
= 2.81 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 1.47 
= 1.11 
= 2.94 

 
As for the interaction effect between the tested storage periods and postharvest treatments with 

essential oils, it is obvious that all essential oils had the lowest decay percentage at 30 days storage in 
both seasons. This decrease was probably due to increase defense by essential oils on surface of fruits 
and its effects of on delaying pathogenic infection where the major components in volatile oils 
(terpenoids, terpenes) play a major role in the antimicrobial/biological effect of essential oils (Bakkali 
et al., 2008). Also, the essential oils contain phenol compounds which had a great antifungal activity 
(Abdolahi et al., 2010) and could affect the enzymes responsible for spore germination of fungi 
(Nychas, 1995) and also been recognized as antimicrobial/bioactive compounds (Tabassum et al., 
2013), which lead to improve storability and extend market life of peach fruits. Mahmoud and Abd 
El-Salam (2014) worked on peach fruits to evaluate the potential application of essential oils of 
celery, cinnamon and coriander to determine the antifungal effects of the extracted-essential oils 
against grey mould disease of peach fruits and control postharvest decay under shelf conditions. 
Results showed that all of these essential oils application significantly decreased fruit decay 
percentage and increased fruit shelf –life compared with control. Moreover, these results are in 
agreement with those obtained by Abd El Wahab (2015) worked on ‘Florda 7/2’ nectarine to tested 
some essential oils to maintain postharvest fruit quality and found that extracted-Coriander oil under 
cold storage and market life periods decreased decay compared with control.  

 
Weight loss percentage 

Results of the present investigation, presented in Table (2) showed the effect of postharvest 
application of Geranium, Coriander and Fennel oils on weight loss percentage of "Florida Prince" 
peach fruits in 2017 and 2018 seasons. Data showed that, weight loss percentage of control fruits was 
increased significantly with prolonged storage period. Usually, the weight loss occurs during the fruit 
storage due to its respiratory process, the transference of humidity and some processes of oxidation 
(Ayranci and Tunc, 2003). The present data revealed that, all treatments significantly reduced the 
weight loss of peach fruits. The lowest values for weight loss percentage were obtained as a result of 
treating the fruits with Fennel oil at 0° C for 30 storage days followed by Coriander oil then Geranium 
oil treatments in descending order as compared with the control treatment which have the highest 
weight loss % in both seasons.  

Looking to the interaction effect between the tested storage periods and post-harvest 
treatments with essential oils, it is obvious that all essential oils had the lowest weight loss percentage 
at 30 days storage in both seasons. These results are in agreement with those obtained by Mahmoud 
and Abd El-Salam (2014) worked on peach fruits to evaluate the potential application of essential oils 
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of celery, cinnamon and coriander as antifungal against grey mould disease of peach fruits and control 
postharvest decay under shelf conditions. Results showed that all of these essential oils application 
significantly decreased weight loss and increased fruit shelf life compared with control. Also, Abd El 
Wahab (2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain postharvest 
fruit quality and reported that weight loss percentage increased with increasing storage and marketing 
periods, moreover, Coriander oil during cold storage and market life periods decreased fruit weight 
loss compared with control.  
 
Table 2: Effect of some essential oils on weight loss percentage of "Florida Prince" peach fruits during cold 

storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Day) Storage Periods (Day) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 0.00 5.64 12.27 20.05 9.49 0.00 5.59 12.33 19.96 9.41 

Fennel Oil       (1ml/L) 
                         (3ml/L) 

0.00 
0.00 

4.72 
4.15 

10.03 
8.94 

13.25 
10.88 

7.00 
5.99 

0.00 
0.00 

4.06 
3.85 

9.53 
8.55 

12.93 
10.44 

6.63 
5.71 

Coriander Oil (1ml/L) 
                         (3ml/L) 

0.00 
0.00 

4.17 
3.93 

9.72 
8.84 

13.08 
10.72 

6.74 
5.87 

0.00 
0.00 

3.87 
3.65 

9.23 
8.73 

13.01 
10.46 

6.53 
5.71 

Geranium Oil (1ml/L) 
                         (3ml/L) 

