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Abstract | Supply of quality fruits to consumer is a major challenge due to storage and packing issues in
developing countries. The current study was designed to evaluate postharvest quality of apricot at different
harvesting stages i.e., M, (greenish), M, (light yellow) and M, (orange-yellow) while, storage conditions i.e.,
packed in plastic bags with F, (closed), F, (5 pores), F, (10 pores), F,_ (15 pores), F, (20 pores) and F,, (25
pores) at 5+2°C. The fruits were then analyzed for different quality parameters at O and 25 days storage.
'The harvesting stages (HS), perforated plastics (PP), storage duration (SD) as well as HSxSD and PPxSD
significantly influenced various quality attributes of apricot fruits. The fruits harvested at the greenish stage
had the lowest physiological weight loss and decay index that shows an increase in fruits harvested at orange
yellow stage respectively after 25 days of storage. Similarly, after 25 days of storage, fruits stored in plastic
bags having 10 pores retained fruit weight and attained minimum physiological weight loss with low decay
index. Similarly, the fruits harvested at the greenish stage and stored for 25 days attained the highest titratable
acidity, fruit firmness, and ascorbic acid in comparison with other harvesting stages. The highest titratable
acidity, fruit firmness, and ascorbic acid were recorded in 10 pores plastic bags, while the lowest titratable
acidity, fruit firmness and ascorbic acid were recorded in closed plastic bags after 25 days of storage. The lowest
value of T'SS and T'SS: acid was recorded at a greenish stage, which increased at later stages of harvesting. In
case of Pp xSD, the range of TSS and TSS: Acid at day 0 increased after 25 days of storage with the lowest
TSS and TSS: Acid was observed in plastic bags having 10 perforations. Apricot fruits harvested at the
greenish stage (10.31 ° Brix) packed in plastic bags having 10 perforations shows the best in retaining most
of the quality parameters at storage.

Received | May 12,2022; Accepted | February 17, 2023; Published | March 28,2023

*Correspondence | Saud Khan, Agriculture Officer, Agriculture Extension Department South Waziristan, Tribal District, Khyber Pakhtunkhwa,
Pakistan; Email: saudwazir@aup.edu.pk

Citation | Khan, R.,M. Sajid, S. Khan, Jehanzeb and A. Noor. 2023. Influence of harvesting stages and packaging on storage life of apricot (Prunus
armeniaca L.) Cv. trevett. Sarhad Journal of Agriculture, 39(1): 278-286.

DOI | https://dx.doi.org/10.17582/journal.sja/2023/39.1.278.286

Keywords | Apricot shelf life, Fruit quality parameter, Harvesting stages, Perforated plastics, Stages and Packaging

(GO

Copyright: 2023 by the authors. Licensee ResearchersLinks Ltd, England, UK.
This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://
creativecommons.org/licenses/by/4.0/).

