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ABSTRACT 

There is a continuous need to look for alternative and safe 

natural sources of plants. Chemical compounds are highly polluting, 

dangerous and more expensive. As medicinal plants play a role in 

inhibition of cellular oxidation reactions and pathogens that infect 

plants. Here, it is important to find plant sources as nutrients and 

antimicrobial. Pear is one of the favorite fruits in the temperate 

climate zone. The study was conducted during two seasons on 8 years 

old Le-Conte pear trees (Pyrus communis) budded on (Pyrus 

betulaefolia). Nineteen treatments, including the control sprayed three 

times with successive extracts (Hexane, ethanol and water) from garlic 

and onions at 10, 15 and 20% concentrations were applied firstly at 

50% of bloom, then the second time was after full fruit set and the 

third one after month of full fruit set of cold storage which show that 

the use of 20% hexane extract of garlic or onion enhanced fruit quality 

by giving the  lowest value of  decay % ;loss in fruit weight;  Total 

soluble pectin ; the activity of pectinase, peroxidase and polyphenol 

oxidase and the highest value of  firmness ; total phenols compared 
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with control . The studies recommend spraying hexane extract of 

garlic or onion as natural product to extend keeping quality of pear 

fruits. 

Key words: cold storage, garlic, onion extracts, Postharvest, Pear, 

quality.  

INTRODUCTION 

Pear is one of the favorite fruits in the temperate climate zone. It 

is considered the third deciduous fruits in the worldwide and it is also 

the fourth fruit among all fruit crops in distribution through the global 

market (FAOSTAT, 2011).Pear cultivar is grown in Egypt, however, 

the total cultivated area of pears fluctuated sharply during the last 

decades due to fire blight in fection in 2011. Pears fruit is an excellent 

source of vitamin C, less allergenic than many other fruits and its juice 

is sometimes used as the first juice introduced to infants (Vadivel and 

Janardhanam, 2005). 

The World has become aware of the environment2al issue in 

recent years. Synthetic compounds are highly polluting, hazardous and 

much more costly. Researchers are working in the field of natural 

products extensively as they are less hazardous, low cost and easily 

available (Phiri, 2010). Thus, there is a continuous need to search for 

alternative safe natural sources of plant nutrients, natural growth 

regulators even for protecting against disease and insects (Prosecus, 

2006). 

Pre harvest conditions can have a great impact on fruit quality 

attributes and postharvest responses. Firmness is an important quality 

attribute in pear, and excessive softening increases susceptibility to 

bruising and decay, thus limiting fruit postharvest life (Raffoet al., 

2011).Many medicinal plants produce antioxidant and antimicrobial 

properties which protect the host from cellular oxidation reactions and 

other pathogens highlighting the importance of the search for natural 

antimicrobial drugs (Mothana and Lindequist, 2005; Bajpaiet al., 

2005 and Wojdyloet al., 2007). Recently, public health and 

environmental safety encourage the use of plant extracts for 

improving growth, nutritional status, the productivity of fruit crops 

and fruit keeping quality (Ammon and Wahl, 1991 and Nijjar, 

1985). Garlic;Alliumsativum and onion;Alliumcepa are members of 

the lily family. Their Pungent flavor derived from number of volatile 
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many antioxidants; i.e. organosulfur compounds such as allylcysteine, 

allinin, diallydisulfide, diallysulfideajoene and allicin (McCallum      

et al., 2005 and Kumar and Berwal,1998). These compounds had an 

antioxidative, antibacterial, antiviral and antifungal effect, also   the 

ability to scavenge reactive oxygen species and inhibit the formation 

of lipid peroxidation by antioxidant action (Borek, 2001;Amagase, 

2006 and Yokoya and Handro, 1997). 

