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ABSTRACT
The aim of this study was to investigate the effect of black plum peel puree
(40-60%) and pectin (0%, 0.25%, and 0.5%) concentrations on the chemical
compositions, sensory attributes, rheological properties, antioxidant activity,
and total phenolic compounds of black plum peel sharbat. Increasing the
pectin concentration decreased the acidity. The results of sensory properties
showed that increasing the pectin concentration reduced color, consistency,
water-solubility, and sweetness. The increase of black plum puree led to a rise
in aroma score and decreased water-solubility. The sample with 50% black
plum peel puree without pectin had the highest acceptability. Black plum
peel sharbat behaved as a pseudo-plastic fluid. The power-law model was
found to be the most appropriate to fit the flow curves of black plum peel
sharbat. Increasing the pectin level increased the consistency coefficient.
Flow behavior index, consistency coefficient, and apparent viscosity of
black plum peel sharbat were in the range of 0.41–0.72, 1.16–41.78 (Pa.sn)
and 11.09–72.78 (Pa.s), respectively. Antioxidant activity and phenolic com-
pounds of black plum peel sharbat increased with increasing the puree
concentration. PLS analysis showed that the results of sensory and rheologi-
cal properties were in agreement with each other.
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Introduction

Plum (Prunus subg. Prunus) belongs to the family Rosaceae and is one of the important fruits of
temperate regions. There are more than 2000 varieties of plums, among which relatively few are of
commercial importance.[1]It contains a variety of minerals including iron, calcium, phosphorus,
magnesium, manganese, fluorine, sulfur, potassium, and sugar as well as vitamins A, B1, B2, C, PP.

[2]

Also because of phenolic acids, anthocyanins, carotenoids, and pectin can be used as a useful
material in the human diet. The results of studies have shown that the presence of polyphenols
and antioxidant compounds in plums and stone fruits can prevent diabetes, hypertension, and
cardiovascular diseases.[3,4] According to literature data, depending on the variety, environmental
conditions and applied analytical methods, contents of phenolic acids in plums fall within a wide
range of values[5-.8] According to the FAO report, in 2017 the amount of plum production in the
world exceeded 18.5 million tons. China, Romania, and the United States are the largest producers of
this product in the world. Iran is the world’s fifth largest producer of plums with 298,893 tons .[9]
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Neyshabur city is the largest producer of plum in Iran with around 50,000 tons in 2019. About 20%
of this product being marketed fresh and 80% are used to dry. Generally, out of every 5 kg of plums,
1 kg of plum peel is produced. Therefore, about 10,000 tons of plum peel are produced annually in
Neyshabur.[10] During the plum drying process, a considerable amount of plum peel remains that
accumulate in the gardens and villages. Moisture content, bulk of this material, and its spoilage can
pollute the environment and impose environmental cleanup costs. In cases where they are used as
animal feed, they cause diseases, especially fungal contamination in the environment. There is no
indication of any use for this valuable material, so far, although it contains valuable compounds
including vitamins, minerals, anthocyanins, and phenolic compounds (similar to the black plum)
and it can be used to produce high-value products.

Sharbat (syrup) is a popular drink in Iran and prepared from mixing fruits puree, sweeteners (usually
sugar), acids (mostly citric acid), and other additives like gums (usually pectin) and aromatic substance to
achieve the desired concentration and usually served chilled. In addition to fruits and juices (such as orange,
cherry, pineapple, apple, mango, lemon, etc.), plants and flowers are also converted to sharbat by boiling with
a sweetener. Occasionally, the plant seeds are added to the sharbat, such as flixweed and balangu, which is
served at religious ceremonies.[11] Some of these sharbats also have medicinal properties, such as pussy
willow, menthe, echium, and ipomoea sharbat.[12] Nowadays in industrial factories, sharbats are made from
fruit concentrates, and after pasteurization, they are filled in glass and plastic containers. Sharbat can be
served in concentrated form and eatenwith a spoon or dilutedwithwater to create the drink. Usually, grade 2
or 3 fruits are used to produce sharbat. Although plum is one of the most important agricultural products in
Iran and is widely used by people, but plum sharbat produced in limited quantities. In addition, since plum
peel has nutritional properties of plum and it has more attractive than color, it can also be used for sharbat
production. Black plum peel sharbat is a new product. Innovative aspects and unique features of this product
include the use of plum by-products and reduced environmental pollution, low cost and high profitability, to
produce natural products without any artificial additives and production a special product as Iran souvenirs.