March 2023 | Volume 39 | Issue 1 | Page 278 ot Links
*@Researchers


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

OPEN aACCESS

Sarhad Journal of Agriculture

Introduction

pricot (Prunus armeniaca L.) is a deciduous

fruit belongs to the family Rosaceae and is
mostly grown in temperate climate of all continents
of the world. Apricot is referred to stone fruits, with
outer fleshy exocarp and mesocarp (skin and flesh)
surrounds a stone of hardened endocarp having
seed inside. Stone fruits also include peach, plum,
nectarine, almond and cherry, which are closely related
to each other, because of large and hard stone inside.
All these belong to the same genus: Prunus, family
Rosaceae (Penn state Extension, 2015). Among all
stone fruits apricot has unique importance because of
its great market value as of fresh as well as dried food
commodity and has good market share of agriculture
income. It has enough amount sugar, protein crude
fibre, crude fate, Vitamin A, C, K, B complex and
organic acid (Fatima ez a/., 2018). Turkey is the world
largest producer of apricot with total production of
750,000 tonnes, followed by Uzbekistan and Iran
with production of 493842 and 342479 tonnes
respectively. Pakistan ranked seventh globally with
total production of 128382 tonnes (FAO, 2018). This
production is much lower as compared to advance
countries and there is still a huge potential to boost
the apricot production in the country. Post apricot is a
climacteric fruit,which makes it susceptible to spoilage
and post-harvest decay after being picked and became
susceptible to more shrinkage and dehydration due to
non-waxy nature of the skin (Ali ez al.,2013). To keep
these commodities fresh for as long as possible, their
respiration rate should be decreasing without harming
the quality of the fruit commodities. Generally, the
respiration process is reduced by low temperature
and modified atmosphere (Hussain, 1986). For this
purpose, polymeric films have been used for packaging
of fresh fruits and vegetables for a long time to
control water loss, protect it from skin abrasion and
reduce several other metabolic activities. It also has
the ability to minimize the spread of disease from one
fruit to another (Kader, 1980). The reduced metabolic
activities depend on the relative permeability of the
films, which allow the regulation of respiratory gases.
'This makes a modified atmospheric condition, which
allows low level of oxygen and high level of carbon
dioxide within the package and ultimately reduces
the respiration rate of the fruits (Scetar ¢z a/., 2010).
A single film in modified atmosphere packaging
cannot provide all the properties needed for a

modified atmosphere package (Alique ez al., 2003).

Modification in these films alters the gas permeability
and rate of respiration at specific temperature (Scetar
et al., 2010). Similarly, optimization of pre harvest
management practices like application of GA3 and
harvesting the fruit at proper physiological maturity
stage increases the storage life of stone fruits (Vangdal
et al.,2012). The critical factor that influences the fruit
quality and storage performance of fruit is to harvest
them at proper maturity stage (Crisosto e al., 2004).

Pakistan has massive potential for apricot production
and is among the main producers in the world.
However, limited literature is available on the storage
life of apricot fruit from this region. There is increasing
cultivation of apricots year by year in Pakistan and
the fruit produced here has good quality and high
market value but unfortunately the local producer is
totally unaware about its storage under the prevailing
environmental conditions which results in huge post-
harvest losses. Keeping in view the above facts, this
study was planned to determine the post-harvest life
of apricot fruits in cold storage enclosed in perforated
plastics harvested at different harvesting stages.

Materials and Methods

This experiment was planned to retain postharvest
quality attributes of fruit for a longer period during
cold storage. For this purpose, the fruits of uniform
size (20-22gm) were harvested at three different
stages of maturity according to the skin color,
representing M, (greenish stage with total soluble
solids 10.31 °Brix), M, (light yellow stage with total
soluble solids 12.32 °Brix) and M, (orange-yellow
stage with total soluble solids 13.62 °Brix) from the
healthy trees located at Horticulture Research farm,
The University of Agriculture Peshawar, Pakistan.
Fruits were harvested at each stage and divided into
two lots. Lot no 1 fresh fruits of different stages
were analyzed for various qualities attributes i.e.
(Physiological weight loss, decay index, Fruit firmness,
Fruit juice pH, Total soluble solid, Titratable acidity,
TSS: acid ratio and Ascorbic acid), while the fruits
of lot no 2 (54 no of fruits of each harvesting stage
with 09 number of fruits in each packaging) were
enclosed in plastic bags (20 x 30 cm, 30 microns) with
different perforation (diameter of each pore was 2mm
and these perforations were made through 2mm hole
puncher) representing F, (0 pores), F. (5 pores), F,
(10 pores), F, (15 pores), F, (20 pores), F,. (25 pores)
and shifted to cold storage and stored for 25 days at
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5+2 °C. These perforations were equally distributed
in each plastic bag and the plastic bags were placed
in such a position in the cold storage so that all the
perforations remained open.

The experiment was laid out in Completely
Randomized Design (CRD) with three factors
replication. The analysis of variance (ANOVA)
for different parameters was determined using
Statistix 8.1. The data of different parameters were
analyzed through ANOVA techniques to observe
the differences among different parameters as well
as their interactions. In cases where the differences
were significant at P<0.05 the means were separated
by Least Significant Difference (LSD) test (Steel and
Torrie, 1997). Data on the following parameters were
recorded during the experiments.

