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Abstract

This work was carried out during two successive seasons 2015 and 2016 to
study the effect of Red Roomy grapes coating with chitosan (2%) and clove oil
(3%) on weight loss and decay percentages during cold storage. The obtained re-
sult showed that fruit weight loss(%) and decay(%) significantly increased by all
treatments with advancing the storage duration and reached its maximum values
at the end of storage period. Moreover at the end of storage period the highest
values of weight loss (%) and decay (%) were recorded in uncoated grapes (con-
trol) as compared with both chitosan and clove oil coating during both experi-
mental seasons. In addition the lowest values of weight loss and decay % were
found in the grapes coated with chitosan during the first season (2015), while the
coated grapes with clove oil had the lowest percentages of weight loss and decay
during the second season (2016).
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Introduction: pearance, modifying atmosphere

Grape (Vitus vinifera, L) is con-
sidered as one of the most popular
and favorite fruits crops in the world,
for being of a good flavor and high
nutritional value. It considered an
important source of antioxidants such
as vitamins, phenols, flavonoid, an-
thocyanin and contributing to the
health benefits (Anastasiadi et al.
2010).

About 35-40% fruits and vege-
table are lost during post-harvest
condition (Kumar and Bhatnagar
2014). Post-harvest loss of fruits is
serious problem due to rapid deterio-
ration during harvesting, transporta-
tion, handling and storage condition
especially in tropical region (Gatto et
al. 2011) and (Terry and Joyce 2004).

Edible coatings are used on
vegetable and fruits to improve ap-

around fruit's surface to reduce fruit
respiration rate of fruit and improve
the environmental condition like hu-
midity and temperature (Baldwin et
al. 1995). These coating materials
providing a semi permeable berries
for enhancing carbon dioxide rates
and reducing oxygen rates and there-
for reducing respiration retard the
ripening, reducing decay and water
loss, decrement the oxidation reaction
rates and metabolic activities, espe-
cially transpiration and respiration.
So, coating fruits becomes more re-
sistance to pathogens and promoting
their marketing and storage ability
(Petracek et al. 1998), (Park 1999)
and (Chitarra and Chitarra 2005).
Chitosan is one of the most
common natural polymers that can be
obtained from various species, par-
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ticularly from the exoskeletons of
crustaceans. It is also found in cuti-
cles of insects and in the cell walls of
fungi and some algae (Sandford and
Hutching 1986 and EPA1995). It is a
polysaccharide derived from a low
acetyl from of chitin, mainly com-

posed of glucosamine and N-
acetylglucoseamine.
Chitosan- based coating are

considered the best edible and bio-
logically safe preservative coating for
different types of fruits, with func-
tional advantages, such as slower res-
piration, extending of storage period
and shelf life of fruits, firmness reten-
tion and controlling microbial patho-
gens (Du et al.1997). (Shiri et al.
2013) found that "shahroudi" grape
cv. coated with chitosan and then
stored at 0°C for 60 days showed less
weight loss %, decay %, browning,
shattering with increasing acidity
percentage.

In the recent years, environmen-
tally friendly essential oils (EOS)
have been extensively studied as a
natural food and fruits preservatives
due to their broad antimicrobial ac-
tivities (Davidson ef al. 2013).

Clove oil has been proven to be
very effective against different fungal
diseases and various pathogens and
therefore to maintenance the fruit
quality during storage. Coated papaya
fruits with clove oil combined with
Gum ghatti showed a reduction of
weight loss, decay percentage, accu-
mulation of T.S.S and sugar by di-
minishing the rate of respiration and
metabolism (Arpit et al. 2017 and
laura et al. 2008).

(Udomlak et al. 2008) reported
that 400 mg/ml of clove oil inhibited
the growth of 6 fungi on table grape
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planted in vitro, which caused the
postharvest decay of grapes. Similar
result were found on apple (Chanel et
al. 2015) on citrus (Xingfeng, 2015,
Tehmina and Nosheen 2012).

There for the aim of the present
study was to investigate the effect of
edible coating of Roomy Red grapes
by chitosan and clove oil on weight
loss and decay percentages of fruits
during cold storage.