Handling carefully while picking and storing, internal browning 

and soft spots are the main problems with pears.The shelf life of pear 

fruit is very short and it is susceptible to decay, mechanical damage, 

and moisture and nutritional losses during storage (Nath, et al.,2012) 

Postharvest oxidative stress occurs during fruit storage, causing an 

imbalance between the production and removal of reactive oxygen 

species (ROS), such as H2O2 and O2
−
from the tissues. The protection 

of fruit cells from oxidative injury depends on the level of antioxidant 

enzymes which scavenge ROS and prevent harmful effects (Mittler, 

2002 and Zenget al., 2010).  In addition, peroxidase activity which 

involved in different aspects related to growth, such as auxin 

catabolism, ethylene biosynthesis and cell wall lignification could be 

altered or inhibited by an excess of H2O2 (Yokoya and Handro, 

1997).Therefore, the main objective of the current study is to extend 

cold storage period and keeping the quality of pear fruits by using 

onion and garlic extracts as antioxidative stress agent during storage 

for 75 days in order to extend the fruits shelf-life. 

MATERIALS AND METHODS 

The present study was carried out at Fruit handling Department, 

Horticulture Research Institute, Agricultural Research Center, Giza, 

Egypt during the two seasons 2016 and 2017 on eight years old “Le-

Conte” Pear trees (Pyruscommunis) budded on (Pyrusbetulaefolia). 

Nineteen treatments including control, each treatment contain 3 

replicates sprayed three times with different successive extracts10, 15 

and 20%. Treatments (by extracts 10, 15 or 20% of each extract) were 

applied firstly at 50% bloom, then the second time was after full fruit 

set and the third one after one month of full fruit set. 
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Plant materials: 

Fresh mature garlic cloves and onion bulbs were obtained from 

Medicinal and Aromatic Plants Department, Horticulture Research 

Institute, Agricultural Research Center. 

Preparation of extracts: 

Fresh mature garlic cloves and onion bulbs were ground then the 

extraction of active constituents was carried out using different 

successive solvents (hexane, ethanol and water).  These extracts were 

evaporated under reduced pressure to obtain a constant weight, after 

that Dilution was prepared at concentrations of 10, 15 and 20 %of 

each extract. 

Fruit keeping quality: 

Mature Pear fruit was picked; the fruits were cleaned, packed in 

perforated carton boxes each of 30 fruit (9 boxes as  for each 

treatment ; three for decay ; three for weight loss and three for 

chemical analysis) each box consider as a replicate stored under cold 

storage (at 0° C and 95-98% R.H).  

In each treatment, different measurements were carried out 

starting from zero time of storage and continued at intervals of 15 

days, until the percentage of fruit decay attained about 50%.  

Fruit decay (%): 

Fruits which were decayed by different physiological and 

pathological factors were periodically counted and discarded, and then 

the percentage of fruit decay was calculated in relation to the total 

number of fruits. 

The loss in fruit weight (%):  

Fruits were periodically weighed and loss in fruit weight was 

recorded for each replicate and then was calculated as percentages in 

relation to the fruits weight at zero time of storage. 

Firmness: 

Fruit firmness as (lb/In
2
) in two sides of fruits was measured by 

using a pressure tester (Mecmesin Advanced Force Gauga 250N, EU). 

Total phenols content: 

Determination of phenol compounds was conducted according to 

the method described by Daniel and George(1972). 
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Total soluble pectin content: 

Total soluble pectin was determined according to Dietz and 

Rouse (1953). 

Pectinase activity: 

Enzyme assay was determined (unit per gram fresh weight) 

according to Reddy and Sreeramulu (2012). 

Peroxidase activity: 

The enzyme activity was expressed as changes in absorbance 

unit per gram fresh weight according to Reuveni et al. (1992). 

Polyphenol oxidase (PPO) activity: 

Polyphenol oxidase enzyme activity was assayed (unit per gram 

fresh weight) by using photochemical method as described by Chance 

and Maehly (1995). 

Statistical analysis: 

Data for the physical and chemical characteristics were subjected 

to analysis of variance (ANOVA) and the least significant difference 

(L.S.D. at 5% level) was also adopted according to Gomez and 

Gomez (1984). 