Physiological weight loss

Physiological weight loss was determined using
an electrical balance by the difference between the
initial and final weight of each treatment. Each
fruit was weighed individually and then averaged.
'The following equation was used to determine the
physiological weight loss, which is expressed in

percent (%) (Amayogi and Alloli, 2007).

Decay index (%)

It was determined by dividing the percentage of fruits
showing disease or decay incidence visually by total
fruits stored in each treatment of all replication.

decayedfruits

——————— % 100
Totalfruits

Decayincidence (%) =

Fruit firmness
Fruit firmness was determined using hand held
penetrometer of the randomly selected fruits for

each treatment in each replication (Effigi, FT-11)
(Pocharski ez al., 2000).

Fruit juice pH

pH meter (Model No. INOLAB. pH 720) was used
for measuring fruit juice pH of the randomly selected
fruit.

Total soluble solids (°Brix)

Total soluble solids (T'SS) was recorded with the help
of hand refractometer (Ranganna, 1986). A small
quantity of crushed fruit pulp of randomly selected
fruit was used for extracting few drops of juice that were
placed on clean dry prism of the hand refractometer

(Kernco Instruments Co Texas) and the reading was
recorded. Distilled water and tissue paper were used to
clean the prism between consecutive readings.

Titratable acidity (%)

Randomly selected fruits in each replication for all
treatments were analyzed for titratable acidity as
determined by the recommended method of (AOAC,
2000). 10 ml juice sample of randomly selected
apricot fruit was taken in a beaker and their volume
was increased up to 100 ml by addition of distilled
water. Then the 10 ml diluted sample was titrated
against 0.IN NaOH solution using 2-3 drops of
phenolphthalein as an indicator. Data was recorded
after the appearance of pink color, which persisted
for 15 seconds. The data was recorded three times in
each treatment and the following formula was used to
calculate percent acidity. Average was calculated later.

, o T x F x N x 100
Titratable acidity (%) = Db xs X 100

Where; T = Burette solution (ml of NAOH); N=
Normality of sodium hydroxide (NAOH); S =
Quantity of diluted sample (ml) taken for titration;
D = Quantity of sample (gm) taken for dilution; F
= Constant acid factor (primary acid in the fruit) =

0.0067 (malic acid in apricot).

TSS: Acid ratio
'The TSS: Acid was calculated by using the formula
given below:

Total Soluble Solid (TSS)

TSS: Acid = Titratable Acdity

(Lacey ez al., 2009)

Ascorbic acid (mg. 100g™)

Dye method was used for determining ascorbic acid
contents in randomly selected fruits in each replication
for all the treatments according to the method of
(AOAC, 2000). 0.4% oxalic acid solution was used for
the dilution of 10 gm of apricot fruit pulp and then
its volume was raised to 100 ml. 10 ml of this diluted
sample was then titrated against the dye solution till
the appearance of light pink color. Ascorbic acid was
then calculated using the following formula.

T x F x 100

X 100
DXxS

Ascorbic Acid content =

Where; F= dye factor; T= dye solution (ml) used for
titration; D= diluted sample (ml) taken for titration;
S= Apricot fruit pulp (gm) taken for titration.
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Results and Discussion

Physiological weight loss (%)