There are a limited number of researches about the different properties of syrups[13–22] and some
of them are about date syrups that are different from other syrups, due to no use of sweeteners and
gums in the formulation. So far, no studies have been published on the production of sharbat from
by-products of black plum processing. Therefore, the purpose of this study was to use black plum
peel for sharbat production and to study its physico-chemical and sensory properties. For this
purpose, the effect of sharbat formulation with regard to the pectin and puree of black plum peel
concentrations on chemical properties (acidity, pH, brix, and moisture content), sensory attributes
(color, flavor, consisnency, aroma, water-solubility, sweetness, and total acceptance), rheological
properties (consistency coefficient, flow behavior index, and apparent viscosity based on appropriate
rheological models), antioxidant activity, and phenolic compounds of black plum peel sharbat would
be studied to obtain complete characterizations of black plum peel sharbat properties.

Materials and methods

Raw materials

Raw materials included frozen black plum peel, pectin, glucose syrup, sugar, and citric acid. Plum
peel was obtained from Kharve village, Neyshabur, Iran, pectin (Green Ribbon, Citrus, 57-62%
degree esterification, NATUREX, Switzerland), citric acid (Jovein, Sabzevar, Iran) glucose syrup, and
sugar from Neyshabour supermarkets, Khorasan Razavi, Iran.

Sample preparation

After washing and removing impurities, the plum peel was crushed in an industrial crusher and was
kept in the freezer until experiments. To produce sharbat, the crushed peel mixed with water and
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passed through the filter to obtain a smooth and uniform composition. The obtained solution was
named plum puree. Brix and pH of black plum puree were 24 and 3.79, respectively. Egbekun et al.
(1996)[23] reported the brix and pH of black plum (Vitex doniana) pulp 5.2 and 4.38, respectively.
For the production of sharbat, water was added to the black plum peel puree at a ratio of three times
the weight and was heated with glucose syrup and sugar to reach brix 60. Subsequently, pectin and
citric acid were added and the heating process was carried out until reaching 70% brix and pH <3.2.
After cooking, the samples were cold and filled in glass containers and kept at room temperature
(22°C ± 2) for 24 h to complete the gelation process. The obtained samples were used for tests.
Figure 1 shows images of black plum, dried plum, and black plum peel sharbat. The constituent
components of the black plum peel sharbat formulas were plum puree-sugar (40–60, 50–50 and 60-
40%), 20% glucose syrup, 0.7% citric acid, and pectin at three levels (0%, 0.25%, and 0.5%).
According to the Iranian standard, chemical parameters for various sharbats are different. Since
there is no standard for plum sharbat and black plum peel sharbat is similar to sour cherry, the
parameters considered for black plum peel sharbat were based on the standard of sour cherry
sharbat. According to Iranian standard (number 1812, sour cherry sharbat[24]), brix, pH, and acidity
should be at least 63%, 3.6%, and 0.6% respectively.

Chemical analysis

Chemical compositions of the black plum peel sharbat samples were analyzed as hydrogen
potential (pH), total soluble solids (brix), total acidity (TA), and moisture content (by the oven
method at 70°C). To determine the acidity, diluted samples were titrated with 0.1 N sodium
hydroxide solution and the results were given as a percentage of citric acid. Soluble solid (brix) was
measured using a refractometer (RHBO_80, Link, Fuzhou, China). The hydrogen potential was
controlled by a pH meter (Sartorius PB_11, Göttingen, Germany) and moisture content by an oven
(Fan-Azma-Gostar, Iran). Measurements were performed at 20°C. Chemical experiments were
performed at 2 replications.

Figure 1. Black plum, dried plum, and black plum peel sharbat.
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Sensory properties

Black plum peel sharbat was examined organoleptically by 13 trained panelists (6 men and 7
women, 20–40 years old) from students and staff of Neyshabur University of Medical Sciences.
Initially, the sensory characteristics of plum peel sharbat were explained to the panelists. As regards,
the panelists were familiar with plum sharbat, so, they knew the sensory properties of the black plum
peel sharbat, very well. Triangle test was used to identify sensory differences between the samples.
Evaluations were performed at room temperature (22 ± 2°C) and under white fluorescent light. The
9-point hedonic score (1 = Dislike extremely, 9 = like extremely) was used to assess the sensory
attributes of black plum peel sharbat. Throughout panel sessions, panelists were instructed to rinse
their mouths with water before testing each sample. Therefore, 7 black plum peel sharbat factors
including color, flavor, consistency, aroma, water-solubility, sweetness, and total acceptance were
evaluated.

