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Abstract 

This investigation was carried out during 2012 and 2013 seasons to study 
the effect of ethanol extracted propolis (EEP) at 2, 3 and 5% on fruit quality and 
storability of Balady Orange fruits during cold storage. Propolis was applied 
once or twice pre and post harvest then the fruits were stored at 5-7°C with 905 
RH for ten weeks. 

Prolonging cold storage significantly increased weight loss %, undesirable 
fruits %, TSS% and TSS/acid ratio while gradually decreased total acidity and 
vitamin C content. All propolis treatments significantly decreased fruit weight 
loss % and undesirable fruit % compared to untreated fruits. On the other hand, 
all treatments failed to show any significant effects on fruit quality parameters. 
No significant effects were observed due to using propolis once at post-harvest or 
twice pre and post-harvest. The best treatment was using EEP at 5% dipped once 
at post-harvest which prolong cold storage period without great reduction in fruit 
quality. 

It is recommended to dip 5% (EEP) at post-harvest extend life and keep 
fruit quality of Balady Oranges during cold storage instead of using fungicides in 
order to save human health and environment.  
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Introduction 
Citrus is native tree for tropical 

and subtropical regions. Orange is 
one of the most important world 
crops and essential source of vitamin 
C (Economos and Clay, 1999). 

No doubt that process of han-
dling and storage for local or export 
market is an important and of vital 
interest as well as fruit production 
and its quality. Post harvest decay is 
the major factor limiting the exten-
sion of storage life of many fresh 
fruits (Kader, 2002). 

Weight loss and fungal decay 
are the main factors limiting the sto-
rage life of Orange. Fungal diseases 
are controlled with chemical fungi-
cides, which negatively affects hu-
man health and the environment, so 

there is a clear need for alternative 
natural materials for post-harvest dis-
ease control that reduce fungal decay 
in citrus fruits. Such as Chitosan 
treatment (Chien et al., 2007), essen-
tial oils treatments (Zigus and Erice, 
2001; Saucedo-Pompa et al., 2007; 
Badawy, Ibtesam et al., 2011), etha-
nol extracted propolis (Yang et al., 
2010 and Masoud and Badawy, 2012) 
and biological control with yeast an-
tagonists (Sallam, Nashwa et al., 
2012). 

Propolis (bee glue) is the resin-
ous substance collected honey bees 
from various plant sources. The anti-
fungal activity of propolis has been 
evaluated by Quiroga et al., 2006; 
Aly and Elewa, 2007; Ghasem et al., 
2007 and Yang et al., 2010). 
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Thus, this study aimed to recog-
nize the effect of ethanol-extracted 
propolis on the fruit quality and sto-
rability of Balady Oranges during 
cold storage. 
Materials and Methods 

This investigation was carried 
out throughout two successive sea-
sons 2012 and 2013 on Balady 
Orange trees fruits in the experimen-
tal Orchard and Laboratory of Po-
mology Department, Faculty of Agri-
culture, Assiut University. 
Preparation of propolis extracts: 

Propolis extracts prepared as 
described by Boeru and Derevici 
(1978). 100 grams of propolis were 
frozen to -18°C, cut in small pieces, 
and ground in a chilled mortar then 
10% ethanol extract propolis was 
prepared by adding 100 gram of 
propolis to 900 ml of 70% ethanol. 
The mixture was gradually heated in 
water bath for 24 hours at 70°C. Wa-
ter was then added. The mixture was 
maintained at room temperature dur-
ing preparation and was subsequently 
filtered. The extract was kept at 5°C 
in dark storage until use. The amount 
of dissolved principles was assessed 
by weight difference. The 2%, 3%, 
and 5% propolis extracts were pre-
pared by dilution of the 10% propolis 
solution with 70% ethanol in the re-
quired proportions. 
Plant material: 

Thirty healthy Balady Orange 
trees were chosen for carrying out 
this experiment. They were nearly 
similar in vigor and productivity and 
receiving regular horticultural prac-
tices. The chosen trees were divided 
into ten groups. Each group contained 
three trees (replicates). Six groups 
were sprayed with 2%, 3% and 5% 

ethanol extracted propolis fifteen 
days before harvest dates, two groups 
for each one, other four groups 
sprayed with water. Fruits were har-
vested at the commercial maturity 
hand packed and carefully brought, 
soon after picking to laboratory. 
Fruits were washed with tap water, 
air dried. The ten treatments were ar-
ranged as follow: 

1- Pre-harvest dipping with 2% 
ethanol extracted propolis (EEP). 

2- Pre-harvest spraying + post 
harvest dipping with 2% EEP. 