RESULTS AND DISCUSSION 

Physical characteristics: 

Fruit Decay %: 

Tables (1 and 2) illustrate the effect of using onion or garlic 

extracts on the decay of pear fruits under storage conditions. The 

result concerning the highest decay percentage was noticed in the 

control treatment after 75 days in the first and second seasons (50.2 

and53.23%), respectively. However, the lowest decay % is shown 

with the use of 20% hexane extract of garlic in the second season 

which was 24.32% after 75 days followed by the Hexane extract of 

onion at (20%) concentration after 75 days of cold storage in both 

seasons. These results are in line with those obtained by Kamel 

(2014) on Valencia orange fruits and Mahmoud (2016) in apple 

fruits; Abd El-Razek et al. (2011) on apricot fruits and                   

Abd El-Razek et al. (2013) on 'Le Conte'pearasthey found that treated 

trees with onion or garlic extract improved keeping quality of fruits. 

This reduction in weight loss affecting treating by garlic oil it may be 
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due to the effects of oil as permeable barrier against oxygen, carbon 

dioxide and moisture, thereby reducing respiration, water loss and 

oxidation reaction rates (Baldwin et al., 1999 and Park, 1999). 

Decreasing in fruit decay as affected by treatment of garlic oil may be 

due to the antifungal activity of garlic which is attributed to the main 

biologically active component such as Allicin (Jirovetz et al., 2002). 

Table (1): Effect of garlic and onion different extracts on Decay 

(%) of pear fruits stored at 0°C in the first season (2016) 
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Table (2): Effect of garlic and onion different extracts on Decay 

(%) of pear fruits stored at 0°C in the second season (2017) 

 
Loss in fruit weight%: 

Results in Tables (3 and 4) concluded that the highest weight 

loss% of pear fruits resulted from the control fruits after 75 days in 

first and second season (40.39 and 38.95%), respectively. On the 

contrary, the lowest weight loss % was recorded when using 20% 

hexane extracts of garlic and onion (15.37 and 15.54in second 

seasons), respectively.The obtained results are similar to those 

achieved by Kamel (2014) on Valencia orange fruits and Armanious 

(2014) on Thompson seedless grapevines who stated that treatments 

with onion or garlic extracts decreased weight loss percentage as 

affected by increasing storage period. 
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Table (3): Effect of garlic and onion different extracts on weight loss 

(%) of pear fruits stored at 0°C in first  seasons (2016) 
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Table (4): Effect of garlic and onion different extracts on weight 

loss (%) of pear fruits stored at 0°C in second seasons (2017) 

 
Firmness: 

Results in Tables (5 and6) show that fruit firmness decreased 

gradually till the end of the cold storage period of pear fruits in both 

seasons. It can be observed that fruit firmness was increased by foliar 

spraying with Hexane extract of garlic or onion as compared to other 

extracts and control. Least significant fruit firmness was attained with 

control after 75 days of cold storage, while pear fruits resulting from 

foliar spraying with Hexane extract for each of the onion or garlic 

plants at the highest concentration of each (20%) resulted in 

significantly the highest fruit firmness at the end of the cold storage in 

both seasons. The obtained results are similar to those achieved by 

Abd-Allah et al. (2012)on Costata persimmon fruits who stated that, 

1% garlic extract had significant increase in firmness that was 

significantly decreased in related to prolonging the storage period in 
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both seasons. Also, Kamel (2014) on Valencia orange fruits and 

Mahmoud (2016) on apple fruits showed that extracts of garlic and 

onion on apple fruits enhance firmness.Decreasing  firmness may be 

due to pectin which is the most abundant polymer in the middle 

lamella, and it regulates intercellular adhesion (Willats et al., 2001), 

but primary fruit cell walls are also rich in polyuronides, accounting 

for up to 60% of cell wall mass in many fruits (Redgwell et al.,1997). 

Table (5): Effect of garlic and onion different extracts on 

Firmness (%) of pear fruits stored at 0°C in the first season (2016) 
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Table (6): Effect of garlic and onion different extracts on 

Firmness (%) of pear fruits stored at 0°C in the second season 

(2017) 

 
Total phenols content: 

As shown in Tables (7 and 8) a gradual significant increase in 

fruit content of total phenols was observed up to the end of cold 

storage period. Control fruits exhibited the least significant fruit 

content of total phenols, while fruits resulting from foliar spraying 

with Hexane extract of garlic cloves at the highest concentration 

(20%) induced significantly the highest fruit content of total phenols 

followed by foliar spraying with Hexane extract of onion bulbs at the 

highest concentration (20%) after 75 days of cold storage in both 

seasons.  