0.00 
0.00 

4.78 
4.12 

10.15 
9.08 

14.73 
11.15 

7.42 
6.09 

0.00 
0.00 

4.64 
4.04 

10.18 
9.02 

14.81 
10.68 

7.41 
5.93 

Mean 0.00 4.50 9.86 13.41  0.00 4.24 9.65 13.18  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.29 
= 0.22 
= 0.59 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.31 
= 0.23 
= 0.61 

 

Firmness 
Data concerning the effect of postharvest spraying of  Fennel, Coriander and Geranium oils on 

firmness of "Florida Prince" peach fruits in 2017 and 2018 seasons are reported in Table (3). Results, 
generally, showed that all treatments caused a significant increase in fruit firmness as compared with 
control in two seasons of study. Moreover, in 2017 and 2018 season, data showed that Geranium oil at 
3ml/L and Fennel oil at 3ml/L were more effective on increasing fruit firmness compared with other 
treatments.  
 
Table 3: Effect of some essential oils on firmness (lb/inch2) of "Florida Prince" peach fruits during cold storage 

in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Day) Storage Periods (Day) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 8.48 7.85 6.48 4.84 6.91 9.08 8.85 7.08 5.92 7.51 

Fennel Oil       (1ml/L) 
                         (3ml/L) 

11.82 
12.48 

11.08 
11.80 

10.05 
11.00 

9.45 
10.60 

10.60 
11.47 

11.90 
12.68 

11.20 
12.23 

10.18 
11.42 

9.55 
10.53 

10.71 
11.72 

Coriander Oil (1ml/L) 
                         (3ml/L) 

11.37 
12.15 

10.97 
11.70 

9.67 
10.28 

8.88 
9.78 

10.22 
10.98 

11.82 
12.58 

11.00 
11.89 

10.27 
10.67 

9.71 
10.00 

10.41 
11.28 

Geranium Oil (1ml/L) 
                         (3ml/L) 

11.57 
12.62 

11.17 
11.97 

10.25 
11.30 

9.58 
10.77 

1041 
11.67 

11.98 
12.79 

11.32 
12.32 

10.42 
11.55 

9.80 
10.71 

10.88 
11.84 

Mean 11.49 10.93 9.86 9.13  11.67 11.13 10.23 9.45  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.28 
= 0.21 
= 0.55 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.29 
= 0.22 
= 0.58 

 
Fruit firmness decreased gradually and significantly with the progress of cold storage in both 

seasons, a result supported the finding of Davarynejad et al. (2013). In addition, all essential oils 
maintained on highest firmness for nectarines in this respect with regard to the effect of the interaction 
during the different periods of storage in two seasons of study. Essential oils work as a protective 
layer of against different bacteria and fungi and therefore stopped up of damaged fruits (Şerban et al., 
2011). It also maintained of cell wall carbohydrate metabolism during storage which associated with 
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decreased susceptibility to infection by fungal pathogens and therefore improves quality, but firmness 
in control probably decreased by fungal infection due to hydrolyze pectin and cell wall break down by 
progress of time. Also, the faster reduction in texture in control samples might also be due to 
accelerated ripening process during storage periods which mainly occurs because of degradation of 
the middle lamella of the cell wall. These results are in agreement with those obtained by Abd El 
Wahab (2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain postharvest 
fruit quality and reported that fruit firmness decreased with increasing storage and marketing periods, 
moreover, Coriander oil during cold storage and market life periods delayed the changes in firmness 
compared with control. 
 

Total soluble solids (TSS) 
Total soluble solids data of "Florida Prince" peach fruits as influenced by postharvest spraying 

of Fennel, Coriander and Geranium oils during cold storage was reported in Table (4). The results 
revealed that, in both seasons, all treatments significantly decrease fruit total soluble solids content 
compared with control. Moreover, data showed that Coriander oil at 3ml/L is more effective on 
increasing fruit total soluble solids content compared with other treatments.  

Regarding the effect of storage periods on the changes in fruit total soluble solids were 
significantly increased with increasing storage periods, and the differences among all tested storage 
periods were statistically significant compared with the initial date in the two seasons of study. 