Perforated plastic (Pp), harvesting stages (HS) and
storage duration (SD) had as significant influence
on physiological weight loss of apricot fruits (Table
1). The highest physiological weight loss (4.18%)
occurred in fruits harvested at orange yellow stage
(M,), followed by fruit harvested at light yellow
stage (M) with (3.11%) weight loss after 25 days of
storage. However, fruits harvested at greenish stage
(M,) retained their weight with minimum (2.87%)
weight loss after 25 days of storage in comparison with
fresh fruits. Similarly, maximum weight loss (4.04%)
occurred after 25 days of cold storage duration in
closed plastic bags (F,), while the minimum weight
loss (2.82%) occurred in plastic bags having 10
pores (F, ), which again increased to (3.69 %) in
plastic bags with 25 perforations F,). Respiration
and water loss in fruits is a continuous process,
which causes fruits deterioration and post-harvest
losses. Maximum fruit weight loss in closed plastic
bags could be because of O, injury and low O, levels
(anaerobic condition) (Tariq ez a/., 2001). To avoid
such conditions, there must be control flow of gases
at optimum rate depending on the nature of the film
and type of fruits (Pretel ez a/., 2000). Similarly, more
physiological weight loss occurred in fruits harvested
at later stages of maturity could be attributed to
higher respiration and transpiration rates (Ngcobo ez
al., 2012). In addition, the Hardenburg ez a/. (1990)
also stated that water loss through transpiration and
loss of carbon in respiration process is responsible
for weight loss in different fruits, which generally
increases with delaying harvesting. The results are
also in line with Rashidi ez a/. (2014) who reported
that moisture content of nectarine could be conserved
with wrapping and packaging material. Similarly,
lower moisture loss was recorded in grapes during
storage. Further, Sabir ¢# a/. (2011) also reported that
water loss in minimally processed table grapes can be
prevent through MAP, as a most common wrapping
material. Rab ez a/. (2016) also reported less weight
loss in plum fruits harvested at pale green stage and
packed in plastic bags having 15 pores after 25 days of

cold storage duration.

Decay index (%)
Fruits harvested at various stages were observed with
varying decaying indexes More fruits were decayed

(18.05%) at orange-yellow stage (M,), followed

by fruits harvested at light yellow stage (M,) with
(4.86%) decay while minimum increase (4.17%)
occurred in fruits harvested at greenish stage (M)
at the end of 25" day of storage in comparison with
tresh fruits. Similarly, after 25 days of storage in cold
storage conditions maximum decay index (26.39%)
was observed in fruits stored in closed plastic bags
(F,), followed by F_ (plastic bags with 5 pores), while
minimum decay index (2.77%) occurred in plastic
bags with 10 pores (F, ), which again increased 6.94%)
in plastic bags with 25 perforations (F.). Fruits in
closed plastic bags were found more susceptible to
deterioration as compared to the perforated ones.
Closed plastic bags do not allow the moisture contents
to go out, released during continuous transpiration
and hence accumulate more humidity. Besides this,
high CO, injury and humid conditions in closed
plastic bags encourage microbial activities and as a
result decaying percentage increase (Jawandha e a/.,
2012). Navjot and Sukhjit (2010) further reported
that increase in respiration rate, enzymatic activities
and disassociation of cells in the cell wall results in
higher spoilage in later harvested fruits, which leads
to the softening and ripening of fruits. The Juan ez al.
(1999) observed similar results in apple.

Rab ez al. (2016) reported least disease incidence in
plum fruit harvested at pale green stage, and packed
in plastic packaging having 15 perforations after 25
days of cold storage duration. Our results are also in
line with Khan e# a/. (2013), who reported that fruit
firmness of plum fruit can be retained with different
packaging material. Similarly, decrease in plum fruit
firmness was recorded by with increasing durations

(Rashidi and Bahri, 2014).

Fruit firmness (kg.cm™)

Fruit firmness is one of the important quality
attributes. It was observed that fruits showed
significant variations in firmness at different stages
stored for different durations in cold and normal
conditions (Table 1). Initial fruit firmness of greenish
stage (M,), light yellow stage (IM,) and orange yellow
stage (M,) was recorded 3.55 kg.cm™, 2.01 kg.cm™
and 1.54 kg.cm™, respectively which, finally decreased
to 0.64 kg.cm?, 0.57 kg.cm™, and 0.38 kg.cm?,
respectively. Greenish (M,) stage showed maximum
fruit firmness (0.64 kg.cm™), while minimum fruit
firmness was recorded in orange yellow (M,) after 25
days of cold storage. Similarly, initial firmness of the

