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Abstract

Background: There exist different methods to preserve the nutrition, color and taste of the fruit
pulp for prolonged availability. Bacterial and fungal growth greatly affect the texture and taste
of the pulp, if stored for longer period of time. Evaluation of different chemical preservatives
to check efficacy and effects on microbial culture growth holds prime importance. The efforts
are made in the present investigation to analyze the effect of various concentrations of Sodium
Benzoate and Potassium Metabisulphite as preservative on microbial quality of apricot pulp
during storage.

Methods: The uniformly ripened Halman Apricot pulp was extracted and preserved by
chemical preservatives such as Sodium Benzoate (SB), and Potassium Meta-Bisulphite (PMS)
at different concentrations. The pulp was investigated for Microbiological parameters i.e. total
bacterial count (TBC) and total fungal count (TFC). The inhibitory activity of chemical
preservatives was tested periodically by simulating the industrial storage conditions for apricot
pulp in the lab (30-42°C in the dark), for a duration of 60 days.

Results: Significant inhibition in total bacterial count (TBC) was observed in chemically
preserved samples. Potassium Metabisulphite was found to be more effective and the highest
inhibitory effects on bacterial growth in apricot samples were observed at a concentration of
250mg/250g and 125mg/250g. These were followed by Sodium Benzoate at concentrations of
250mg/250g and 125mg/250g.

Conclusion: This study confirms that the preservatives significantly reduced bacterial and
fungal growth in apricot pulp during storage and the pulp was safe for two months without
spoilage.
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Introduction

Apricot (Prunusarmeniaca), a member of
Rosaceae family, is a stone fruit with an
enlarged mesocarp of the ovary wall being
the edible part. The pit or stone consists of
endocarp whereas the exocarp constitutes the
skin of the fruit. The true seed is found
enclosed within the endocarp. The fruit is
nearly smooth andis of yellow or orange
color. The fruit is eaten raw as well as in dried
and canned form [1]. World annual
production of apricot is approximated to be
579,000 tones [2]. Apricot is cultivated
almost all over the world but Turkey, Iran are
the world’s largest producers of apricot,
accounting for 20%and 10% of world
production. Other producers include Italy
(5%), Pakistan (5%), Spain (4%), Syria (4%),
and United States (3%) France and Morocco
(3%) (ERS, 2004). Pakistan is the 4th largest
apricot producer of the world with
productions reaching 1, 29,652 tones and
over an area of 13,758 hectares. Apricot
grown in Pakistan is soft and juicy but it has
a very short shelf life. Even cold storage
cannot lengthen it much. In Pakistan apricot
pulp is utilized for manufacturing different
value added products.

Apricot fruit is not only consumed in
fresh, frozen or dried form but also used for
manufacturing  pulp,  juice, nectar,
marmalade, jelly, extrusion products etc.
Apricot kernels are also used in aroma
perfumes, benzaldehyde cosmetics, oils, and
active carbon [3].

Apricot is a perishable fruit having 3-5
days of storage life at optimum conditions
and 2-4 weeks at cold storage. The storage
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life varies with variety. The short storage life
of this fruit is due to short time period from
commercial ripening to the degradation
process characteristic like senescence [4,5].

Different methods are used to preserve
apricot pulp but chemical preservation is
considered to be the cheapest among
numerous methods and is quite common. It is
widely used in Pakistan as well. Chemical
preservatives are used to prevent microbe
caused food spoilage. Apricot pulp is most
commonly spoiled by Bacterial and fungal
attack which can be controlled by chemical
preservatives.

Studies have shown that no single
preservative is completely effective against
all microorganisms [6]. Calcium (such as
Calcium Chloride) is known to conserve the
quality of fruits, prevent physiological
disorders, reduce the rate of respiration,
lessen the solubilization of pectic substance,
and maintain the firmness and also to slow
down the process of ripening [7]. However,
Sodium benzoate (SB) and Potassium
metabisulphite (PMS) are more commonly
used for long term fruit storage as they have
shown better antimicrobial activity [8-10].
SB has been found quite effective against
food poisoning, growth and survival of some
yeast strains and other spoilage organisms
[11,12]. Growth of microorganisms can be
inhibited using different concentrations of SB
as higher concentrations of SB showed
greater antimicrobial effect on different
species of Aspergillus [13-15].