Plant phenols and flavonoids have several healthy-beneficial 

roles due to their antioxidant, anticancer, antimicrobial, antiviral and 

anti-inflammatory properties.One of the main roles of Polyphenols are 

to reduce the level of Reactive Oxygen Species (ROS) produce in the 
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plant due to stress such as storage diseases(Yu et al., (2015); Hyun    

et al., (2016) andDevasagayam et al., (2004)). 

Table (7): Effect of garlic and onion different extracts on total  

phenol of pear fruits stored at 0°C in the first  season (2016) 
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Table (8): Effect of garlic and onion different extracts on total 

phenol of pear fruits stored at 0°C in the second season (2017) 

 

Pectin:  

The effect of using garlic and onion extracts on pectin% of pear 

fruits under storage conditions are presented in Tables (9 and 10). 

Data showed that total soluble pectin increased gradually till the end 

of storage period of pear fruits in both seasons. Highest significant 

fruit content of total soluble pectin was attained with control after 75 

days of cold storage, while pear fruits resulting from foliar spraying 

with Hexane extract for   onion or garlic extracts at (20%) of each 

were the lowest significant fruit content of total soluble pectin in both 

seasons after 75 days.The obtained results are similar to those 

achieved by Sanwal and Payasi (2007) on banana fruit who found 

that treated fruits with 1% garlic clove extract or 10% onion bulb 

extract dealing the fruit softening by diminishing the rate of starch and 

pectin degradation the rate of increase in softness. Also, Mahmoud 

https://www.researchgate.net/profile/Anurag_Payasi
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(2016) in apple fruits reported that pectin increased gradually from 

zero time till the end of storage period  

Table (9): Effect of garlic and onion different extracts on Pectin  

(%) of pear fruits stored at 0°C during in the first season (2016) 
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Table (10): Effect of garlic and onion different extracts on Pectin 

(%) of pear fruits stored at 0°Cduring in the second season (2017) 

 
Generally, spraying with garlic or onion ethanolic or aqueous 

extracts decreased pectin content of the fruits as compared to 

untreated trees.  

During ripening, parenchyma cell walls are extensively 

modified, altering their mechanical properties, and cell adhesion are 

significantly reduced as a result of middle lamella dissolution. Cell 

wall and middlelamella modifications leading to fruit softening result 

from the action of cell wall modifying enzymes (e.g. 

polygalacturonase, pectin methylesterase, pectatelyase, b-

galactosidase, cellulase),generally encoded by ripening-related genes 

(Brummell and Harpster, 2001; Goulao and Oliveira, 2008). Other 

cell wall proteins, with no hydrolytic enzyme activity, such as 

expansins, also have a role in softening (Brummell et al., 1999). In 

general, the cell wall disassembly process responsible for softening 

involves the depolymerization of matrixglycans, the solubilization and 

depolymerization of pectins and the loss of neutral sugars from pectin 

side chains (Brummell, 2006 andGoulao and Oliveira, 2008). 
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Pectinase: 

Results presented in Tables (11 and 12) revealed the effect of 

using onion or garlic extracts on pectinase activity of pear fruits under 

storage conditions. Results showed that the pectinase enzyme activity 

increases by extending storage period at zero temperature of pear 

fruits. All treatments with garlic and onion extracts decrease the 

pectinase enzyme activity compared with control in second season. 

The lowest pectinase enzyme activity was recorded by the spraying of 

the pear with hexane extract of garlic at 20%. Fruits resulting from 

foliar spraying with Hexane extract of garlic cloves at the highest 

concentration (20%) induced significantly the least fruit content of 

pectinase activity followed by foliar spraying with Hexane extract of 

onion bulbs at the highest concentration (20%) after 75 days of cold 

storage in both seasons.Probably, pectins are the cell wall components 

that change most during fruit softening, but their role in fruit firmness 

and softening is considered controversial(Brummell and Harpster, 

2001).Pectinases are a big group of enzymes that break down pectic 

polysaccharides of plant tissues into simpler molecules like 

galacturonic acids (Pedrolli et al., 2009). 
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Table (11): Effect of garlic and onion different extracts on 