Materials and Methods

This study was conducted dur-
ing two successive seasons of 2015
and 2016 on Red Roomy Grapes
grown in the orchard of pomology
Department, Faculty of Agriculture,
Assiut University, to evaluate the ef-
fect of emulsifying fruits with some
natural products on physical and
chemical properties under cold stor-
age.

At the harvest date many of
clusters were collected and selected
for uniformity of size and shape and
absence of visible defects and were
directly transferred to the laboratory
of pomology department, Faculty of
Agriculture, Assiut University.

The collected clusters were di-
vided into three similar groups. Each
group (consisted of 18 clusters) was
subjected to one of the following
treatments:

1- Control (distilled water)

2- Chitosan 2%

3- Clove oil 3%

The clusters of all treatments
were dipped for 60 second in the so-
lution of each treatment, and air dried
and then stored at 0+2°C.

Chitosan preparation:

Stock solution (2%, w/v) of chi-
tosan, was prepared by dissolving pu-
rified chitosan (low molecular weight
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chitosan was purchased from Sigma
Chemical Co.) in 0.5% (v/v) glacial
acetic acid under continuous stirring,
and the pH was adjusted to 5.6 using
1 N NaOH. The stock solution was
sterilized at 121°C for 20 min., and
then lower concentrations (2%) were
made by appropriate dilution with
distillated water (Du et al. 1997).
Clove oil preparation:

150 ml of clove oil were dis-
solved in distilled water with tween
80, and then brought to 5 liter of dis-
tilled water to obtain 3% concentra-
tion of clove oil. (Ju et al. 2000).

The clusters of each treatment
were placed carefully after drying in
8 wventilated polyethylene bags (3
clusters were subjected from each
treatment to determine both weight
loss and decay percentage). Each
treatment were replicated 3 times
(2clusters of each). The aforemen-
tioned treated cluster were stored un-
der cold storage at 0+2 °C and 90-
95% R.H.

Clusters weight loss and decay
percentages were determined periodi-
cally at weekly interval during the
storage period at 02 C.

At weekly intervals three (3)
clusters were randomly taken from
each treatment to determine the

weight loss and decay percentages of
the berries.
1- Fruit Weight Loss Percentage

The initial weight of Red
Roomy clusters was recorded for
each treatment at weekly interval, and
then fruit weight loss % was calcu-
lated by weighing the same fruits at
each interval until at the end of cold
storage period

Using the following formula:

Fruit weight loss% =(Initial
weight — Weight at specific inter-
val)/(Initial weight) x 100

2- Fruit Decay Percentage:

The number decayed berries of
each treatment were discarded and
the number of such discarded berries
related to the initial number of berries
per each treatment was estimated and
decay percentage was calculated.
Statistical analysis:

The obtained data were tabu-
lated and subjected to the proper sta-
tistical analysis of variance according
to the split plot design using LSD test
for recognizing the significance dif-
ferences among the various treatment
means (Snedecor and Cochram.
1989).

Result and Discussion
1-Weight loss %:

Table 1. The effect of chitosan and clove oil coating on the weight loss% of Red
Roomy grapes during cold storage in 2015 and 2016 season.

Season 2015 Season 2016

. Treatments . Treatments
Period control | Chitosan | Clove oil Mean | Period control | chitosan | Clove oil Mean
0 week 0.00 0.00 0.00 0.00 | 0 week 0.00 0.00 0.00 0.00
1week 4.00 7.33 7.83 6.39 1week 13.67 3.33 4.00 7
2week 10.33 11.00 13.50 11.61 | 2week 18.00 8.67 9.50 12.06
3week 18.33 15.50 19.83 17.89 | 3week 25.83 11.00 11.00 15.94
4week 25.00 19.00 25.33 23.11 | 4week 29.00 15.83 18.53 21.12
Sweek 41.00 23.00 30.67 31.56 | Sweek - 21.83 18.83 20.33
6week - 27.67 35.00 31.34 | 6week - 24.00 - 24.00
L.S.D0.05A (treatment)= 9.77 L.S.D0.05A (treatment)= 1.99
L.S.D0.05B(period)= 3.17 L.S.D0.05B(period)= 1.31
L.S.D 0.05AB= 5.49 L.S.D 0.05AB= 2.27
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The effect of chitosan and
clove oil coating of Red Roomy

grapes under cold storage on
weight loss % are presented in Ta-
ble (1):

In general the obtained result
took approximately the same trend
during both experimental seasons
concerning the weight loss per-
centage.