Rheological measurements

Rheological properties of black plum peel sharbat were measured by a Bohlin Visco 88 viscometer
(Bohlin Instrument, Cirencester, UK.), equipped with a bob and cup geometry (bob length: 60 mm;
bob diameter: 14 mm; gap width: 1 mm) and a heating circulator (model F12-MC, Julabo
Labortechnik, Seelbach, Germany). The software Bohlin v06.32 was used to generate shear stress–
shear rate data. The flow curves of black plum peel sharbat were measured at 25 ± 0.5°C by
enhancing the shear rate from 20 to 300/s over a time lapse of 400 s. The apparent viscosity of
black plum peel sharbat was determined at a shear rate of 40/s.

Modeling time-independent behavior: In the flow curve measurements, the shear stress (σ) as
a function of shear rate (γ) was measured for time-independent behaviors. Then, the apparent
viscosity (η) at a given shear rate could be calculated using the following equation[25,26]:

σ ¼ ηa _γ (1)

The time-independent flow curves of black plum peel sharbat samples were described by power-law
(or Ostwald-Waele), Herschel–Bulkley, Casson, Bingham, and Sisko models.[25]

Antioxidant activity and phenolic compounds

Extraction of antioxidant compounds was done according to the method of Moo-Huchin et al.
(2015)[27] .Five grams of the sharbat samples were weighed and stirred with 20 ml methanol/water
solvent mixture (50:50) for 1 h at room temperature. Samples were centrifuged at 3500 rpm for 15
min and the supernatant was collected. Next, 20 ml of acetone/water solvent mixture (70:30) was
added to the remaining sediments and extracted for 60 min by the above method and finally
centrifuged. The methanol and acetone extracts were filtered with Whitman filter paper; the
remaining solutions were mixed. The obtained extract was used to determine total phenolic
compounds and antioxidant activity. Total phenolic compounds were determined using the Folin–
Ciocalteu method reported by Spanos and Wrolstad (1990).[28] One hundred microliters of each
extract was mixed with 5 ml of distilled water. Five hundred microliters of Folic Acid Reagent and
1.5 ml of 20% sodium carbonate were added to it and finally made up to 10 ml with distilled water.
The mixture was incubated for 2 h at room temperature and their absorbance was measured at
765 nm using UV/Vis spectrophotometer (Jenway 7315 model, UK.). The results were expressed
based on different concentrations (10–100 ppm) of gallic acid using the calibration curve.
Antioxidant activity was determined using 2,2-diPhenyl-1-Picrylhydrazyl (DPPH) method. Six
different concentrations of each sharbat extract were made. One ml of DPPH ethanol solution
(0.3 mmol/L) was added to 2.5 ml of sample solutions of varying concentrations and stirred at room
temperature for 30 min. Then, the absorbance of the samples was read against appropriate blanks
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containing 1 ml of DPPH reagent and 2.5 ml of methanol at 517 nm at UV/Vis spectrophotometer.
Antioxidant activity and phenolic compounds were measured at 2 replications.

Statistical analysis

A completely randomized factorial design was used to evaluate the results where analysis of variance
(ANOVA) was carried out to compare the mean values. All significant differences were reported at
P ≤ 0.05 level. Tukey test was employed to determine the difference among the formulations. Partial
Least Square (PLS) method was applied to explore relationships between sensory properties, rheo-
logical characteristics, and antioxidant activity of black plum peel sharbat. Minitab statistical soft-
ware (Version 16, USA, 2010) was used for all statistical analyses in the present research. GraphPad
Prism (Version 6.07, USA, 2015) was also utilized to plot the curves.

Results and discussion

Chemical properties

Brix and pH: Because the brix of the samples was controlled by the device within a certain range, no
statistical analysis was performed on them. Statistical analysis showed that increasing the percentage of
pectin and puree concentrations had no significant effect on the pH of samples (P > .05) (Figure 2a-b).
The results of this study showed that the brix and pH of samples were in the range of 72.75–74.50 and
2.86–3.02, respectively. Egbekun et al. (1996)[23] reported the pH and brix of black plum (Vitex doniana)
syrup to be 2.9 and 67% respectively, which are consistent with the results of this study and the Iranian
standard (number 1812, sour cherry sharbat[24]).