Evaluating the interaction effect between storage periods and the tested treatments, data show 
that the interactions of 30 days cold storage period, registered the lowest values of fruit total soluble 
solids percentage with coriander oil at 3 ml/L then geranium oil at 3 ml/L in both seasons. That 
probably related to delay in metabolic activity and reduced respiration rate and vital process, thus 
reducing the loss of TSS during storage. In control fruits as the increase of microbial spoilage, 
degradation of fruits and over senescence led to an increase respiration rate and metabolic activity. 
These results are in agreement with those obtained by Mahmoud and Abd El-Salam (2014) worked on 
peach fruits to evaluate the potential application of essential oils of celery, cinnamon and coriander to 
determine the antifungal effects of the essential oils against grey mould disease of peach fruits and 
control postharvest decay under shelf conditions. Results showed that these entire essential oils, 
positively, affected postharvest total soluble solids compared with control. Moreover, Abd El Wahab 
(2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain postharvest fruit 
quality and reported that TSS increased with increasing storage and marketing periods, moreover, 
Coriander oil during cold storage and market life periods delayed the changes in total soluble solids 
compared with control.  

 
Table 4: Effect of some essential oils on total soluble solids percentage of "Florida Prince" peach fruits during 

cold storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Days) Storage Periods (Days) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 10.61 10.77 10.85 10.97 10.79 10.65 10.77 10.88 10.97 10.82 

Fennel Oil     (1ml/L) 
                       (3ml/L) 

10.25 
10.23 

10.50 
10.46 

10.79 
10.73 

10.91 
10.87 

10.61 
10.58 

10.27 
10.24 

10.54 
10.51 

10.81 
10.77 

10.95 
10.89 

10.64 
10.60 

Coriander Oil (1ml/L) 
                         (3ml/L) 

10.21 
10.17 

10.44 
10.43 

10.73 
10.70 

10.87 
10.84 

10.56 
10.53 

10.22 
10.19 

10.49 
10.47 

10.77 
10.73 

10.90 
10.85 

10.60 
10.56 

Geranium Oil (1ml/L) 
                         (3ml/L) 

10.24 
10.22 

10.48 
10.45 

10.77 
10.72 

10.89 
10.86 

10.59 
10.56 

10.25 
10.22 

10.52 
10.49 

10.79 
10.75 

10.93 
10.88 

10.63 
10.58 

Mean 10.28 10.50 10.75 10.89  10.29 10.54 10.78 10.91  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.02 
= 0.01 
= 0.05 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.03 
= 0.01 
= 0.05 

 

Total acidity 
With respect to the effect of various applied treatments on total acidity content of "Florida 

Prince" peach fruits, in both experimental seasons, the data demonstrated in Table (5) declared that, 
fruit acidity significantly decreased as the storage period extended till the end of storage period 30 
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days. Similarly, Davarynejad et al. (2013) on apricot detected a decrease in acidity of fruits during 
storage. All essential oils treatments delayed the decrease in concentrations of titratable acidity. 
Moreover, it could be noticed that control treatment gave the lowest value of acidity in both season. 

As for the combined effect of storage period and postharvest oils treatments on total acidity, 
Geranium oil treatment was the most effective in decreasing titratable acidity during the two seasons 
of study. Fruits treated with essential oils showed higher retention of juice acidity during storage. This 
could be due to the delaying in physiological ageing and alteration in metabolism, which ultimately 
resulted in higher retention of acidity. Also, slowing down the peach respiration rate by essential oils 
coating could explain the delay in the use of organic acid in the enzymatic reactions of respiration. 
Meanwhile, decrease TA in control fruits had high changes of acidity probably due to high respiratory 
rate and therefore acids consumption quickly and related to increases in metabolic activity. These 
results are in agreement with those obtained by Mahmoud and Abd El-Salam (2014) worked on peach 
fruits to evaluate the potential application of essential oils of celery, cinnamon and coriander to 
determine the antifungal effects of the essential oils against grey mould disease of peach fruits and 
control postharvest decay under shelf conditions. Results showed that these entire essential oils, 
positively, affected postharvest titratable acidity compared with control. In addition, Abd El Wahab 
(2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain postharvest fruit 
quality and reported that acidity decreased with increasing storage and marketing periods, moreover, 
Coriander oil during cold storage and market life periods delayed the changes in acidity compared 
with control.  
 