Pectinase activity(%) of pear fruits stored at 0°C in the first 

season (2016) 
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Table (12): Effect of garlic and onion different extracts on Pectinase activity 

(%) of pear fruits stored at 0°C in the second season (2017) 

 

Peroxidase: 

As shown in Tables (13 and 14), a gradual significant increase 

in fruit content of peroxidase enzyme activity was observed up to the 

end of cold storage period. Control fruits exhibited the highest 

significant fruit content of peroxidase enzyme activity, while fruits 

resulting from foliar spraying with hexane extract of garlic cloves at 

the highest concentration (20%) induced significantly the least fruit 

content of peroxidase enzyme activity followed by foliar spraying 

with hexane extract of onion bulbs at the highest concentration (20%) 

after 75 days of cold storage in both seasons. 
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Table (13): Effect of garlic and onion different extracts on 

Peroxidase activity (%) of pear fruits stored at 0°C in the first 

season (2016) 
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Table (14): Effect of garlic and onion different extracts on 

Peroxidase activity (%) of pear fruits stored at 0°C in the second 

season (2017) 

 

Polyphenoloxidase: 

Data in Tables (15 and 16) found that fruit content of 

polyphenol oxidase enzyme activity increased gradually till the end of 

the cold storage period of pear fruits in both seasons. It can be 

observed that fruit content of polyphenol oxidase enzyme activity was 

decreased by foliar spraying with hexane extract of garlic or onion 

plants as compared to other extracts and control. Highest significant 

fruit content of polyphenol oxidase enzyme activity was attained with 

control after 75 days of cold storage, while pear fruits resulting from 

foliar spraying with hexane extract for each of the onion or garlic 

plants at the highest concentration of each (20%) resulted in 

significantly the least fruit content of polyphenol oxidase enzyme 

activity at the end of the cold storage in both seasons.These results are 

in line with those obtained by Mahmoud (2016) on apple fruits using 

aqueous and ethanolic extracts of garlic and onion. She illustrated that 
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the activity of peroxidase and polyphenol oxidase enzymes increased 

gradually from zero time till four weeks of storage. 

Table (15): Effect of garlic and onion different extracts on 

Polyphenol oxidase activity (%) of pear fruits stored at 0
o
C during 

in the first season (2016) 
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Table (16): Effect of garlic and onion different extracts on 

Polyphenol oxidase activity (%) of pear fruits stored at 0
o
C during 

in the second season (2017) 

 

Postharvest oxidative stress occurs during fruit storage, causing 

an imbalance between the production and removal of reactive oxygen 

species (ROS), such as H2O2, O2− and hydroxyl radicals, from the 

tissues. The protection of fruit cells from oxidative injury depends on 

the level of antioxidant enzymes, such as catalase, peroxidase, 

polyphenol oxidase and superoxide dismutase  which scavenge ROS 

and prevent harmful effects(Mittler, 2002 andZeng et al., 2010) and 

these enzymes are commonly found in nearly all organisms exposed to 

oxygen (Chelikani et al., 2004).  

Polyphenol oxidase and peroxidase catalyze the reactions 

involved in enzymatic browning, the most important color reaction 

affecting fruits and vegetables. 

The beneficial effects of garlic extract on fruiting might be 

attributed to its higher content of many antioxidants such as 
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organosulfur compounds; S-allylcysteine, allinin, diallydisulfide, 

diallylsulfideajoene and allicin. Antioxidant action was determined by 

their ability to scavenge reactive oxygen species and inhibit the 

formation of lipid peroxidation (Borek,2001; Amagase, 2006 

andYokoya and Handro,1997). Excess of H2O2 could inhibit or alter 

auxin catabolism, ethylene biosynthesis and cell wall lignification; 

thus affecting peroxidase activity which is involved in different 

aspects related to growth (Yokoya and Handro, 1997). This affects 

reducing postharvest oxidative stress through the enhancement of 

antioxidant enzyme activities that reduce oxidative damage via the 

regulation of ROS metabolism and delayed fruit browning through the 

inhibition of polyphenol oxidase and peroxidase (Petriccione             

et al.,2015). 