Besides having an inhibitory effect on
microflora in the stored pulp, addition of
preservatives (SB & PMS) may adversely
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influence its physico chemical characteristics
and sensory profile [16]. Addition of
preservatives has been known to influence
physico chemical characteristics of mango
pulp as an increase in acidity; TSS (Brix),
reducing sugars and decrease in sucrose
content was observed [17]. Codex Standards
adopted in 2001 and 2006 have defined
maximum levels for the use of these
chemicals in fruit preparations including
pulp, purees and fruit. These are 1000mg/kg
SB as benzoic acid and 500mg/kg PMS as
residual SO2. However, careless use of these
preservatives is not only a great threat to
health and well-being of consumers, but is
also well documented to be a primary cause
for the appearance  of  resistant
microorganisms thus leading to the
occurrence of many emerging food borne
diseases [18,19]. Therefore there is a need to
optimize dosage levels of these preservatives
in apricot pulp. Individual and synergistic
effects of these preservatives on various
quality attributes under local conditions
should also be thoroughly investigated.
Therefore a study was conducted in the
Department of Agriculture and Food
Technology  Karakorum international
university, Gilgit. Apricot is one of the major
fruits in northern areas of Pakistan especially
in Gilgit-Baltistan, which is important
economically, nutritionally and health point
of view. Due to its high moisture content,
apricot pulp is highly perishable in nature and
has shortest shelf life. So, efforts have been
made in the present investigation to improve
the shelf life of apricot pulp by using various
safe preservatives and to optimize their
concentrations as well.

Full Length Research Article

Methods

Procurement of materials

A local apricot variety (Halman) was selected
for the study. Ripened fruits were obtained
from Shigar valley of Gilgit Baltistan, which
were uniform in size, weight and color. The
fruit was washed thoroughly with distilled
water in a pre-heated tray, to remove
unwanted entities like dust, dirt, pesticides
residues and surface microflora. Two
preservatives sodium benzoate (NaCsHsCO3)
(Merck 6290) and potassium metabisulphite
(K2S205) (Merck 106357) were purchased
from dealers of local market.

Pulp extraction, Pasteurization,
packaging and storage

After washing, the apricots were dried and
processed immediately for pulp extraction.
Extraction was done in an electric pulper
where pulp was separated from the stones and
the obtained pulp was pasteurized in a water
bath at a temperature of 820C for 30 minutes.
(At this temperature it is possible to
completely kill spore forming bacteria which
are sensitive to acidity of apricot pulp, with
no changes in physical and chemical
attributes) After pasteurization chemical
preservatives (SB and PMS) as per treatment
combination presented in Table 1 were mixed
with the pulp. The treated pulp samples (250g
each) were then transferred to sterilized glass
bottles and stored under ambient conditions
(30-40°C) in the dark for a period of 60 days
and assessed for microbial attributes at an
interval of 20 days.

Analysis of microbiological parameters of
apricot pulp
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Total microbiological contamination of pulp
samples was performed for total bacterial and
fungal count of stored pulp samples. One
gram sample was acquired from each treated
apricot pulp sample by means of aseptic
techniques, and placed onto Nutrient medium
in autoclaved petri plates. Plates were later
incubated (Memmert 100-Germany) for 24-
48 hours at 37°C. The pulp samples were
analyzed for microbiological quality by
considering the total plate count as evaluation
index as described by Diliello, 1982 [19].
PDA (potato dextrose agar) was used as
media for TFC (Total Fungal Count) and
MHA (Mullar Hinton Agar) was used for
TBC (Total Bacterial Count) of chemically
preserved apricot pulp samples. The
experimentation was repeated three times and
reported data represents mean values
(CFU/qg) of these dimensions.

Statistical analysis:

Data of present study were analyzed
statistically, using analysis of variance [20].
Multiple Range test was applied to assess the
difference between means [22]. Significance
was defined at p<0.05. Values are means of
three experiments (SDxz).

Treatment Sodium Benzoate Potassium Meta
(mg/g) bisulfate (mg/g)
TO =
T1 500 —
T2 500
T3 250 —
T4 250
T5 125 -
T6 --- 125

Table 1. Treatment combinations (mg/g) of various

chemical
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Results

Microbiological analysis of apricot pulp
Total bacterial count (TBC):

The present study was designed to
investigate the effect of preservatives in
prolonging the storage life of apricot pulp and
to find out the optimum concentration
required to effectively control fungal and
bacterial contamination of stored pulp. For
this purpose three different concentrations of
each preservative i.e. 125 mg/g, 250 mg/g
and 500 mg/g were analyzed.