3- (Pre + post) harvests spraying 
with 2% EEP. 

4- Pre-harvest spraying with 3% 
EEP. 

5- Post harvest dipping with 3% 
EEP. 

6- Pre-harvest spraying + post 
harvest dipping with 3% EEP. 

7- Pre-harvest spraying with 5% 
EEP. 

8- Post harvest dipping with 5% 
EEP. 

9- Pre-harvest spraying + post 
harvest dipping with 5% EEP. 

10- Control (spraying with wa-
ter). 

All fruits were weighed then 
stored at 5-7°C and 905% relative 
humidity. Each treatment was repli-
cated three times and each replicate 
put as one layer in a carton box. Rep-
resentative samples of each replicate 
were taken biweekly during storage 
period until the percentage of decay 
reached 50%. This factorial experi-
ment including ten treatments and six 
storage periods with three replica-
tions. 
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Changes on some Physical and 
chemical properties were estimated 
biweekly as following: 
(A) Physical characteristics: 

1- Weight loss %: 
The fruit weight was recorded 

and the percentage of weight loss was 
calculated by determination the pro-
gressive reduction in fruit weight dur-
ing storage period relative to the orig-
inal fresh weight at the beginning of 
storage. 

2- Undesirable fruit percentage: 
Calculated by dividing the 

number of undesirable fruits by the 
total number of fruits. 

100% x
fruitsofnumbertotalThe

fruitsdecayedofnumberThedecayFruit   

(B) Chemical characteristics: 
1- Total soluble solids (TSS%): 

TSS% in fruit juice was deter-
mined by using a hand refractometer. 

2- Total acidity %: 
Was determined by titrating 

juice against 0.1 N NaoH with phenol 
phethalin as an indicator and calcu-
lated as gram of citric acid as de-
scribed in the A.O.A.C. (1995). 

3- TSS/acid ratio: 
These values were calculated by 

dividing the percentage of total so-
luble solids (TSS%) on the total acid 
percentage. 

4- Vitamin C contents: 
The 2,6-dichloroindophenol ti-

trimetric method (AOAC, 1995) was 
used to determine the ascorbic acid of 
pressed fruit juice. Results were ex-
pressed as milligram of ascorbic ac-
id/100 mL juice. All recorded data 
were tabulated and statistically ana-
lysed according to Snedecor and 
Cochran (1990) using L.S.D. at the 

level of 0.05 for made comparison 
between various treatments. 
Results and Discussion 
Fruit weight loss %: 

Data illustrated in Table (1) 
showed that fruit weight loss percen-
tage significantly increased by ex-
tending cold storage period for both 
treated and untreated fruits, during 
the two investigated seasons. This 
traits was slightly increased and 
gradually from the beginning of 
stored till ten weeks. The loss of fruit 
weight indicated the tendency to lose 
water in fruits, which occurs during 
the fruit storage. The fruit weight de-
crease due to its respiratory process, 
the transference of humidity and 
some processes of oxidation and the 
evaporation of moisture inside the 
fruits. Such findings are in agreement 
with Kader (1986), El-Shiekh and 
Abo-Goukh (2008) and Ozdemir et 
al. (2010). All treatments significant-
ly reduced fruit weight loss percen-
tage during cooling storage for ten 
weeks compared to untreated one 
(control). Using 5% EEP has the best 
result, which gave the least values 
(3.41 and 5.94%), (3.80 and 5.98%) 
and (4.24 and 6.23%) for (pre + post) 
harvest, post-harvest and pre-harvest 
treatments compared with control 
which recorded (11.73% and 13.00%) 
after ten weeks in the two studied 
seasons, respectively.  

These results may be due to 
making a thin film of propolis (wax) 
surrounding the fruit peel, which con-
tact as a semi permeable barrier 
against oxygen, carbon dioxide, 
moisture and soluble movements. 
Hence they can reduce the rates of the 
respiration, water loss and oxidation 
reaction (Baldwin et al., 1999). 
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The loss of water from fresh 
fruit after harvest is a serious prob-
lem, causing shrinkage and weight 
loss. Surface coatings have been used 
widely in fruits to reduce dehydration 
in fruits, reduce water loss, retain the 
shriveling of the fruit skin, delay the 
fruit decay, and thereby delay the de-
cline in fruit quality. 

These finding are in agreement 
with Hagenmaier and Baker (1996), 
Ozdemir and Dundar (1999 and 
2001). Ozdemir et al. (2010) and Ren 

et al. (2010) who found that fruit 
weight loss decreased by treatment 
with several concentrations of propo-
lis extracts during cold storage. 