Table 5: Effect of some essential oils on total acidity percentage of "Florida Prince" peach fruits during cold  

storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Days) Storage Periods (Days) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 0.915 0.875 0.780 0.707 0.819 0.912 0.799 0.757 0.688 0.789 

Fennel Oil       (1ml/L) 
                         (3ml/L) 

0.991 
0.995 

0.967 
0.977 

0.803 
0.825 

0.731 
0.751 

0.873 
0.887 

0.984 
0.987 

0.954 
0.969 

0.792 
0.810 

0.713 
0.736 

0.861 
0.916 

Coriander Oil (1ml/L) 
                         (3ml/L) 

0.992 
0.995 

0.967 
0.977 

0.809 
0.827 

0.734 
0.753 

0.876 
0.888 

0.987 
0.993 

0.961 
0.972 

0.804 
0.819 

0.723 
0.741 

0.869 
0.881 

Geranium Oil (1ml/L) 
                         (3ml/L) 

0.991 
0.993 

0.965 
0.973 

0.800 
0.823 

0.728 
0.749 

0.871 
0.885 

0.982 
0.988 

0.857 
0.968 

0.790 
0.811 

0.712 
0.734 

0.860 
0.875 

Mean 0.982 0.957 0.809 0.736  0.976 0.925 0.797 0.721  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.010 
= 0.008 
= 0.021 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.011 
= 0.008 
= 0.021 

 
Vitamin C 

Data of studying the effect of postharvest application of Fennel, Coriander and Geranium oils 
on ascorbic acid content of "Florida Prince" peach fruits in 2017 and 2018 seasons are reported in 
Table (6). In the two seasons of study, results showed that all treatments caused a significantly 
increase in fruit vitamin C content compared with control. In addition, Fennel oil at 3ml/L in 2018 
season and Geranium oil at 3ml/L in two seasons were more effective on increasing fruit vitamin C 
content than those other treatments.  

Regarding the effect of storage periods, data showed that, fruit vitamin C content was gradually 
decreased with the progress of storage till reached the lowest significant level at the end of storage 
period compared with fruits at harvest. In addition, similar results were found on apricot fruits by  
Davarynejad et al. (2013). 

Interaction data showed significant differences between various treatments and storage period, 
the highest vitamin C content was obtained from peach fruits treated with essential oils treatments 
compared to control fruit. The maximum retention of vitamin C was observed with essential oils 
treatments because these treatment reduced the oxidation in the fruits as the main compounds of oils 
had antioxidant properties and inhibited damage which causing oxidation of ascorbic acid, this result 
agree with Lin et al. (2008) who found that the decrease in vitamin C level was associated with 
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reduced capability of preventing oxidative damage and with the incidence of physiological disorders 
during storage. Meanwhile, degradation of vitamin C was highs in control fruits probably due to 
physiological disorders, decay, and weight loss. Moreover, high respiration rate of control fruits 
which rapid the deteriorative oxidation reaction of vitamin C and so, vitamin C declined to the lowest 
level of possible sharply in control fruits. These results are in agreement with those obtained by Abd 
El Wahab (2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain 
postharvest fruit quality and reported that vitamin C decreased with increasing storage and marketing 
periods, moreover, Coriander oil during cold storage and market life periods delayed the changes in 
vitamin C compared with control. 
 
Table 6: Effect of some essential oils on vitamin C (mg/100 g F.W.) of "Florida Prince" peach fruits during cold 

storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Day) Storage Periods (Day) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 9.60 9.21 8.60 8.22 8.91 9.93 9.35 8.93 8.35 9.14 

Fennel Oil       (1ml/L) 
                        (3ml/L) 

11.25 
12.23 

10.77 
11.80 

10.17 
11.17 

9.35 
10.33 

10.38 
11.38 

11.52 
12.38 

11.35 
11.95 

10.87 
11.28 

9.90 
10.45 

10.91 
11.52 

Coriander Oil (1ml/L) 
                        (3ml/L) 

11.08 
11.63 

10.45 
10.83 

9.78 
10.15 

9.02 
9.62 

10.08 
10.56 

11.27 
11.75 

10.67 
10.91 

9.85 
10.30 

9.63 
9.78 

10.35 
10.69 

Geranium Oil (1ml/L) 
                        (3ml/L) 

11.35 
12.35 

10.93 
12.05 

10.27 
11.35 

9.55 
10.65 

10.53 
11.60 

11.67 
12.58 

11.45 
12.21 

11.16 
11.35 

10.15 
10.67 

11.11 
11.70 

Mean 11.35 10.86 10.21 9.53  11.59 11.13 10.53 9.84  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.21 
= 0.15 
= 0.42 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.22 
= 0.16 
= 0.44 

 
Total sugars 

Data in Table (7) showed that, total soluble sugars increased gradually and significantly with 
extending of storage period as previously detected by Davarynejad et al. (2013). 