Treatment effect on TBC of Apricot pulp

52475

362.25 355.25 355.25

Figure 1: Treatment effect of SB and PMS on total
bacterial count of Apricot pulp, TO=control, T1=
500ppm SB, T2=500 ppm PMS, T3=250 ppm SB, T4=250
ppm PMS, T5=125 ppm SB, T6=125ppm PMS.

Controlled samples were also analyzed for
comparison. The highest inhibitory effects on
bacterial growth in apricot samples were
observed by PMS at a concentration of
250mg/250g and 125mg/250g. These were
followed by SB at 250mg/250g and
125mg/250g. However, none of the
concentrations of the two preservatives used
completely inhibited the bacterial growth for
period of 60 days of storage. The control
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sample TO (no preservatives added) showed
highest level of contamination in apricot pulp
samples after 60 days, whereas, minimum
growth was observed in the presence of PMS
at various concentrations.

Storage effect on TBC of Apricot pulp

442
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initial 20 40

Figure 2. Storage effect on total bacterial count of
Apricot pulp preserved with SB and PMS at various
concentrations. The values are means of three
experiments (SDX) (x=0.05).

Total fungal count (TFC):

TFC of microbial population is considered as
an index of quality of food production. A
decrease in fungal growth was observed in
the presence of preservatives (PMS and SB).

Treatment effect on TFC of apricot pulp

Figure 3. Treatment Effect of SB and PMS on total fungal
count of stored Apricot pulp, T0O=control, T1= 500ppm
SB, T2=500 ppm PMS, T3=250 ppm SB, T4=250 ppm
PMS, T5=125 ppm SB, T6=125ppm PMS. The values are
means of three experiments (SD1) (a=0.05).
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Storage effect on TFC of Apricot pulp

initial

Figure 4: Storage effect on total fungal count of
Apricot pulp preserved with SB and PMS at various
concentrations. The values are means of three

experiments (SD¥) (=0.05).

The maximum fungal growth was found in
Controlled sample (TO) after 60 days of
storage, whereas a considerable reduction
was observed in chemically preserved
samples. Figure 3 and 4 reveals treatment and
storage effects of PMS and SB on fungal
growth of apricot pulp. From the present
study it can be confirmed that PMS and SB
both at a concentration of 500mg/250g were
most effective in inhibiting fungal growth in
apricot pulp.

Discussion

Chemically preserved apricot samples for
TBC were periodically analyzed and a
progressive decrease in the growth was
observed. Figure 1 and 2 reveals treatment
and storage effects of PMS and SB on the
bacterial growth of apricot pulp. The
decrease in bacterial growth was due to the
presence of PMS which is considered to be
relatively best inhibitor in apricot pulp. These
studies were found to be in accord with
previous studies of Akhter et al., Hashmi et
al., and Hussain et al., on inhibitory effects of
PMS [16, 23, 17]. It is more effective in
controlling growth of microorganisms in
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stored pulp samples. 22 Similar results
regarding microbial quality of apricot pulp
have also been reported by Sakhale et al., and
Hussain et al., [25, 17].

In our study decrease in fungal growth
was observed in the presence of preservatives
(PMS and SB). A previous study on
inhibitory effect of preservatives has already
shown the reduction of fungal growth in jam
samples due to the presence of preservatives
[24]. Awan and Rehman recommended use
of 0.1% sodium benzoate in apricot and apple
jam for fungal growth. Our results are in
complete agreement with Ayub et al., that
showed that samples added with 20% sucrose
and potassium metabisulphite had overall
best results in controlling the microbial
population [28]. Brenndor et al., have also
reported that addition of sulpher dioxide
reduces the microbial population in fruit
products [24].

This study reveals the inhibitory effects
of Sodium Benzoate (SB) and potassium
metabisulphite (PMS) on microbial growth in
the apricot pulp stored under ambient
temperature. These preservatives may retain
quality attributes especially protein and
ascorbic acid contents without any spoilage.
Addition of the two preservatives
significantly helped in controlling microbial
and fungal growth of apricot pulp. The Effect
of these chemical preservatives on TBC and
TFC of stored apricot pulp, as shown by the
present research, may facilitate the
development of a safer and feasible storage
of apricot pulp at industrial level. We found
potassium metabisulphite (PMS) to be more
effective  in  controlling growth of
microorganisms in apricot pulp during
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storage. Both SB and PMS at different
concentrations inhibit microbial and fungal
growth in apricot pulp and prolong the
storage life up to two months without any
spoilage. The added preservatives may be
also helpful to retain physical, chemical and
organoleptic attributes of other value added
products of apricot pulp like wine, jams, and
squashes etc.
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