- Undesirable fruits percentage: 
Data in table (2) show the effect 

of ethanol extracted porpolis applica-
tions on undesirable fruits percentage 
of Orange fruit during the cold sto-
rage at 5-7°C in 2012 and 2013 sea-
sons. It was clear from the data that 
results took similar trend during the 
two studied seasons. 

 
Table 1. Effect of Ethanol Extracted-Propolis on weight loss percentage of Balady 

Oranges under cold storage during 2012 and 2013 seasons. 
Treatments EEP 

conc. (B) 
Week (A) 

EEP 2% conc. EEP 3% conc. EEP 5% conc. 
Control Mean 

Pre. Post  Pre + 
Post Pre. Post  Pre + 

Post Pre. Post  Pre + 
Post 

2012 season 
Beginning of storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2nd week 1.47 1.52 1.21 0.94 0.69 0.03 1.40 1.18 1.36 3.40 1.70 

4th  week 2.80 2.63 2.65 2.39 2.40 2.18 2.00 1.30 1.87 3.52 2.56 

6th  week 4.54 3.50 3.50 3.07 2.37 2.43 2.72 2.42 2.30 5.20 3.54 

8th  week 5.61 4.13 3.94 5.46 3.50 2.91 4.03 3.33 3.11 8.50 5.13 

10th  week 6.89 5.87 4.46 5.88 5.03 6.16 4.24 3.80 3.41 11.73 6.75 

Mean 3.55 2.94 2.63 2.96 2.33 2.29 2.40 2.01 2.01 5.39  

LSD 5% A: 0.236 B: 0.300 AxB: 0.736 

2013 season 
Beginning of storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2nd week 1.50 1.56 1.51 1.31 1.36 1.34 1.16 1.25 1.30 2.76 1.72 

4th  week 1.84 1.63 1.84 1.69 1.55 1.53 1.54 1.52 1.50 4.23 2.28 

6th  week 3.03 2.91 2.89 2.85 2.74 2.77 2.59 2.56 2.56 5.68 3.50 

8th  week 5.18 5.17 5.08 4.11 4.06 4.07 3.28 3.13 3.00 10.50 5.73 

10th  week 8.54 8.03 7.76 6.72 6.38 6.20 6.23 5.98 5.94 13.00 8.40 

Mean 3.35 3.22 3.18 2.78 2.68 2.65 2.47 2.41 2.38 6.03  

LSD 5% A: 0.102 B: 0.132 AxB: 0.321 
 



 

 160

Table 2. Effect of Ethanol Extracted-Propolis on undesirable fruits percentage of 
Balady Oranges under cold storage during 2012 and 2013 seasons. 

Treatments EEP 
conc. (B) 

Week (A) 

EEP 2% conc. EEP 3% conc. EEP 5% conc. 
Control Mean Pre. Post  Pre + 

Post Pre. Post  Pre + 
Post Pre. Post  Pre + 

Post 
2012 season 

Beginning of storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2nd week 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4th  week 0.44 0.00 0.40 0.23 0.21 0.51 0.00 0.41 0.26 13.93 3.69 
6th  week 4.12 2.11 1.66 1.62 1.56 2.50 1.27 1.45 1.45 30.48 12.13 
8th  week 17.51 15.85 18.55 13.87 13.07 12.61 12.15 10.39 11.00 42.00 20.92 
10th  week 41.62 45.24 41.67 35.11 32.03 31.54 25.70 22.36 20.40 55.67 38.56 
Mean 10.62 10.53 10.38 8.47 7.81 7.85 6.52 5.77 5.52 23.68  
LSD 5% A: 0.416 B: 0.286 AxB: 0.699 

2013 season 
Beginning of storage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2nd week 0.24 0.15 0.09 0.00 0.00 0.00 0.00 0.00 0.00 2.96 0.77 
4th  week 0.63 0.64 0.60 0.51 0.59 0.54 0.42 0.47 0.44 11.32 3.23 
6th  week 2.77 3.38 3.08 3.07 2.47 2.43 2.34 1.85 2.20 26.00 8.47 
8th  week 13.35 13.56 13.89 12.93 12.73 12.28 9.60 9.28 9.17 38.40 18.50 
10th  week 26.06 25.44 24.50 12.84 13.26 12.51 13.32 13.74 13.23 59.82 27.86 
Mean 7.18 7.20 7.03 4.89 4.84 4.63 4.28 4.22 4.17 23.08  
LSD 5% A: 0.195 B: 0.130 AxB: 0.319 

 

Data in permentioned table 
showed that undesirable fruits per-
centage significantly increased by ex-
tending cooling storage period tell ten 
weeks, for both treatments and con-
trol during the two studied seasons.  