fruits for F F, F,  F ., F,) and F,.was 2.37 kg.cm?,
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2.36 kg.cm™,2.38 kg.cm™, 2.35 kg.cm™,2.36 kg. cm™
and 2.36 kg. cm™, respectively, which decreased to 0.
42kg.cm™,0.54kg.cm™,0.65 kg.cm™,0.61 kg.cm™,0.5
kg.cm™ and 0.47 kg.cm™, respectively. The maximum
fruit firmness (0.64 kg. cm™) was recorded in F,,
while minimum fruit firmness (0.42 kg. cm™) was
recorded in Fafter 25 days of storage. Our results are
in agreement with (Tariq ez a/.,2001); they stated that
the fruit firmness decreases as result of fruit damages
due to the decreased concentration of O, and increase
CO, in modified atmosphere. Such condition leads
to an anaerobic condition, which further accelerates
the catabolic process fruits became softer and reduced

firmness. Our finding also confirms the results of Jan
et al.(2012) who concluded that the fruits harvested at
early stage of maturity have maximum fruit firmness,
while least firmness was recorded in later harvesting
stages. The texture of the flesh and changes in primary
cell wall during ripening is responsible for the firmness
of the fruit. Enzymatic activities, pectin solubilization
and disassociation of the primary cell wall and middle
lamella structures might be involved in it, which
results in the decrease of mechanical strength of cell
walls and thus the fruit firmness decreases (Kov and

Felf, 2003; Kov ez al., 2005).

Table 1: Effect of harvestin g stages x storage duration and pe;fomz‘ed plastics x storage duration on physiological weight
loss (%), decay index (%), and fruit firmness (kg.cm™ of apricot fruit Cv. Trevatt after 25 days of storage (52 °C).

Harvesting stages Physiological weight loss (%) Decay index (%) Fruit firmness (Kg. cm?)
0 day 25% day 0 day 25% day 0 day 25% day
Greenish stage (M,) - 2.87¢ - 4.17b 3.55a 0.64d
Light yellow stage (M) -- 3.11b -- 4.86b 2.01b 0.57d
Orange yellow stage (M)  -- 4.18a - 18.06a 1.54¢ 0.38¢
LSD at 0.05 == 0.21 == 2.48 0.04
Perforated plastics
1D == 4.04a == 26.39a 0.42¢
IE, == 3.28cd == 8.33b 0.54cd
F, - 2.82¢ - 2.78¢ 0.65b
F,. = 3.05de = 417cd 0.61bc
19 -- 3.44bc -- 5.55bcd 0.50de
F, - 3.69b - 6.94bc 0.47de
LSD at 0.5 0.30 3.52 ns 0.07

Means followed by similar letter(s) in column do not differ significantly from one nother. Ns: Non significant.

Table 2: Effect of HS x SD and perforated plastics x storage duration on ascorbic acid (mg. 100g™), total soluble solid (°
Brix), titratable acidity (%) and total soluble solids: Acid of apricot fruit Cv. Trevatt after 25 days of storage (5+2 °C).

Harvesting stages Ascorbic acid Total soluble solid Titratable acidity TSS:Acid
0day 25%day Oday 25% day O0Oday 25" day 0 day 25% day

Greenish stage (M,) 1.00a 0.33d 10.31f 12.92d 0.94a  0.41d 10.95¢e  31.71c
Light yellow stage (M) 0.75b  0.24e 12.33e  14.09b 0.84c  0.40d 14.73d  35.90b
Orange yellow stage (M.) 0.63c¢  0.15f 13.63c¢  16.23a 0.88b  0.6¢ 15.47d  49.37a
LSD at 0.05 0.09 0.01 1.21 0.04
Perforated plastics
I 0.80 0.13f 12.09 14.71a 0.88 0.37e 13.76 42.02a
IE 0.79 0.26¢d 12.12 14.33bc 0.89 0.40cd 13.70 37.74c
. 0.81 0.36b 12.07 14.17d 0.89 0.42b 13.64 36.22¢
IF 0.79 0.30¢ 12.09 14.26¢d 0.89 0.41bc 13.64 37.26¢
1B, 0.79 0.22de 12.10 14.40b 0.88 0.38de 13.79 39.90b
F, 0.77 0.17ef 12.07 14.60a 0.88 0.38de 13.75 40.80ab
LSD at 0.5 ns 0.13 ns 0.02 ns 1.71 ns 0.06