However, control treatment resulted in higher and faster increase in total soluble sugars during 
cold storage than that occurred in fruits treated with postharvest treatments at the two seasons of this 
study. In this respect essential oils treatments Coriander oil followed by, Fennel and Geranium oils in 
descending order gave the lowest values of total sugars as compared with the control treatment in both 

seasons. Moreover, the effect of interaction revealed that at the end of storage period (30 days), fruits were of the 
postharvest treatment Coriander oil showed the lowest values of total sugars than all other treatments 
in the first and second seasons. Concerning the total soluble sugars of fruits at storage period, it is 
evident the at all postharvest extracted-essential oils treatments reduce increases in total soluble 
sugars, whereas, the control gave the highest content of total sugars in both seasons. The increase in 
sugars content of control fruits could be due to ripening process that led to the transformation of some 
carbohydrates components as starch to sugars by the enzymatic activities (Karemera and Habimana, 
2014). High respiration of control fruit which converts stored sugars into energy and advances 
ripening. The postharvest treatments of essential oils keep on total sugars from rapid increasing during 
cold storage that may be related with slow respiration rate and therefore, it can delay the use of total 
sugar in the enzymatic reactions of respiration. 

In addition, oils had high levels of antioxidant enzymes and defense mechanisms from high 
ripening during storage, so leading to improve storability of nectarines. The present results provided 
supporting evidence that treated tomato fruits with Origanum oil helped to delay ripening and 
preserve fruit quality (Tzortzakis et al., 2011). Similarly, Tea tree oil treated raspberries maintained 
on sugars compared to untreated fruit (Wang, 2003). Bergamot oil delayed the changes in total sugars 
during 6weeks cold storage of Crimson seedless grape (Abd Elwahab et al., 2014). Moreover, these 
results are in agreement with those obtained by Mahmoud and Abd El-Salam (2014) worked on peach 
fruits to evaluate the potential application of essential oils of celery, cinnamon and coriander to 
determine the antifungal effects of the essential oils against grey mould disease of peach fruits and 
control postharvest decay under shelf conditions. Results showed that these entire essential oils, 
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positively, affected postharvest total soluble sugars compared with control. Moreover, Abd El Wahab 
(2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain postharvest fruit 
quality and reported that total sugars increased with increasing storage and marketing periods, 
moreover, Coriander oil during cold storage and market life periods delayed the changes in total 
sugars compared with control. 

 
Table 7: Effect of some essential oils on total sugars (mg/g. F.W.) of "Florida Prince" peach fruits during cold 

storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Days) Storage Periods (Days) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 7.16 7.22 7.28 7.33 7.25 7.19 7.26 7.31 7.34 7.28 

Fennel Oil       (1ml/L) 
                         (3ml/L) 

7.01 
6.95 

7.14 
7.07 

7.20 
7.16 

7.23 
7.23 

7.15 
7.10 

7.13 
7.02 

7.16 
7.12 

7.22 
7.18 

7.24 
7.24 

7.19 
7.14 

Coriander Oil (1ml/L) 
                         (3ml/L) 

6.91 
6.88 

6.95 
6.92 

7.03 
6.96 

7.19 
7.13 

7.02 
6.97 

6.96 
6.92 

7.08 
7.02 

7.19 
7.14 

7.22 
7.19 

7.11 
7.07 

Geranium Oil (1ml/L) 
                         (3ml/L) 

7.03 
7.00 

7.15 
7.12 

7.22 
7.17 

7.27 
7.25 

7.17 
7.13 

7.09 
7.06 

7.19 
7.15 

7.23 
7.19 

7.28 
7.25 

7.20 
7.17 

Mean 6.99 7.08 7.15 7.23  7.06 7.14 7.21 7.26  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.03 
= 0.02 
= 0.07 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.04 
= 0.03 
= 0.07 

            
Total phenols 

The response of total phenol content of "Florida Prince" peach fruits during cold storage to 
postharvest spraying of Fennel, Coriander and Geranium oils in 2017 and 2018 seasons was reported 
in Table (8). Data revealed that there was significant decrease in total phenols content as the storage 
period prolonged. Similar result was obtained by Davarynejad et al. (2013) on apricot as the total 
phenols levels at the initial of the storage period were higher than the end ones just for the all 
treatments. Moreover, the present data reveal that the highest values of total phenols were recorded 
for peaches treated with postharvest treatments of essential oils in descending order geranium oil, 
fennel oil and Coriander oil compared with untreated fruits which had the lowest significant means of 
total phenols at the end of storage period in both seasons of study.  