In response of propolis applica-
tion, it was apparent that all treat-
ments significantly reduced the unde-
sirable fruits percentage during cold 
storage for ten weeks compared with 
control. Treatments with 5% gave the 
least undesirable fruits percentages as 
an average of two studied seasons 
(20.40 and 13.23%), (22.36 and 
13.74%) and (25.70 and 13.32%) for 
(pre + post) harvest, post harvest and 
pre-harvest treatments compared with 
control which recorded (55.67 and 
59.82%), respectively.  Such results 
may be due to the antifungal activity 
of propolis constituents such as caffe-
ic acid, peterostilbene and sakurane-
tin (Ghisalberti, 1979). The decay 

percentage of fruits slightly increased 
and gradually from the beginning of 
cold storage till ten weeks. 

These findings are in agreement 
with those obtained by Tripathi and 
Dubey (2001), Tian, X.J. (2008), 
Candir et al. (2009), Ozdemir et al. 
(2010), Yang et al. (2010) and Ma-
soud and Badawy (2012). Who re-
ported that EEP was effective in pre-
venting fungal decay in several fruits 
during storage. 
Fruit chemical properties: 

From Tables (3, 4, 5 and 6) no-
ticed that prolonging cold storage at 
5-7°C for ten weeks slightly in-
creased total soluble solids and 
TSS/acid ratio while decreased total 
acidity and vitamin C content in both 
treatments and untreated one (con-
trol) during the two studied seasons. 
This result may be due to loosing 
amount of fruit moisture and organic 
acids in metabolism activities. This 
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finding are in agreement with Attia 
(1995), Trifiro et al. (1995), 
Kabasakalis et al. (2000), DelCaro et 
al. (2004), Mareilla et al. (2006), 
Ajibola et al. (2009), Badawy et al. 
(2011) and Sallam, Nashwa et al. 
(2012). 

On the other hand, propolis 
treatments failed to show any signifi-
cant effects on fruit chemical proper-
ties compared to control. These find-
ings are in agreement with Ozdemir 
et al., 2010. After ten weeks of cold 
storage the best treatments was post-
harvest or (pre and post) harvest 

treatments with 5% EEP. Which rec-
orded (16.67 and 16.17%), (0.98 and 
0.99%), (17.01 and 16.33%) and 
(36.90 and 34.60%) for TSS, total 
acidity, TSS/acid ratio and vitamin C 
content, respectively in the two stu-
died seasons. 

According to the previous re-
sults, it could be concluded that dip-
ping the Balady Orange fruits after 
harvest with 5% propolis (EEP) 
would keep the fruits and maintain 
their quality for long period under 
cold storage. 

 
Table 3. Effect of Ethanol Extracted-Propolis on Total Soluble Solids percentage 

(TSS%) of Balady Oranges under cold storage during 2012 and 2013 seasons. 

Treatments EEP 
conc. (B) 

Week (A) 

EEP 2% conc. EEP 3% conc. EEP 5% conc. 
Control Mean 

Pre. Post  Pre + 
Post Pre. Post  Pre + 

Post Pre. Post  Pre + 
Post 

2012 season 

Beginning of storage 15.83 15.59 15.67 15.60 15.67 15.58 15.60 15.80 15.83 15.60 15.60 

2nd week 15.83 15.75 16.33 15.93 15.83 16.91 15.43 15.80 16.33 15.93 15.93 

4th  week 15.83 15.64 16.33 15.93 15.83 15.95 15.60 15.96 16.33 15.93 15.93 

6th  week 16.33 16.23 16.33 16.20 16.17 17.05 16.27 16.13 16.83 16.60 16.60 

8th  week 16.33 16.76 16.33 16.10 16.50 17.42 16.77 16.47 16.83 16.60 16.61 

10th  week 16.33 16.76 16.00 16.27 16.67 16.92 16.93 16.67 17.33 16.77 16.67 

Mean 16.08 16.16 16.17 15.91 16.11 16.64 16.10 16.14 16.58 16.24  

LSD 5% A: 0.294 B: N.S. AxB: N.S. 

