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Apricot (Prunus armeniaca L.), a member of Rosaceae family, is a stone fruit with an
enlarged mesocarp of the ovary wall being the edible part. Storage conditions are very
important factor for jam quality. Apricot is a climacteric fruit with a very short storage life
due in part to a high respiration rate and a rapid ripening process. Thus in order to reduce
post-harvest losses, numerous techniques and processes for fruit conservation into jam,
jelly, marmalade, as well as nectar has been developed. The objective of this study was to
monitor the physico-chemical stability and sensorial profile of apricot jam during storage
for 80days. The studies were based on variations of sugar and to find out the best treatment
for maximum storage period. The experiment comprised of 5 levels of addition of sugar
and data obtained was analyzed by completely randomized design. Results obtained from
study showed that Treatment 3 (1000g pulp + 1000g sugar) possessed an ideal value of
total soluble solids (TSS), pH, acidity, moisture, ascorbic acid, and overall acceptability at
0, 20, 40 and 80 days of storage. These seven parameters show that the quality of Apricot
Jam obtained by incorporating 1000 g of sugar was of good texture and quality. Based on
the experimental study it was concluded that among all the treatments, treatment 2 was the
best with regard to physical, chemical and sensory parameters of jam.

Introduction

The Latin word furor meaning “I delight in”
is the source of word fruit. Fruits are essential
in human diet as they contain compounds of
nutritional importance, including vitamins
that are not synthesized by the human body.
Fruits are defined as the reproductive organs
arising from the development of floral tissues
with or without fertilization. Apricot fruit
(Prunus armeniaca L.) is the specie of

prunus, classified with the Prunoidae sub
family of Rosaceae, family of Rosales (Hyder
et al., 2007). The apricot is native to central
and western China. Apricot is cultivated
almost all over the world but Turkey is the
largest world’s largest producer of apricot
accounting for 20% of world production. In
India major Apricot producing states are
Jammu and Kashmir, Himachal Pradesh and
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Uttaranchal. It is a stone fruit with an
enlarged mesocarp of the ovary wall being the
edible part. The pit or stone consists of
endocarp whereas exocarp constitutes the skin
of the fruit. The true seed is found enclosed
within the endocarp. The fruit is nearly
smooth and is of orange or yellow color.
Apricots can be successfully grown at an
altitude between 900 and 2000 m above mean
sea level. White fleshed, sweet kernelled
apricots require cooler climate and are grown
in dry temperate region up to 3000 m above
mean sea level.

Fruits are amongst the first food items known
consumed prehistorically by human beings.
Fruits whether fresh, dried or processed have
always formed an essential part of the staple
diet of human beings because they are rich in
nutrients and provide some of the essential
minerals, vitamins, and the like, apart from
that, they also help in curing a number of
diseases. Apricot is a fruit of dry areas
containing fair amount of vitamin A and also
contains significant amount of several
minerals including iron, calcium, phosphorus
and copper. Nutrionally apricot is a rich
source of sugars, fibers, minerals and
vitamins like thiamine, riboflavin, niacin and
pantothenic acid (Sartaj et al., 2011). In
addition apricot fruit is known to contain
appreciable amount of carotenoids mainly
(beta-Carotene) and  bioactive  photo
chemicals such as chlorogenic, caffeic, p-
coumaric and ferulic acids (Dragovic-Uzelac
et al., 2007). Each apricot has about 20
calories. Three medium apricots equal one
third daily requirement of vitamin A. Apricot
fruits contain nutrients which can help in
protection of heart and eyes, as well as
diseases fighting effects of fiber. The beta-
carotene and lycopene activity of apricots
may prevent the heart disease Apricots are a
good source of fiber, which has a wealth of
benefits such as prevent digestive condition
called diverculosis. These fruits are

antipyretic, antiseptic, emetic and ophthalmic
(Pramer et al., 1982). The world production
of apricot has increased considerably during
the last 20 years. Indeed the production
doubled from 1.2 million times in 1992 to 2.3
million tonnes in 2010. Apricot, the 16"
cultivated fruit in the world, is largely
cultivated in Mediterranean region (FAO,
2010).