Means followed by similar letter(s) in column do not differ significantly from one another. Ns: non significant.
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Ascorbic acid (mg. 100g™")

Apricot fruits harvested at various stages were
observed with different concentrations of ascorbic
acid. Similarly, perforated plastic and storage duration
also significantly influenced the ascorbic acid of
apricot fruits (Table 2). The initial data recorded for
different maturity stages was 1.0, 0.75 and 0.63 mg.
100g™ for M, M, and M, respectively, which declined
to 0.33, 0.24 and 0.15 mg. 100g™ respectively. The
study also showed maximum ascorbic acid (0.33 mg.
100g™) in fruits harvested at greenish stage (M,),
while the minimum ascorbic acid (0.15 mg. 100g™)
was seen in fruits harvested at orange-yellow stage
(M,). Similarly, he initials ascorbic acid contents of
the fruits stored in various perforated plastic bags was
0.80, 0.79, 0.81, 0.79, 0.79 and 0.77 mg. 100g™ for
F,F,F,FF, and F,, respectively which, finally
decreased to 0. 13 026 0 36, 0.30, 0.22 and 0.17
mg. 100g™ respectively after 25 days in cold storage.
However, maximum ascorbic acid (0.36 mg. 100g™)
was reported in plastic bags with 10 perforations (F, )
while the minimum ascorbic acid (0.13 mg. 100g” 1)
was recorded in plastic bags having no pores (F))
after 25 days of storage. Our result was conﬁrmed
by Chambroy ez al. (2013), stated that the level of
CO, and O, concentration is dependent on film
permeability at a defined temperature. Findings are
in line with Shafique ez a/. (2006) and reported similar
decease in ascorbic contents. Nasrin e a/. (2008) also
recorded similar results and reported slight decline in
vitamin content in tomato by packing it in perforated
polythene bags during refrigeration storage. Lee and
Kader (2000) stated that the regulation of oxidative
process might be responsible for the reduction of
ascorbic acid in fruit. They also concluded that many
other factors like temperature, gaseous composition
of storage and post-harvest storage might also induce
heavy losses to ascorbic acid.

Total soluble solids (*Brix)

Total soluble solids determine the proper maturity
time of the fruits and have close relation with
harvesting stages, packaging materials and storage
duration. Initially, data showed that there were 10.31,
12.33,and 13.63 (°Brix) for greenish stage M), light
yellow stage M) and orange yellow stage (IM,), which
were increased to 12.92, 14.09, and 16.23°Brix),
respectively. On the other hand, total soluble solids
of the fruits, stored in perforated plastic bags for 25
days were12.09, 12.12,12.07, 12.09, 12.10 and 12.07
°Brix, for F, F, F, , F,, F, and F_, respectively for

100 © 15 257

fresh fruits, which increased to 14.71, 14.33, 14.17,
14.26, 14.40, 14.60 °Brix respectively after 25 days of
storage. The conversion of starches and pectins into
simple sugar during ripening leads to increase in total
soluble solids of the fruits. The results of the current
study were in line with (Chambroy ez a/.,2013; Nasrin
et al., 2008; Rajkumar and Mitali, 2009). Juan ez al.
(1999) who stated that more starch and pectin content
is present at early mature stage as compared to mid
and late mature stage due to which total soluble solid
increases with delaying harvesting.