2013 season 

Beginning of storage 13.83 13.67 13.63 13.83 13.66 13.83 13.83 13.83 13.33 13.83 13.73 

2nd week 14.33 14.50 14.63 14.50 14.49 14.33 14.17 14.33 14.00 14.33 14.36 

4th  week 14.83 14.83 14.97 14.83 14.99 14.83 14.83 14.67 14.83 14.67 14.83 

6th  week 14.83 15.00 15.47 15.17 14.99 15.83 15.17 15.00 15.33 15.00 15.18 

8th  week 15.00 15.50 15.63 15.33 15.49 16.17 15.67 16.17 15.50 15.67 15.61 

10th  week 15.50 15.50 16.03 15.67 15.99 16.17 15.67 16.17 15.67 16.00 15.84 

Mean 14.72 14.83 15.06 14.89 14.94 15.19 14.89 15.03 14.78 14.92  

LSD 5% A: 0.199 B: N.S. AxB: N.S. 
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Table 4. Effect of Ethanol Extracted-Propolis on Total Acidity percentage of Bala-
dy Oranges under cold storage during 2012 and 2013 seasons. 

Treatments EEP 
conc. (B) 

Week (A) 

EEP 2% conc. EEP 3% conc. EEP 5% conc. 
Control Mean 

Pre. Post  Pre + 
Post Pre. Post  Pre + 

Post Pre. Post  Pre + 
Post 

2012 season 
Beginning of storage 1.69 1.59 1.57 1.60 1.60 1.60 1.60 1.58 1.55 1.55 1.59 
2nd week 1.48 1.47 1.48 1.44 1.47 1.49 1.48 1.43 1.43 1.48 1.47 
4th  week 1.45 1.45 1.48 1.44 1.44 1.47 1.47 1.47 1.45 1.46 1.46 
6th  week 1.42 1.42 1.47 1.42 1.46 1.47 1.42 1.42 1.44 1.43 1.44 
8th  week 1.26 1.26 1.24 1.27 1.24 1.23 1.22 1.22 1.26 1.27 1.25 
10th  week 0.94 0.99 0.96 0.96 0.94 0.95 0.96 0.98 0.93 0.93 0.95 
Mean 1.36 1.36 1.37 1.36 1.36 1.37 1.36 1.35 1.34 1.35  
LSD 5% A: 0.498 B: N.S. AxB: N.S. 

2013 season 
Beginning of storage 1.27 1.28 1.31 1.26 1.30 1.26 1.31 1.29 1.27 1.30 1.29 
2nd week 1.23 1.21 1.22 1.22 1.25 1.23 1.21 1.23 1.22 1.23 1.23 
4th  week 1.19 1.19 1.18 1.18 1.22 1.18 1.17 1.20 1.17 1.18 1.19 
6th  week 1.12 1.13 1.09 1.11 1.13 1.14 1.14 1.12 1.13 1.13 1.12 
8th  week 1.10 1.07 1.10 1.08 1.04 1.11 1.11 1.10 1.08 1.10 1.09 
10th  week 1.03 1.01 1.06 1.04 0.97 1.04 0.98 0.99 1.04 1.03 1.02 
Mean 1.16 1.15 1.16 1.15 1.15 1.16 1.15 1.16 1.15 1.16  
LSD 5% A: 0.032 B: N.S. AxB: N.S. 
 

Table 5. Effect of Ethanol Extracted-Propolis on TSS/Acid Ratio of Balady 
Oranges under cold storage during 2012 and 2013 seasons. 

Treatments EEP 
conc. (B) 

Week (A) 

EEP 2% conc. EEP 3% conc. EEP 5% conc. 
Control Mean 

Pre. Post  Pre + 
Post Pre. Post  Pre + 

Post Pre. Post  Pre + 
Post 

2012 season 
Beginning of storage 9.37 9.81 9.98 9.75 9.79 9.74 9.75 10.00 10.21 10.65 9.91 
2nd week 10.70 10.71 11.34 11.06 10.77 11.35 10.43 11.05 11.42 10.76 10.96 
4th  week 10.92 10.79 11.34 11.06 10.99 10.85 10.61 10.86 11.26 10.91 10.96 
6th  week 11.50 11.43 11.11 11.41 11.08 11.60 11.46 11.36 11.69 12.39 11.50 
8th  week 12.96 13.30 13.17 12.68 13.31 14.16 13.75 11.50 13.36 13.07 13.13 
10th  week 17.37 16.93 16.67 16.95 17.73 17.81 17.64 17.01 18.63 18.03 17.47 
Mean 12.14 12.16 12.27 12.15 12.28 12.59 12.27 11.96 12.76 12.64  
LSD 5% A: 0.332 B: N.S. AxB: N.S. 