Apricot is a perishable fruit having 3-5 days
of storage life at optimum conditions and 2-4
weeks at cold storage. The storage life varies
with variety. The short storage life of this fruit
is due to short time period for commercial
ripening to the degradation process
characteristic like senescence (Agar et al.,
1993, Egea et al., 2007). Historically, jams
originated as an early effort to preserve fruit
for consumption during off season. It is an
intermediate moisture food prepared by
boiling fruit pulp with sugar, pectin, acid and
other ingredients until obtaining a thick
consistency. Ripe apricot fruit contains pectin
therefore it is used in making jam and jelly
which are of great demand in international
market. According to FPO specifications, a
jam should contain a minimum of 68% TSS
in the final product and the fruit content in the
final product should not be more than 45 %
(wWiw).

Preservation is a way to keep fruits for longer
duration as it prevents the food from decay
and spoilage. Preservation of Apricot jam in
glass jars, which cannot be hermetically
sealed is rather difficult, as the surface of the
jam in the jar is susceptible to mould growth
and after moisture evaporation from the jam
resulting in surface graining and also
shrinkage of jam.

Developing countries are being encouraged to
diversify their food exports by developing
new products and adding more value to
existing products. In India bulk of Apricots
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are produced in Arid Ladakh region of Jammu
and Kashmir and there is quarantine
restrictions for sale of fresh apricots outside
Ladakh region due to codling moth disease.
High concentration of sugar facilitates storage
(Tari, et al., 1989 and Bhandari, 2004) as
such it was suggested to determine the best
treatment of sugar variation in apricot jam for
maximum storage. Generally fruit jam storage
at high temperature leads to significant
decrease of nutritive value and sensorial
properties (Wicklund et al., 2005; Vidya et
al., 2011). To our knowledge, the literature
available at present is poor in references of
apricot jam properties during storage in
different conditions (Aslanoya et al., 2010;
Rbabeh et al., 2011).

Thus the aim of this research is focused on the
assessment and monitoring of physico-
chemical parameters and organoleptic quality
of apricot jam during storage.

Materials and Methods

The experimental work was conducted in the
laboratory of Regional Agriculture Research
Station Leh (now HMARRI Leh) 2010-11.
There were five treatment combinations and
experiment was laid out in completely
Randomized Dblock design with three
replications. The fruits selected for processing
purpose were crushed mechanically and the
pulp collected was subjected to boiling and
concentrated by adding sugar till the end point
was judged through drop test, TSS (68-70%)
and by sheet test.

Different concentrations of sugar like 800g,
900g, 1000g, 1100g and 1200 g were added to
1.0 Kg of fruit pulp as treatment 1, treatment
2, treatment 3, treatment 4 and treatment 5
respectively. The observations were recorded
on physical characteristics like pH, TSS,
Acidity, moisture, ascorbic acid, iron content
and physical parameters like texture, flavor,

color, appearance, taste, after taste and over
all acceptability.