 
Table 8: Effect of some essential oils on total phenols (mg /g. F. W.) of "Florida Prince" peach fruits during 

cold storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Days) Storage Periods (Days) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 1.21 1.15 1.09 1.05 1.12 1.24 1.18 1.11 1.09 1.15 

Fennel Oil       (1ml/L) 
                         (3ml/L) 

1.34 
1.36 

1.24 
1.30 

1.15 
1.26 

1.12 
1.17 

1.21 
1.27 

1.35 
1.37 

1.28 
1.32 

1.18 
1.27 

1.15 
1.20 

1.24 
1.29 

Coriander Oil (1ml/L) 
                         (3ml/L) 

1.35 
1.37 

1.30 
1.33 

1.21 
1.27 

1.16 
1.22 

1.25 
1.29 

1.37 
1.38 

1.33 
1.34 

1.26 
1.30 

1.22 
1.26 

1.29 
1.32 

Geranium Oil (1ml/L) 
                         (3ml/L) 

1.33 
1.36 

1.22 
1.28 

1.13 
1.25 

1.10 
1.15 

1.19 
1.26 

1.34 
1.36 

1.26 
1.30 

1.16 
1.26 

1.12 
1.18 

1.22 
1.27 

Mean 1.33 1.26 1.19 1.14  1.35 1.29 1.22 1.17  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.01 
= 0.01 
= 0.03 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.01 
= 0.01 
= 0.02 

 
Concerning the effect of the interaction between the tested postharvest treatments and storage 

period, the lowest values for total phenols was rapidly decreased in control compared with treated 
fruits. During storage, decrease level of total phenols might be due to breakdown of cell structure at 
senescence stage (Ghasemnezhad et al., 2010). It was assumed that the effect of oils treatments on 
maintain of total phenol content can be attributed to delay in senescence process. Phenol compounds 
are responsible for the flavor and color of fruits (Jeong et al., 2008) and act as antioxidants (Robarts et 
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al., 1999). Polyphenol oxidize (PPO) activity is responsible for the browning of tissues fruits through 
oxidation of phenolic compounds (Zhang and Zhang, 2008). It is evident that all postharvest 
treatments gave the lowest decrease in total phenols with the advancing of storage period compared 
with the control fruits this may be that oxidized phenols are more active with decayed fruits. 
Postharvest essential oils treatments kept on the total phenolics content as essential oils containing 
more phenolic compounds had a great antifungal activity and could be used as a benefit and safe tool 
for preservation of table grape (Abdolahi et al., 2010). It’s worthwhile to point that most of the 
antimicrobial activity in essential oils appears to be associated with interactions between phenol 
compounds (Nuchas and Tassou, 2000). The maximum retention in phenol compounds can be 
inferred by the reduced respiration, softening and acidity loss with postharvest essential oils 
treatments. Essential oils decreased the PPO activity (Abdolahi et al., 2010). Postharvest essential oils 
treatments decreased losses total phenols that may be due to delay oxidation of phenol substances 
through Polyphenol oxidize (PPO) activity and this led to improve storability of nectarine fruits. 
Previous studies suggested that the increase of the phenol compounds resulted in the increase of the 
antioxidant activity by Basil essential oil, which in consequence stimulated plant defense mechanisms 
in sweet cherry (Tzortzakis et al., 2011). Likely, essential oils and their natural compounds in most of 
plants are used as antioxidant substances (Omidbaigi, 2005). Wang et al. (2007) also, found that 
strawberries treated with Thymol, Menthol, or Eugenol oils maintained better fruit quality with higher 
levels of phenolics. Moreover, these results are in agreement with those obtained by Abd El Wahab 
(2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to maintain postharvest fruit 
quality and reported that total phenols decreased with increasing storage and marketing periods, 
moreover, Coriander oil during cold storage and market life periods delayed the changes in total 
phenols compared with control. 