2013 season 
Beginning of storage 10.89 10.68 10.40 10.97 10.51 10.98 10.56 10.72 10.50 10.64 10.69 
2nd week 11.65 11.98 11.99 11.79 11.59 11.65 11.71 11.65 11.48 11.65 11.71 
4th  week 12.46 12.46 12.69 12.46 12.29 12.57 12.68 12.23 12.68 12.43 12.50 
6th  week 13.24 13.27 14.19 13.54 13.27 13.89 13.31 13.39 13.57 13.27 13.49 
8th  week 13.64 14.49 14.21 13.94 14.89 14.57 14.12 14.70 14.35 14.25 14.01 
10th  week 15.05 15.35 15.12 15.21 16.48 15.55 15.99 16.33 15.07 15.53 15.57 
Mean 12.82 13.04 13.1 10.98 13.17 13.20 13.06 13.17 12.94 12.96  
LSD 5% A: 0.350 B: N.S. AxB: N.S. 
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Table 6. Effect of Ethanol Extracted-Propolis on Vitamin C of Balady Oranges 
under cold storage during 2012 and 2013 seasons. 

Treatments EEP 
conc. (B) 

Week (A) 

EEP 2% conc. EEP 3% conc. EEP 5% conc. 
Control Mean Pre. Post  Pre + 

Post Pre. Post  Pre + 
Post Pre. Post  Pre + 

Post 
2012 season 

Beginning of storage 41.44 41.50 41.50 41.00 41.37 41.40 41.39 41.44 41.50 41.45 41.40 
2nd week 39.55 39.61 39.70 39.52 39.60 39.66 39.50 39.51 39.55 39.50 39.57 
4th  week 38.57 38.44 38.50 38.59 38.60 38.62 38.49 38.48 38.52 38.50 38.53 
6th  week 38.30 38.40 38.41 38.40 38.39 38.34 38.37 38.30 38.30 38.41 38.36 
8th  week 37.30 37.35 37.41 37.37 37.39 37.35 37.40 37.40 37.33 37.36 37.37 
10th  week 36.96 37.00 36.90 36.94 37.00 37.00 36.93 36.90 37.00 37.00 36.96 
Mean 38.69 38.72 38.74 38.64 38.73 38.73 38.68 38.67 38.70 38.70  
LSD 5% A: 1.86 B: N.S. AxB: N.S. 

2013 season 
Beginning of storage 39.40 39.46 39.50 39.44 39.50 39.50 39.43 39.50 39.46 39.50 39.47 
2nd week 38.00 38.08 38.10 38.00 38.18 38.09 38.00 38.11 38.07 38.13 38.08 
4th  week 37.59 37.67 37.70 37.54 37.59 37.54 37.62 37.66 37.70 37.59 37.62 
6th  week 36.80 36.90 36.80 36.82 36.85 36.91 36.80 36.91 36.89 36.82 36.85 
8th  week 36.28 36.40 36.38 36.29 36.36 36.33 36.30 36.38 36.40 36.40 36.35 
10th  week 34.70 34.72 34.66 34.63 34.70 34.66 34.59 34.65 34.60 34.65 34.66 
Mean 37.13 37.21 37.19 37.12 37.20 37.17 37.12 37.20 37.19 37.18  
LSD 5% A: 1.362 B: N.S. AxB: N.S. 
 
References 
Aly, S.A. and N.A. Elewa (2007). The 

effect of Egyptian honey bee prop-
olis on the growth of Aspergillus 
versicolor and Sterigmatocystin 
biosynthesis in Ras cheese. J. 
Dairy Res. 74: 74-8. 

Association of Official Agricultural 
Chemists (1995). Official method 
of analysis published by A.O.A.C., 
Benjamin Franklin Station, Wash-
ington DC, U.S.A. 

Attia, M.M. (1995). Effect of post harv-
est treatments on fruit losses and 
keeping quality of Balady Oranges 
through cold storage. Alexandria J. 
Agric. Res., 40: 349-363. 

Badawy, Ibtesam, F.M.; M.A. Nashwa 
Sallam; R.A. Ibrahim and M.R. 
Asran (2011). Efficacy of some es-
sential oils on controlling green 
mold of orange and their effects on 
post-harvest quality parameters. 
Plant Pathology Journal, 10 (4): 
168-174. 

Baldwin, E.A.; J.K. Burns; W. Kazokas; 
J.K. Brecht; R.D. Hagenmaier; R.J. 

Bender and E. Pesis (1999). Effect 
of 2 edible coatings with different 
permeability characteristics on 
mango (Mangifera indica L.) ri-
pening during storage. Post-harvest 
Biology and Technology, 17 (3): 
215-226. 

Boeru, V. and A. Derevici (1978). Some 
chemical and physical data on 
Romanian propolis. Apimondia 
Propolis Bucharest, 19-26. 

