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Abstract

An experiment was conducted at Soil Chemistry laboratory, Agriculture Research Institute Tarnab Farm Peshawar Khyber Pak-
htunkhwa, during 2016 to evaluate the effect of dipping time of Calcium chloride (CaCI2) on physico-chemical properties of pear
(Pyrus Communis L.) during storage. Completely Randomized Design with two factors was used. Storage durations (0, 5, 10, 15, 20,
25) days were taken as Factor A and dipping time in CaCl2 solution (3, 6 and 9 minutes) was kept as Factor B. Quality attributes of
the pear fruits were significantly affected by storage durations and dipping time. The highest ascorbic acid (6.91 mg/100 g), reduc-
ing sugar (5.77%), TSS (16.60Brix), pH (4.8) and non-reducing sugar (4.02) and lowest percent acidity (0.03) were recorded in pear
fruits dipped for 9 minutes in calcium chloride solution. In case of storage duration, highest pH of fruit juice (5.28), TSS (18.80Brix),
non-reducing sugar (4.84%) were recorded in pear fruits stored for" 25 days. More fruit percent acidity (0.06%), lowest ascorbic acid
(5.94mg/100 g) and reducing sugar (5.21%) were noted in fresh pear fruits. It was seen that pear fruits dipped for 9 minutes in CaCl2
solution maintained fruit juice pH, ascorbic acid, percent titratable acidity, total soluble solid, reducing sugar, and non-reducing sugar.
Similarly, prolonging storage duration resulted in significant increase in fruit juice pH, total soluble solids and non-reducing sugar,
while ascorbic acid content, percent titratable acidity and reducing sugar decreased with extension in storage duration from zero to
twenty-five days. It was concluded from the results that pear fruits could be dipped for 9 minutes in CaCl2 solution for retaining qual-
ity attributes during storage.
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Introduction

Pear (Pyruscommunis L.) belongs to family Rosaceae. John Eat-
ton Le-Conteintroduced pear to Georgia in 1856 and was named
after him while its origin was Asia [1]. In Pakistan pear orchards
are grows on terraces, in the hills and plan areas of Khyber Pakh-
tunkhwa (Hazara, Mardan and Peshawar). It is usually vegetatively
propagated through cleft and whip grafting. Seeds of wild cultivar
(Batang) and quince may use as universal rootstock for producing
dwarf trees. Hardy, Bose, Le-Conte, Clap's Favorite, Bartlett, Samar
Kandi and Kieffer are some of the important pear varieties that are
grown in Pakistan [2]. Plants required calcium as it is one of its im-
portant nutrients. It is present in the middle lamella and primary

cell wall in the form of pectic substances of all plant tissues.

It acts to bind cell and maintain the structure stability of cell
wall during storage [3]. The gradual calcium penetration to cell
wall increase the level of this ion in cell wall and thus stabiliza-
tion increases, in results protection of fruits from microbial and
fungal attack occurs [4]. Calcium conserve fruit qualities by pre-
venting the fruits from physiological disorders, reduce respiration
rates, pectic substances solubilization, slow down ripening pro-
cesses and maintaining the firmness [5-7]. Calcium concentration
in fruits peel and cortex increases by foliar application of calcium
which improves shelf-life and fruit. Calcium also helps in control-
ling the occurrences of scald, brown core, cork spot, external and
internal rots, and in enhancement of fruit color and fruit juiciness

[8]. Producers and traders have to face 20-40% losses of fruits in
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Pakistan due to the mishandling, inadequate storage and/or lack of
post-harvest technical knowledge/facilities that is estimated up to
3 billion rupees loss in the country [9]. Keeping in view the heavy
loss of this important commodity and role of CaCl2in enhancing
the post-harvest shelf life, an experiment was laid out to recognize
the effect of dipping time of pear in calcium chloride and its subse-

quent effect on sustaining quality attributes during storage.

Materials and Methods

Experimental site and layout

The experiment was carried out at Soil Chemistry laboratory,
Agriculture Research Institute (ARI) Tarnab, Peshawar during July
2016, so as to study the postharvest storage quality of pear after
dipping in Calcium chloride (CaCl,). Completely Randomized De-
sign with two factors i.e. Dipping time in CaCl, solution having four
levels (0 (control), 3, 6 and 9minutes) and storage duration with six
levels (0 (fresh fruits as a control), 5, 10, 15, 20 and 25 days) were

used. These combinations were replicated three times.