It is also clear to notice that
the weight loss% significantly in-
creased with the progress of stor-
age period during 2015 and 2016
seasons by all applied treatments.
Moreover the maximum values of
weight loss % were recorded at
end of storage period for all treat-
ments.

The obtained result showed
also that both of chitosan and clove
oil coating significantly decreased
the percentage of weight loss as
compared with untreated grapes
(control) during both tested sea-
sons.

In addition the highest values
of weight loss % were found in the
untreated (control) grapes at the
end of storage period (41.00% af-
ter 5 weeks of storage during the
first season and 29.00% after 4
weeks during the second one). On
the other hand, the lowest values
of weight loss % were recorded in
the grapes coated with chitosan
(27.67% after 6 weeks of storage)
during the first season, while clove
oil treatment gave the lowest val-
ues of weight loss% (18.83% after
5 weeks of storage) during the sec-
ond season 2016.

The obtained result were
agreement with those found by
(Meng X. et al. (2008, Shiri et al.
(2013) and Al-Qurash and Awad
(2015) Valero et al. (2006) in
grapes and El ghaouth er al
(1991), Donglin and Quantick
(2004), Hernandez-Munoz et al.
(2008) and Petriccion et al. (2015)
Baiea and El-Badawy. (2013) in
other fruits.

Table 2. The effect of chitosan and clove oil coating on the decay% of Red Roomy
grapes during cold storage in 2015 and 2016 season.

Season 2015 Season 2016
. Treatments . Treatments
Period control | Chitosan | Clove oil Mean | Period Control | Chitosan | Clove oil Mean
Oweek | 0.00 0.00 0.00 0.00 | O week | 0.00 0.00 0.00 0.00
1week 8.67 4.00 9.50 7.39 | 1week 3.67 0.00 1.00 2.34
2week | 17.17 7.65 13.00 12.61 | 2week | 12.67 0.00 2.00 7.36
3week | 29.83 9.67 17.67 19.06 | 3week | 32.00 0.00 2.67 17.34
dweek | 42.67 10.33 26.00 26.33 | 4week | 58.00 4.67 14.67 25.78
Sweek | 52.00 17.33 34.50 34.61 | Sweek - 18.33 52.67 35.50
6week - 46.33 48.67 47.50 | 6week - 55.00 - 55.00
L.S.D0.05A(treatment)= 8.39 L.S.D0.05A(treatment)= 2.27
L.S.D0.05B(period)= 3.23 L.S.D0.05B(period)= 1.68
L.S.D 0.05AB= 5.59 L.S.D 0.05AB= 2.91
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2-Decay %:

Data in Table (2) showed the ef-
fect of chitosan and clove oil coating
on the percentage of decay in Red
Roomy grapes during cold storage in
2015 and 2016 seasons.

Generally similar tendency was
observed concerning decay % during
both tested seasons. The obtained re-
sult showed that the percentage of
decay gradually and significantly in-
creased by the prolonging the storage
period and reached its maximum val-
ues at the end this period for all
treatments during both 2015 and 2016
seasons.

Concerning the effect of chito-
san and clove oil coating on the per-
centage of decay, it is clear to ob-
serve that, both treatments signifi-
cantly decreased the decay % of
grapes comparing with untreated
fruits (control) during both investi-
gated seasons. So the highest values
of decay percentage were recorded in
the untreated grapes (control) after 5
weeks of cold storage (52.00%) dur-
ing first season and (58.00%) after 4
weeks of storage in the second season
2016. Moreover the lowest values of
decay % were found in the coated
grapes with chitosan (46.33%) after 6
weeks of storage in the first season
2015, while the coated grapes with
clove oil had the lowest value of de-
cay % (52.67%) after 5 weeks of
storage during the second season
2016.

The obtained results are in the
line of those reported by Romanazzi.
et al. (2002), Xu et al. (2007), Gao et
al. (2013), Oliveira et al. (2014) and
Udomlak et al. (2008) in grapes and
Yueming et al. (2005), Jia et al.
(2007), El-Badawy and El-Salhy
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(2011) and Baiea and FEl-Badawy.

(2013) in other fruits.
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