Results and Discussion

All the treatments in the present investigation
had significant impact for all observed traits.
However, treatments differed significantly
from one another at various time intervals in
tables 1, 2 and figures 1, 2). Among the
chemical parameters observed pH, moisture
content, ascorbic acid content and iron
content showed a gradual decline whereas
total soluble solids, total acidity registered a
subsequent increase. Similar results were also
obtained by Karhasushenko 1998; Pino J et
al., 2004; Arthey et al., 2005 and Wani et al.,
2013. pH of all the treatments underwent a
decrease during preservation because of an
increase in overall acidity of jam during
preservation. All the treatments showed better
values of pH during storage but the treatment
4 showed an ideal values of pH during storage
thus indicating 1000 g of sugar may be
recommended for 1 kg of Apricot pulp as jam
at this pH possesses a good setting property.
The hydrogen ion concentration indicates
strength of jam. There was a regular decrease
of pH value of all the treatments during
storage. Similar findings were also obtained
by some other scientists Baker, 1989; Joseph,
1994; Lal, G et al., 1998; Singh, et al., 2008
and Wani et al., 2013. In apricot main sugar is
sucrose (Wills et al., 1983) the amount of
sugars drastically increased during ripening of
fruit because all of starch is fully hydrolyzed
TSS of all treatments underwent an increase
because of breakdown of complex sugar in to
simple sugar during the period of
preservation. TSS of treatment 3 was found to
be ideal during the period of storage in table 1
and figure 1. Jam at this TSS possesses a firm
texture, excellent body and sweet taste.
Observations showed a subsequent increase in
TSS values for all the treatments during
storage. (Ashraf, 1987, and Wani et al., 2013)
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also reported similar results in different
studies. Titrable acidity is directly related to
the concentration of organic acids present in
the fruit. Organic acids exist as free acids,
anions (malate) or combined as salt
(potassium bitartrate) and esters such as
isopropyl acetate (Keys, 1991) Total Titrable
acidity determines the strength of jam and
there was a subsequent increase in total
acidity of jam during preservation and acidity
of treatment 3 was found in accurate range
(Table 1). Jam at this titrable acidity
possesses a firm texture and good setting
property. Similar results were reported by
(Wang 1999 and Singh, et al., 2000 and Wani
et al., 2013). Moisture content of all the
treatments decreased during preservation and
increased with enhancement of sugar
concentration in Apricot pulp. All the
treatments registered better water activity
values and the best water activity values were

recorded for treatment 3 and treatment 4. The
water content of jam directly controls
chemical reaction rates and microbial activity.
These findings are supported by different
research works reported by (Gordon, et al.,
2000, Nayak et al., 2011 and Wani et al.,
2013). Ascorbic acid content showed a
gradual decrease during preservation because
of breakdown of ascorbic acid by anti-
ascorbic acid compounds. The decreasing
trend of ascorbic acid with the advancement
of storage period might be due to conversion
of dehydroascorbic acid to diketogluconic
acid by oxidation (Rai and Saxena, 1988 and
Lee et al., 2000) the maximum ascorbic acid
content was found in treatment 3 as shown in
table 1 and figure 1 indicating ideal sugar
concentration. Similar results were obtained
by Upasana et al., (1985), Joshi (1986), Lee et
al., (2000), Arthey et al., (2005) and Wani et
al., (2013).

Table.1 Chemical parameters of Apricot jam during storage at ambient temperature

Treat pH Total Soluble Solids Acidity (%) Moisture (%) Ascorbic Acid Iron content
ments Days after storage (%) Days after storage Days after storage (mg/100g) (mg/100g)
Days after storage Days after storage Days after storage
0 40 80 0 40 80 0 40 80 0 40 80 0 40 80 0 40 80
T1 3.7 3.6 3.4 66 68 69 0.75 0.78 0.80 21 18 16 3.7 3.4 3.1 36.7 35.2 32.6
T2 3.6 3.5 3.5 67 69 71 0.74 0.76 0.78 22 19 18 3.5 3.2 2.9 36.0 35.3 32.7
T3 3.7 3.6 3.5 68 70 72 0.74 | 0.76 | 0.78 23 21 20 4.0 3.7 3.5 37.0 | 359 33.3
T4 3.7 3.6 3.6 69 71 72 0.73 | 0.76 | 0.77 24 22 20 3.5 3.2 2.9 36.0 | 354 30.8
T5 3.8 3.6 3.5 70 71 73 0.72 0.75 0.76 22 20 18 3.8 3.5 3.4 37.0 35.4 32.7
SEM 0.09 0.07 0.11 1.3 1.24 0.67 0.01 0.01 0.01 0.63 0.6 0.75 0.10 0.06 0.09 0.07 0.20 0.11
+
CD at 0.21 0.16 0.27 3.0 2.89 1.53 0.02 0.02 0.27 145 14 1.73 0.24 0.14 0.21 0.17 0.20 0.11
5%
Table.2 Sensory parameters (storage period marks according to 9 point Hedonic scale) of
Apricot jam during storage at room temperature
Treatments Texture Flavor Color and Taste After taste Overall
Days after storage | Days after storage | appearance Days after storage Days after storage | acceptability
Days after storage Days after
storage
0 40 80 | 0 40 80 0 40 80 0 40 80 0 40 80 0 40 80