Candir, E.E.; A.E. Ozdemir; E.M. Soylu; 
N. Sahinler and A. Gul (2009). Ef-
fect of propolis on storage of sweet 
cherry cultivar Aksehir Napoleon. 
Asian Journal of Chemistry, 21 
(4): 2659-2666. 

Chasem, Y.B.; A. Ownagh and M. Ha-
sanloei (2007). Antibacterial and 
antifungal activity of Iranian prop-
olis against Staphyloccus aureus 
and Candida albicans. Pak. J. Biol. 
Sci. 10: 1343-5. 

Chien, P.J.; F. Sheu and H.R. Lin 
(2007). Coating citrus (Murcott 
tangor) fruit with low molecular 
weight chitosan increases post 



 

 164

harvest quality and shelf life. Food 
Chem. 100: 1160-1164. 

Del Caro, A.; A. Piga; V. Vacca and M. 
Agabbio (2004). Changes of fla-
vonoids, vitamin C and antioxidant 
capacity in minimum. Processed 
citrus segments and juice storage. 
Food Chem., 84: 99-105. 

Economos, C. and W.D Clay (1999). 
Nutritional and Health Benefits of 
Citrus Fruits. Twelfth Session of 
the Intergovernmental Group on 
Citrus Fruit, 22–25 September 
1998, Valencia, Spain, pp. 1–12. 

El-Shiekh, F.A. and A.A. Abo-Goukh 
(2008). Effect of harvesting me-
thod on quality and storability of 
grapefruit. Univ. Khartoum J. 
Agric. Sci., 16: 1-14. 

Hagenmaier, R.D. and R.A. Baker 
(1996). Internal gases ethanol con-
tent and loss of citrus fruit coated 
with polyethylene wax. Crnauba 
wax, shellac or resin at different 
application level. Hort. Abst. Ab-
stract No. 5402. 

Herrera, Ch.L.; M. Alvear; L. Barrien-
tos; G. Montenegro and L.A. Sala-
zar (2010). The antifungal effect of 
six commercial extracts of Chilean 
propolis on Candida spp. Cien. 
Inv. Agr. 37 (1): 75-84. 

Ghisalberti, E.L. (1979). Propolis. A re-
view Bee World. 60 (2): 59-84. 

Gomez, K.A. and A.A. Gomez (1984): 
Statistical Procedure for Agricul-
ture Research, 2nd Ed. Wiley, New 
York. 

Kabasakalis, V.; D. Siopidou and E. Mo-
shatou (2000). Ascorbic acid of 
commercial fruit juices and its rate 
of loss upon storage. Food Chem. 
70: 325-328. 

Kader, A.A. (1986). Biochemical and 
physiological basis for effects of 
controlled and modified atmos-
pheres on fruit and vegetables. 
Food Technology (May), 99-120. 

Marcilla, A.; M. Zarzo and M.A. del Rio 
(2006). Effect of storage tempera-
ture on the flavor of citrus fruit. 
Spanich J. Agri. Res., 4: 336-344. 

Masoud, A.A.B. and F.M. Badawy, Ibte-
sam (2012). Effect of ethanol-
extracted propolis on the storage of 
Roomy red grapes. Assiut J. Agric. 
Sci., 43 (1): 71-82. 

Ozdemir, A.E. and O. Dundar (2001). 
Effect different post harvest appli-
cation on storage of Valencia 
Oranges. 4th International Confe-
rence on Post harvest Science, Je-
rusalem, Israel, Acta Hort. 553: 
561-564. 

Ozdemir, A.E.; E.E. Candir; M. Kaplan-
kirawn; E.M. Soylu; N. Sahinler 
and A. Gul (2010). Effect of etha-
nol-dissolved propolis on the sto-
rage of grapefruit cv. Star Ruby. 
Turk. J. Agric. For. 34: 155-162. 

Pramila, T. and N.K. Dubey (2004). Ex-
ploitation of natural products as an 
alternative strategy to control post 
harvest fungal rotting of fruit and 
vegetables. Post harvest Biology 
and Technology volume (32) Issue 
3: 235-425. 

Ren Yan; X.L. Ren and S.N. Wang 
(2010). Effect of propolis on the 
storage life of pink lady apple. 
Journal of Fruit Science, 2010-2. 