Acidity: Statistical analysis showed that increasing the percentage of pectin and black plum peel
puree had a significant effect on black plum peel sharbat acidity (P < .05). The acidity decreased with
increasing pectin content (Figure 2a-b). As the percentage of pectin increases, a larger and tighter gel
network is formed and holds the acid inside. Therefore, the amount of acid in the aqueous medium
decreased. So, the amount of NaOH needed to neutralize the acid reduced and acidity was decreased.
As shown in Figure 2b, acidity increased with increasing of plum peel puree. This can be due to
acidic property and low pH of black plum peel puree (pH = 3.79). The results showed that the acidity
of the sharbat samples was in the range of 4.05–6.11%. Egbekun et al. (1996)[23] reported the acidity
of black plum syrup (Vitex doniana) 1.2%. This value is different from the results of this study. They
produced black plum syrup as an alternative to sweeteners, while the aim of this study was to
produce a new drink with a sour taste.

Moisture content: Increasing the percentage of pectin and black plum peel puree had no sig-
nificant effect on the moisture content of the samples (P > .05) (Figure 2a-b). The moisture content
of the samples ranged from 45.84% to 48.94%. Egbekun et al. (1996)[23] reported moisture content of
black plum syrup 20% that is different from the result of this study. This may be due to the use of
plum syrup as a sugar substitute, which may require less moisture. Kunyanga et al. (2009)[29]

reported chemical properties of cactus fruit syrup including pH, acidity, and total solids 3.2, 1%
and 7.5%, respectively.

Sensory properties

Color: Analysis of variance showed that the increase in pectin percentage had a significant effect on black
plum peel sharbat color (P < .05), while the effect of black plum peel puree on the color score of samples
was not significant (P > .05) (Figure 3a-b). As can be seen in Figure 3a, increasing the amount of pectin
decreased the color score of the samples. It seems to be due to a decrease in the transparency and
darkening of the sharbat color due to the increased pectin and the formation of the jelly network.
According to the panelists, the color score of the samples ranged from 4.57 to 7.93. The results showed
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that the sample containing 0.25% pectin and 50% black plum peel puree had the lowest score and the
sample containing 50% black plum peel puree and without pectin had the highest score.

Flavor: The results showed that increasing the percentage of pectin and puree did not have
a significant effect on the flavor score of black plum peel sharbat (P > .05) (Figure 3a-b). The sample
containing 0.5% pectin and 40% black plum peel puree had the lowest score (6.06) and the sample
containing 50% black plum peel puree without pectin had the highest score (8.50).

Consistency: Increasing percentage of black plum peel puree did not show a significant effect on
black plum peel sharbat consistency (P > .05), although, the effect of pectin concentration was
significant on consistency score (P < .05) (Figure 3a-b). As shown in Figure 3a, increasing the
concentration of pectin decreased the consistency score. It seems that panelists liked diluted samples.
The consistency score was in the range of 3.92 to 7.92. The results showed that a sample containing
50% black plum peel puree and 0.5% pectin had the lowest consistency score and sample with 50%
black plum peel puree without pectin had the highest consistency score.

Aroma: Analysis of variance showed that increasing pectin percentage had no significant effect on
aroma score (P > .05) (Figure 3a), though, an increasing percentage of puree showed a significant effect
on aroma score of black plum peel sharbat (P < .05). Figure 3b shows that as the percentage of black
plum peel puree increases, the aroma of the sharbat significantly increases. Black plum peel puree had
a very strong aroma that was well breathable in the samples. As the amount of black plum peel puree

Figure 2. Effect of pectin (a) and puree (b) concentrations on chemical properties of black plum peel sharbat.
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increased, the aroma significantly changed. The results showed that the sample containing 40% black
plum peel puree and 0.25% pectin had the lowest aroma score (3.33) and the sample with 50% black
plum peel puree without pectin had the highest aroma score (7.67). Generally, panelists were less
interested in samples with 40% and 60% black plum puree. According to panelist ideas, the aroma of
samples with 40% black plum puree was very low and it was very much for samples with 60% puree.