T1 5.09 | 6.71 | 6.31 | 6.31 | 6.61 | 7.31 | 6.39 | 6.61 | 7.39 | 5.00 | 5.39 | 6.31 5.61 | 6.61 | 7.19 5.11 | 6.31 | 7.49

T2 570 | 7.00 | 7.00 | 6.31 | 7.00 | 7.31 | 6.61 | 7.31 | 7.69 | 5.66 | 7.09 | 7.69 6.31 | 6.66 | 7.39 521 | 511 | 7.31

T3 6.81 | 793 | 8.83 | 7.83 | 8.63 | 8.99 | 7.39 | 8.09 | 8.61 | 7.31 | 8.19 | 8.99 7.61 | 8.00 | 899 | 7.11 | 833 | 8.99

T4 6.31 | 6.50 | 6.56 | 7.00 | 761 | 7.31 | 7.31 | 7.61 | 7.91 | 7.31 | 7.61 | 7.91 6.61 | 6.81 | 7.69 6.39 | 7.19 | 8.11

T5 6.00 | 5.31 | 6.00 | 5.00 | 6.00 | 569 | 6.69 | 7.31 | 7.69 | 7.09 | 7.31 | 7.69 6.00 | 6.31 | 7.39 5.19 | 6.11 | 7.21

SEM £ 0.59 | 0.36 | 0.57 | 0.53 | 0.39 | 0.58 | 0.59 | 0.94 | 0.35 | 0.54 | 0.38 | 0.43 0.37 | 0.43 | 0.39 0.51 | 0.65 | 0.60

CD at 5% 027 {081 131|119 091 |1.04|137 |105|0.81]1.26 |0.89 | 0.02 0.85 097 | 090 |1.19 | 151|139
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Fig.1 Chemical parameters of Apricot Jam during storage at ambient temperature
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Fig.2 Sensory parameters (storage period marks according to 9 point Hedonic scale) of Apricot
Jam during storage at ambient temperature
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The appearance is a major determent of quality.
The color of fruit is contributed by plant
pigments, which are classified into four main
categories  based on their  chemistry
chlorophylls, carotenoids, flavonoids and
betalains. Data pertaining to color score in table
2 and figure 2 revealed that apricot jam showed
gradual increase of color score. Due to
degradation of chlorophyll the carotenoid
pigments become visible. These results are in
agreement with Wills et al., (1989) and Wani et
al., (2013) Taste is one of the important sensory
properties which are attributed to the presence
of certain soluble constituents of the food that
reaches to the sensitive taste buds. It is

relatively simple sense producing only four
types of sensation-those of contributing to the
flavor characteristics in fruits. These are organic
acids, sugars, bitter and volatile constituents.
The organic acids are usually citric, malic and
these provide tartness in flavor. The sugars
contribute sweetness and bitter related to phenol
compounds. The overall acceptability score was
increased to a certain limit with the passage of
storage period as shown in table 2 and figure 2.
The improvement in overall acceptability score
of apricot jam might be due to metabolical
changes occurring in structural polysaccharides,
sugars and organic acids etc. The sensory
parameters  like texture, color, flavor,
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appearance, taste, after taste and overall
acceptability showed significant increase during
preservation. All the treatments were awarded
better score by a panel of 7 judges but the
treatment 3 got the best score (Table 2 and
Figure 2). The score card is based on the 9 point
Hedonic Scale. Thus the sensory quality of the
jam increased during the period of storage.
Overall acceptability of jam incorporated with
1000 g of sugar was found to be liked extremely
on Hedonic scale in comparison to other
treatments during preservation. Similar results
were reported by (Tandon et al., 2003; Pino et
al., 2004; Singh et al., 2005 and; Wani et al.,
2013).

From the present findings it is concluded that
Apricot, which is the main fruit of arid region
India can be utilized for making jam and this
jam can be stored for at least three months
without undergoing any deterioration and
evidently Treatment 3 i.e. 1 Kg Apricot pulp +
1000 g sugar showed the best results with
regard to physical, chemical and sensory
parameters of jam.
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