Sallam, Nashwa, M.A.; F.M. Badawy 
Ibtesam and R.A. Ibrahim (2012). 
Biocontrol of green mold of 
orange using some yeasts strains 
and their effects on postharvest 
quality parameters. International 
Journal of Plant Pathology, 
3(1):14-24 

Saucedo-Pompa, S.; D. Jasso-Cantu; J. 
Ventura-Sobrevilla; A. Saenz-
Galindo; R. Rodriguez-Herrera and 
C.N. Aguilar (2007). Effect of ca-
nella wax with natural antioxidants 
on the shelf life quality of fresh cut 
fruits. Journal of Food Quality, 30 
(5): 823-836. 



 

 165

Snedecor, G.W. and W.G. Cochran 
(1990). Statistical Methods. 7th ed. 
Iowa State Univ. Press, Ames. 

Tian Xue-Jun (2008). Effect of propolis 
on the preservation of grape. Jour-
nal of Anhui Agricultural 
Sciences, 2008-34. 

Trifiro, A.; S. Gherardi and M. Calza 
(1995). Effect of storage time and 
temperature on the quality of fresh 
juice from pigmented oranges. Ind. 
Delle Conserve, 70: 243-251. 

Yang, S.; L. Peng; Y. Cheng; F. Chen 
and S. Pan (2010). Control of ci-
trus green and blue mold by Chi-

nese propolis. Food Sci. Biotech-
nol., 19 (5): 1303-1308. 

Yang, S.Z.; L.T. Peng; S.Y. Pan; X.L. 
Yao and X.V. Yun (2010). Effect 
of propolis extract treatment on in-
duced disease resistance against 
blue mold in citrus fruits. Food 
Science, 2010-8. 

Zigus, J. and A.C. Evice (2001). Plant 
oil emulsion prevent senescent 
scald and core breakdown and re-
duce fungal decay in Bartlett pear. 
J. Ann. Soc. Hort. Sci., 126 (3): 
358-363. 

 



 

 166

جودة ثمار القابلية للتخزين وعلي ) البروبوليس(تأثير المستخلص الكحولي لصمغ النحل  

  لتخزين المبردأثناء االبرتقال البلدي 

  فتحي محمد بدويابتسام 

  جامعة أسيوط –كلية الزراعة  –قسم الفاكهة 

  الملخص

 ـ ٢٠١٣،  ٢٠١٢أجريت هذه الدراسة خلال موسمي  دف بكلية الزراعة جامعة أسيوط به

علي جودة ثمار البرتقـال البلـدي   ) البروبوليس(دراسة تأثير المستخلص الكحولي لصمغ النحل 

  .خلال التخزين المبرد

م لمدة عشرة أسابيع إلي زيـادة  °٧-٥أدت إطالة فترة التخزين المبرد علي درجة حرارة 

كما أحدثت . ار التالفةمعنوية في كل من النسبة المئوية للفقد في وزن الثمرة والنسبة المئوية للثم

زيادة طفيفة في نسبة المواد الصلبة الذائبة الكلية والحموضة الكلية والنسبة المئوية للمواد الصلبة 

الذائبة إلي الحموضة بينما أدت إلي نقص طفيف وتدريجي في الحموضة ومحتوي الثمـار مـن   

  .فيتامين ج

% ٥،  ٣،  ٢بتركيـزات  ) وليسالبروب(أدت المعاملة بالمستخلص الكحولي لصمغ النحل 

الثمـرة   أو بعد الجمع إلي نقص معنوي في النسبة المئوية للفقـد فـي وزن  ) بعد+ قبل (قبل أو 

وكانت أفضل المعاملات هي المعاملة بالمسـتخلص الكحـولي لصـمغ النحـل     . لثمار التالفةوا

 الجمـع  )بعد+ قبل (، كما كانت المعاملة مقارنة بالتركيزين الآخرين% ٥بتركيز ) البروبوليس(

  .بعد الجمع فقط هي أفضل المعاملات ولم يكن هناك فروق معنوية بين هاتين المعاملتينو

ومن جهة أخري لم يكن هناك تأثير معنوي لمعاملة المستخلص الكحولي لصـمغ النحـل   

لية ، الحموضـة الكليـة ،   المواد الصلبة الذائبة الك(علي الصفات الكيميائية % ٥،  ٣، ٢بتركيز 

  .مقارنة بالكنترول) نسبة المواد الصلبة الذائبة الكلية، محتوي الثمار من فيتامين ج

ثمار البرتقال البلدي بالمستخلص الكحولي لصـمغ النحـل    بغمرمما سبق يمكن التوصية 

لثمار التالفة مرة واحدة بعد الجمع لتقليل الفقد في وزن الثمار ونسبة ا %٥بتركيز  )البروبوليس(

  .مع المحافظة علي صفات جودة الثمار وإطالة مدة بقائها تحت ظروف التخزين المبرد