Titratable acidity (%)

Titratable acidity of apricot fruits is significantly
influenced by perforated plastic, harvesting stages
and storage duration (Table 2). Freshly harvested
fruits at various stages such as M,, M, and M, were
recorded with 0.94%, 0.84% and 0 88% respectlvely,
which finally decreased to 0.41%, 0.40% and 0.36%,
respectively after 25 days. However, fruits stored
in plastic bags having 10 holes (F,). retained the
titratable acidity (0.42%) after 25 days in cold storage
conditions However, fruit in closed plastic bags (F,)
were observed with minimum (0.37%) titratable
acidity after 25 days of storage. In the current study,
acidity was decreased in closed plastic bags that might
be because of anaerobic conditions Tariq ez a/. (2001)
also stated that acidity of citrus fruits decreased in
both conditions i.e., 0% oxygen:10% CO, and 21%
oxygen: 0% CO,. They also stated that, it is possible
that anaerobic condition which is created by lower
level of oxygen might be responsible for decreasing
fruit acidity, during which the organic acid might be
used as a reserve source for energy production. On the
other hand, high rate of respiration at higher level of
oxygen might decrease acidity.

Further, Beaudry ez al. (1992) stated that during
respiratory metabolism organic acid are consumed.
Package perforations generated modified atmosphere,
which helps to retain high level of organic acid and
thus delaying ripening process. However, Tariq ez a/.
(2001) reported that loss of organic acid may induce
due to high rate of respiration in sealed packages due
to low oxygen. It was reported that acidity of the fruit
decline during ripening and storage. Findings are also
in line with Rab ez al. (2016), who recorded highest
titratable acidity after 25 days of cold storage in plum
fruits harvested at pale green stage and packed in
plastic bags having 15 perforations. Khan ez a/. (2007)
and Pretel ez al. (2000) also reported less titratable
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acidity in apricot and persimmon with storage
durations.

Total soluble solids: Acid ratio

TSS and Acid dependent on each other and TSS/
acid ratio contributes toward giving many fruits their
characteristic flavor. At the start of ripening process
the T'SS/acid ratio remain low, because of low sugar
content and high acidity, which makes the fruit
taste sour, during ripening process the sugar content
increases and fruit acid are degraded, thus T'SS/acid
ratio achieves a high value. Previously, it has been
observed that both T'SS and acidity of the fruits were
considerably varied. Similarly, the TSS: Acid was also
tound responsive to harvesting stages, plastic bags
perforation and storage duration (Table 2). Initially,
TSS: Acid for the fruits harvested stages remained at
lower levels such as 10.95, 14.73, and 15.47 for M,
M,, and M that increased to 31.71,35.90, and 49.37,
respectively after 25 days of cold storage. Similarly,
TSS: Acid was increased from F(13.76), F, (13.70),
F, (13.64), F,. (13.64), F, (13.79) and F,, (13.75)
of freshly harvested fruits to F (42.02), F, (37.74),
F,(36.22), F . (37.26), F,, (39.90) and F,, (40.80),
respectively after 25 days of storage. These results are
in agreement with (Tariq e# a/., 2001). The increasing
of total soluble solid and decreasing of acidity of fruits
with storage and delaying harvesting is responsible for
the increases of total soluble solids: Acid. The results
of the present study were also in agreement with the
earlier conclusion of (Juan ez al., 1999; Dhillon and

Cheema, 1991) in apple.

Conclusions and Recommendations

'This study concluded that harvesting of apricot fruits
at greenish stage (10.31 °Brix) attained minimum
physiological weight loss and decay index as compared
to other harvesting stages after 25 days of storage.
Similarly, fruits packed in plastic bags contained
10 pores retained fruit weight and had maximum
titratable acidity, fruit firmness and ascorbic acid with
minimum physiological weight loss and low decay
index. Similarly, the highest value of titratable acidity,
fruit firmness and ascorbic acid and lower content
of TSS and TSS: Acid was observed in green stage
harvested fruit during 25 days of storage. In case
of interaction of packaging materials and storage
durations, fruits packed in plastic bags having 10
perforation showed increase in TSS and TSS: Acid

value with prolonging storage duration up to 25 days.

‘Therefore, it is concluded that apricot fruits should be
harvested at green stage (10.31 °Brix) and should be
packed in plastic bags having 10 perforations.
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