Fruits collection and storing

Randomly collection of healthy pear fruits cv. Le-Conte occurred
from New Developmental Farm, Horticulture, The University of
Agriculture Peshawar during July 2016 at physiological maturity
stage. The pear fruits were carefully brought to Soil Chemistry
Laboratory, Agriculture Research Institute Tarnab Peshawar. The
selected fruits were stored under ambient temperature and humid-
ity (20°C with 65-70% RH).

Studied attributes

Data were recorded on different physico-chemical attributes of

selected pear fruits.

Fruit juice ph
Fruits were randomly selected and its pH was determined by

using pH meter for all treatment in each replication [10].

Total soluble solids (°Brix)

Some pear fruits were randomly selected and TSS were deter-

mined by refractometer.

Ascorbic acid (mg/100 g)

Ascorbic acid of randomly selected fruits from each replication
was find out by using dye method as used by [11].

Percent titratable acidity

Percent titratable acidity was describe for randomly selected
pear fruits in each treatment per replication by the standard meth-
od as prescribed in [12].
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Reducing sugar (%)

Hortwitz (1960) method was used for determination of Reduc-
ing sugars of juice.

Non-reducing sugar (%)
Non- reducing sugar was find out by using the following formula

Non-reducing sugar = Total reducing sugar - free reducing sugar.

Statistical Analysis:

Statistix (8.1) was used for calculating ANOVA and LSD value.
When F values were significant, the means comparison were done
by using Least Significance Difference (LSD) test at 5% level of sig-
nificance.

Results and Discussion
Fruit juice pH

Data in Table-1 shows that the fruit juice pH was significantly
affected by both the dipping time in CaCl, solution and the stor-
age duration. Maximum pH (4.8) was recorded in fruits juice, which
was dipped for 9 min in CaCl,, while minimum pH (4.6) was record-
ed in fruit juice extracted from untreated fruits. It has also been
observed that increasing storage duration can increase pH of fruit
juice in pear. Fruit juice from fresh fruits has pH (4.08) and then
after 25 days of storage the fruit juice pH increased to 5.28.

Treatments Fruit TSS Ascorbic acid
juice pH | (°Brix) (mg.100g1)
Dipping time (min)
0 4.6b 16.1c 6.66b
3 4.6b 16.04c 6.68b
6 4.6b 16.4b 6.59c
9 4.8a 16.6a 6.91a
LSD <0.05 0.05 0.07 0.03
Storage duration
(days)
0 4.08f 12.5f 7.52a
5 4.37e 15.4e 7.17b
10 4.58d 16.1d 6.86¢
15 4.83d 17.0c 6.58d
20 5.06b 17.9b 6.20e
25 5.28a 18.8a 5.94f
LSD < 0.05 0.04 0.06 0.04

Table 1: Fruit juice pH, total soluble solid and ascorbic acid
content of pear fruitas influenced by dipping time and storage
duration.
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The biochemical changes in pH of juice occurred along with
high rate of respiration and metabolic activity when fruit juice
was placed in storage condition. Whenever the acidity in fruit juice
decreases the pH will inevitably increases [13] reported that high
Calcium chloride concentration can prevent a decline in fruit acid-
ity [14] also reported similar findings that increasing storage dura-

tion can increase pH of apple fruit juice.

Total soluble solids (°brix)

Significantly changes were recorded in total soluble solids (oB-
rix) of pear fruit, when Ca4Cl, was dipped for different timing and
the storage durations. When the fruits were allowed to dipped for
9 minutes in CaCl,, highest (16.6 °Brix) was observed which was
followed by (16.4 °Brix) total soluble solid when the fruits was
dipped for 6 minutes while minimum total soluble was recorded in
untreated fruit. It has been observed that total soluble solids show
increasing with time duration i.e. increasing storages time from 1
to days 25 which showed increase from11.1 to 19.0 °Brix in fruit at
zero to twenty-five days of storage.[15] reported that increase in
TSS might be due to the changes in pectins and starches and for-
mation of simple sugars during ripening when action of different
enzymes occurred i.e. pectinase, methyl esterase and polygalaactu-
ronase. CaCl, can delay senescence, ripening and respiration which
are responsible for increase as well as decrease of TSS and total
sugars [16]. Starch present in fruits converted gradually into sugar
during storage, which may result of increasing total soluble solid in
untreated pear fruits. Total dissolved solids and moisture content
of the fruit can aggregate and make TSS percentage. It means that
application of high concentration of calcium chloride increased
metabolic actions which eventually results in decreasing in apple
fruits TSS [17].