 
Anthocyanin 

Data concerning the effect of postharvest spraying of Fennel, Coriander and Geranium oils on 
anthocyanin content of "Florida Prince" peach fruits in 2017 and 2018 seasons are reported in Table 
(9). Results showed that anthocyanin content was significantly increased with prolonging cold storage 
periods. This result was in agreement with that obtained by Hen et al. (2004).  

 
Table 9: Effect of some essential oils on anthocyanin content (mg/g. F .W.) of "Florida Prince" peach fruits 

during cold storage in 2017 and 2018 seasons. 

Treatments 

1st Season 2nd Season 

Storage Periods (Days) Storage Periods (Days) 

0 10 20 30 Mean 0 10 20 30 Mean 

Control 16.73 18.25 19.82 21.02 18.95 17.12 18.68 20.15 21.38 19.33 

Fennel Oil      (1ml/L) 
                       (3ml/L) 

15.87 
14.98 

17.18 
16.10 

17.67 
16.93 

18.78 
17.85 

17.09 
16.47 

15.87 
15.02 

17.17 
15.88 

17.62 
17.12 

19.08 
18.27 

17.33 
16.70 

Coriander Oil (1ml/L) 
                       (3ml/L) 

15.35 
14.75 

16.98 
15.85 

17.48 
16.70 

18.55 
17.68 

17.09 
16.25 

15.25 
14.97 

16.87 
16.15 

17.22 
16.98 

18.20 
17.50 

16.88 
16.40 

Geranium Oil (1ml/L) 
                       (3ml/L) 

15.85 
15.12 

17.15 
16.42 

17.70 
17.22 

18.82 
18.08 

17.38 
16.71 

16.05 
15.15 

17.32 
16.58 

17.85 
17.37 

19.30 
18.53 

17.63 
16.91 

Mean 15.52 16.84 17.65 18.52  15.63 17.01 17.76 18.89  

LSD at 0.05 
Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.41 
= 0.31 
= 0.81 

Treatments (T) 
Storage Periods (D) 
Interaction (T × D)       

= 0.38 
= 0.29 
= 0.76 

 
The control treatment showed the highest values of anthocyanin content; meanwhile the essential oils 
treatments gave the lowest concentration of anthocyanin pigments. The interaction between 
treatments and storage period were significant. Peach fruits treated with essential oils as Geranium oil, 
Coriander oil and Fennel oil delayed fruits ripening and senescence which indicated as decrease in 
color development and the fruits become low redness than that of untreated fruits becomes redder and 
darker along the storage period. Thus, retard ripening and the senescence exemplified by lower rates 
of color change, demonstrates the effectiveness of essential oils as Origanum oil helped to delay 
ripening and preserve fruit quality (Tzortzakis et al., 2011). Moreover, these results are in agreement 
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with those obtained by Abd El Wahab (2015) worked on ‘Florda 7/2’ nectarine to tested some 
essential oils to maintain postharvest fruit quality and reported that fruit anthocyanin contents 
increased with increasing storage and marketing periods, moreover, Coriander oil during cold storage 
and market life periods delayed the changes anthocyanin compared with control. 

 
Marketing life 

Concerning the effect of market period for 5 days at (25° C) and 75% RH on "Florida Prince" 
peach fruits parameters data presented in (Table 10 and 11) showed a significant increase in 
parameters of decay %, weight loss % and TSS %, total sugars content and anthocyanin content in 
control fruits. Meanwhile, firmness, acidity, Vitamin C and total phenols were decreased in control 
fruits at room temperature in the two seasons.  

 
Table 10: Effect of some essential oils on market life of "Florida Prince" peach fruits decay, weight loss, 

firmness and TSS for 5 days at 25° C during (2017 and 2018) seasons. 