Conclusions: 

The studies recommend spraying hexane extract of garlic or 

onion as natural products to extend keeping quality of pear fruits. 
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صفات الجىدي على كمعاملات ما قبل الحصاد البصل و الثىم تأثٍر مستخلصات

 الكمثري لثمار إوزٌمات الأكسذة أثىاء التخزٌه المبرد ووشاط 

*جٍهان أحمذ محمىد ** ، سمر طً أحمذ ** ، محمذ سعٍذ عباس * وأمٍري شىقً 

 سلٍمان 

 ش.الأفشيقيت انعهيا،جايعت انقاْشِ،يص انذساساث انًٕاسدانطبيعيت،كهيت قسى *

 انضساعيت،انجيضة،يصش. انبساحيٍ،يشكضانبحٕد قسى حذأل انفاكّٓ،يعٓذبحٕد **

 يصااادس َباحيااّآيُاات يااٍ ُٔاااح جاجاات يسااخًشة نهبحااذ عااٍ يصااادس  بيعياات بذيهاات ْ

شذيذة انخهٕد ٔخطياشة  انكيًيائيت حكٌٕ انًشكباثجيذ أٌ اسخخذاو  .كًعايلاث يا قبم انحصاد

 حفاعلاث الأكسذة انخهٕيت ٔيسبباث الأيشاضنٓا دٔس في حزبيط  نُباحاث انطبيت أ. اكزش حكهفّٔ

. يضاادة  نهًيكشٔبااثإيجاد يصاادس َباحياّ كًيازياث ٔحبشص أًْيت  انخي حصيب انُباحاث. ُْٔا 

أجشياج انذساسات خالال . ٔاجذ يٍ انفٕاكّ انًفضهت في انًُطقت انًُاخيات انًعخذنات يانكًزشٖ ْ

   (Pyruscommunis) ساإُاث 8عًااش  يكَٕااجصااُ   ن يٕسااًيٍ عهااٗ أشااجاس انكًزااشٖ

بًاا فاي  هاتحساعت عراش يعاي. كاَج عاذد انًعاايلاث  (Pyrusbetulaefolia) عهٗ انًطعٕيّ

يخخابعااّ يااٍ انزاإو ًسخخهصاااث ب نكاام يعايهااّ راالاد يااشاث فااي ششاناارنااا انكُخااشٔل ، حااى 

٪ يااٍ 11بت ٪أٔلاً عُااذ َساا 01ٔ  01،  01بخشكيااضاث ٔانبصم)ْكساااٌ ، إيزااإَل رااى انًااا    

 انخضْيااش، رااى كاَااج انًااشة انزاَياات بعااذ إكخًااال انعقااذ ٔانزانزاات بعااذ شاآش ٔاجااذ يااٍ إكخًااال انعقااذ.

 اث٪ يسخخهصاا01اسااخخذاو  أٌ  حظٓااش انُخااائ  خضَااج انزًاااس ححااج لااشٔن انخخااضيٍ انًبااشد.
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قايى  قما جسُج صفاث انجٕدِ أرُا  انخخضيٍ عٍ  شيق أعطا ٔانبصم  زٕونكم يٍ ان انٓكساٌ

اَضيًااث َراا  بالاضاافّ اناي حزبايط ٔانبكخايٍ انازائب َسبّ انخان  ٔانفقذاٌ في ٔصٌ انزًشة  في

ٔأعطج أعهااي قاايى نهصاالابّ ٔانفيُاإلاث انبكخيُيااض ، ٔانبيشٔكساايذيض ٔانباإني فيُاإل أٔكساايذيض

نكام باشش يساخخها انٓكسااٌ انكهيّ يقاسَّ بانكُخشٔل. ٔيٍ انُخاائ  انًخحصام عهيٓاا َٕصاي 

 .  انبصم كًُخجاث  بيعيت نضيادة جٕدة رًاس انكًزشٖيٍ انزٕو أٔ 

 

 

 

  

 

 

 

 

 