Ascorbic acid (mg/100g)

Ascorbic acid of pear fruit (when dipped in CaCl, solution) de-
creased along with prolonging storage period (Table 1). The low-
est (6.66 mg/100 g)ascorbic acid value was detected in untreated
fruits while the highest level(6.91 mg/100 g) of ascorbic acid was
noted in CaCl, solution when dipped for 9 minutes followed by
ascorbicacid (6.59 mg/100 g) in fruits dipped for 6 minutes in CaCl,
solution. Similarly, increasing storage duration can decreased the
ascorbic acid and it was observed in fruits (7.52 to 5.94 mg/100 g)
during storage of 23-25 days.

When the ascorbic acid becomes matured it starts to [18] and
[19]. The highest content of ascorbic acid is retained in apple fruits
when treated with CaCl,. While in papaya the highest concentration
of CaCl, was recorded during storage [1]. If the temperature is high
during storage condition the ascorbic acid stated to loss due to loss
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of antioxidant [20]. The ascorbic acid was also reduced with oxida-
tive processes [21].

Percent titratable acidity (%)

The dipping time of CaCl, solution and storage durations signif-
icantly influenced the percent titratable acidity of pear fruit (Table
2). The maximum titratable acidity (0.9%) was observed in the un-
treated pear fruit which was statistically at par with percent titrat-
able acidity (0.7%) in fruits dipped for 3 minutes in CaCl, while
the minimum titratable acidity (0.3%) was recorded in the fruit
dipped for 9 mints. Similarly, storage duration is increasing from
zero to day 25, decrease from (0.6 to 0.1%) in percent titratable
acidity [22] reported that the shelf life is increased as the fruit is
decrease in acidity. The maximum titratable acidity is retained in
the application of CaCl, solution as compared to untreated apple
fruit [23]. The acidity is decrease due to organic acids utilization as
source of energy for the synthesis of new compounds during rip-
ening. Also, accumulation of sugars contributes to acidity decrease
[24]. The ripening process of fruit is delayed due to retention of

higher values of acidity in CaCl, treatment.

Treatments Ti_tr_altable Reducing Non-reducing
acidity (%) sugar (%) sugar (%)

Dipping time

(min)

0 0.09 4.63bc 2.12d

3 0.07 4.67b 2.29¢

6 0.04 4.56¢ 2.93b

9 0.03 5.77a 4.02a

LSD <0.05 NS 0.05 0.03

Storage dura-

tion (days)

0 0.06ab 5.21b 1.22f

5 0.05ab 5.42a 1.81e

10 0.07a 5.17b 2.29d

15 0.03bc 4.86¢ 3.08c

20 0.02c 4.50d 3.80b

25 0.02c 4.29e 4.84a

LSD < 0.05 0.03 0.07 0.04

Table 2: Titratableacidity, reducing sugar and non-reducing sugar
of pear fruit as influenced by dipping time and storage duration.

Reducing sugar (%)

The mean value recorded showed that the pear fruits reducing
sugar (%) significantly affected by the storage duration and dipping
time (Table 2). Highest percent reducing sugar (5.77%) is noted in
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pear fruit dipped for 9 minute, followed by percent reducing sugar
of fruits dipped for 6 minutes (4.56%). Whereas minimum percent
reducing sugar (0.63%) showed in untreated fruit. Decrease in per-
cent reducing sugar from (5.21 to 4.20%) in freshly harvested fruit
to fruit stored for 25 days.

The respiration process is delayed by the application of calcium
chloride solution because the main substrate in respiration is glu-
cose [25] which retained the percent reducing sugar. In contrast,
CaCl, treatment deactivates the activity of hydrolytic enzymes
which are responsible for starch to sugars conversion. The results
are in line with findings of [26] in apple.

Non-reducing sugar (%)

It is obvious from data presented in Table 2 that there is signifi-
cant influenced percent non-reducing sugar in storage durations
and dipping time. Highest non-reducing sugar (4.02%) is noted in
pear dipped for 9 min in CaCl, solution followed by non-reducing
sugar (2.93) in fruits dipped for 6 min, while lowest non-reducing
sugar (2.12%) was showed in untreated fruits. An increase in non-
reducing sugar (1.22 to 4.84%) was observed in the pear fruits
from day zero to 25 day of storage.

Fruit sweetness depends upon sugar contents of apple fruit
and thus is a major characteristic fruit quality. At maturation early
stages starch is accumulated which is converted to sugars at edible
maturity [27] and during storage [28], resulted in increased total
sugar with increased storage duration [29].

Conclusion

It is concluded from the results and discussion that pear fruits
dipped in CaCl, for 9 minutes it will sustain their quality attributes
for 25 days of storage and thus recommended for better quality of
pear at 20°C with 60-70% RH.
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