Treatments 

Decay  
(%) 

Weight Loss 
( %) 

Firmness 
(lb/inch2) 

TSS  
(%) 

2017 2018 2017 2018 2017 2018 2017 2018 

Control 97.00 98.33 22.98 23.25 4.22 5.08 11.82 11.96 

Fennel Oil                  (1ml/L) 
                                    (3ml/L) 

31.67 
27.67 

32.33 
28.33 

15.38 
13.57 

15.94 
13.76 

8.75 
9.85 

8.98 
10.07 

10.96 
10.89 

10.99 
10.91 

Coriander Oil            (1ml/L) 
                                    (3ml/L) 

34.00 
28.67 

34.67 
29.67 

16.25 
14.17 

16.47 
14.31 

8.02 
8.74 

8.96 
9.52 

11.04 
10.91 

11.04 
10.93 

Geranium Oil             (1ml/L) 
                                     (3ml/L) 

35.00 
30.67 

36.00 
31.33 

16.92 
14.28 

16.74 
14.30 

8.78 
9.68 

9.16 
10.03 

11.07 
10.98 

11.12 
11.02 

LSD at 0.05 2.56 2.08 1.13 1.07 0.81 0.62 0.28 0.22 

  
Table 11: Effect of some essential oils on market life of "Florida Prince" peach fruits total acidity, Vitamin C, 

total sugars, total phenols and anthocyanin for 5 days at 25° C during (2017 and 2018) seasons. 

Treatments 

Total Acidity  
(%) 

Vitamin C 
(mg/100 g. F.W.) 

Total sugars 
(mg/g. F.W.) 

Total 
phenols 

(mg/g. F.W.) 

Anthocyanin 
(mg/100 g. F.W.) 

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 

Control 0.723 0.742 6.98 7.73 7.42 7.47 0.98 1.00 23.42 23.99 

Fennel Oil               (1ml/L) 
                                (3ml/L) 

0.739 
0.759 

0.740 
0.760 

9.42 
10.03 

8.96 
10.06 

7.31 
7.27 

7.32 
7.28 

1.10 
1.13 

1.11 
1.16 

19.21 
19.94 

18.88 
20.18 

Coriander Oil         (1ml/L) 
                                (3ml/L) 

0.741 
0.762 

0.743 
0.763 

9.20 
9.48 

8.74 
9.18 

7.22 
7.19 

7.23 
7.21 

1.12 
1.18 

1.18 
1.21 

19.42 
20.25 

19.45 
20.67 

Geranium Oil         (1ml/L) 
                                (3ml/L) 

0.739 
0.762 

0.739 
0.762 

9.22 
10.15 

8.92 
10.03 

7.31 
7.29 

7.33 
7.31 

1.06 
1.10 

1.10 
1.12 

19.75 
20.45 

19.94 
20.67 

LSD at 0.05 0.015 0.014 0.80 0.59 0.04 0.03 0.04 0.04 1.43 1.02 

 

Marketing life is most influenced by contamination with microorganisms. Fruits treated by 
essential oils enhanced storage life of peach fruits by controlling their fungal rotting and had the best 
marketability that might be due to reduce decay and little change in quality characters of the fruits 
compared to control fruits, which resulted in minimum physiological changes as reduction of 
respiration rate which help in reducing loss in weight and maintaining changes in acidity, soluble 
solids, total sugars, anthocyanin and total phenols contents and has high texture and vitamin C so, 
delaying the ripening process with a minimum quality loss and longer market life after 5 days from 
cold storage. The obtained results of essential oil treatments on extending the market life of peach are 
in harmony with those of (Mohammadi et al., 2012) of Fennel oil on strawberry. Aminifard and 
Mohammadi (2013) also, demonstrated that Black Caraway; Fennel and Peppermint essential oils 
increased their storage life on plum fruits. Moreover, these results are in agreement with those 
obtained by Abd El Wahab (2015) worked on ‘Florda 7/2’ nectarine to tested some essential oils to 
maintain postharvest fruit quality and reported that Coriander oil helped to minimize the quality loss 
of nectarine in varying periods of cold storage, while untreated fruits lost their marketable quality 
after (5) days from cold storage. Coriander oil during market life periods decreased decay, weight loss 
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and delayed the changes in firmness, total acidity, total soluble solids, vitamin C, total sugars, total 
phenols and respiration rate compared with control. 

 
Conclusion 
 

In the present study, it was found that postharvest application of Fennel, Coriander and 
Geranium essential oils on "Florida Prince" peach fruits are safe alternative sources compared with 
chemical compounds. Tested essential oils especially Fennel oil also, maintained the quality 
parameters as delayed the changes in the losses of weight, firmness, total soluble solids, vitamin C, 
total acidity, total sugars, total phenols, anthocyanin contents and decreased the decay during and 
market life periods. 
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