Water-solubility: Increasing the percentage of black plum peel puree and pectin showed a significant
effect on water-solubility of black plum peel sharbat (P < 0/05). As shown in Figure 3a-b, water-solubility
decreased with increasing percentages of black plum peel puree and pectin. Increasing the amount of
pectin and black plum peel puree (due to its fibrous structure) causes the samples to more viscose and
reduce their water-solubility. The solubility score of the samples ranged from 2.79 to 7.42. The results
showed that samples containing 50% black plum peel puree and 0.25% pectin had the least solubility and
samples with 50% black plum peel puree without pectin had the highest water-solubility. Kuyanga et al.
(2009)[29] reported that the presence of 0.05% guar can improve the physical stability of cactus fruit
syrup.

Sweetness: Analysis of variance showed that increasing the percentage of pectin had a significant
effect on the sweetness of black plum peel sharbat (P < .05), whereas the effect of black plum peel
puree on the quality and sweetness of samples was not significant (P > .05) (Figure 3a-b). As shown

Figure 3. Effect of pectin (a) and puree (b) concentrations on sensory properties of black plum peel sharbat.
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in Figure 3a, the sweetness of the sample decreased with increasing pectin content. It can be said that
with increasing pectin content more sugar is trapped in the jelly network and its sweetness in the
mouth decreases. The sweetness score of the samples ranged from 3.79 to 8.08. According to the
results, the sample containing 50% black plum peel puree and 0.25% pectin had the least sweetness
and the sample with 50% black plum peel puree without pectin had the highest sweetness.

Total acceptance: Analysis of variance showed that increasing the percentage of pectin and black
plum peel did not have a significant effect on the total acceptance of black plum peel sharbat
(P > .05). From the panelist’s point of view, all samples of black plum peel sharbat were acceptable.
The total acceptance score ranged from 6.71 to 8.17. The results showed that the sample containing
50% black plum peel puree and 0.25% pectin had the lowest acceptance and the sample with 50%
black plum peel puree without pectin had the highest acceptance. Egbekun et al. (1996)[23] investi-
gated the sensory properties of black plum syrup and compared it with honey. There was no
significant difference in flavor score and total acceptance of the samples. According to the results
of their study, black plum syrup was acceptable and could substitute for other syrups as a nutritive
sweetener.

Rheological properties

Figure 4 illustrates the flow curves of black plum peel sharbat at different levels of pectin and puree.
According to the results, the shear stress – shear rate relation was nonlinear, indicating that all sharbat
samples behaved as non-Newtonian fluid, pseudoplastic type. Table 1 shows the results of time-
independent rheological behavior modeling based on Power Law, Herschel‒Bulkley, Casson, and
Bingham models. As can be seen, Herschel–Bulkley and Power-Law models had the ability to fit the
rheological parameters of black plum peel sharbat. It is also observed that the Herschel-Bulkley model in
some samples was not suitable because the yield stress was negative. Therefore, the Power-Law model
was considered as an appropriate model to investigate the time-independent rheological properties of
black plum peel sharbat. The R2 and RMSE values for the samples of sharbat were in the range of
0.9049–0.9999 and 0.94–37.32, respectively. Analysis of variance showed that increasing pectin and black
plum puree concentrations and their interaction had a significant effect on rheological parameters
(P < .05). However, the increase of the black plum puree level did not show a special trend on rheological
parameters (Table 1). Increasing black plum puree from 40% to 50% decreased flow behavior index and
apparent viscosity and increased consistency coefficient, while increasing from 50% to 60% increased
flow behavior index and apparent viscosity and decreased consistency coefficient. Increasing the

Figure 4. Flow curves of black plum peel sharbat at different levels of pectin and puree.
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percentage of pectin increased the consistency coefficient. Flow behavior index, consistency coefficient,
and apparent viscosity of black plum peel sharbat were in the range of 0.41–0.72, 1.16–41.78 (Pa.sn) and
11.09–72.78 (Pa.s), respectively. Maceiras et al. (2007)[16] investigated the rheological properties of
cooked plum puree at different temperatures. According to the researchers, the Power-Law and
Herschel–Bulkley models were able to describe the flow behavior of cooked plum puree. Flow behavior
index and consistency coefficient of cooked plum puree based on Power-Law model were in the range of
0.26–0.30 and 5.08–9.33 Pa.sn, respectively, that are less than the results of this study. Egbekun et al.
(1996)[23] reported the viscosity of black plum (Vitex doniana) syrup at 30°C, 2.10 (Pa.s).

Antioxidant activity and phenolic compounds

The results of ANOVA showed that increasing the percentage of pectin and black plum puree had
a significant effect on the antioxidant activity and phenolic compounds of black plum peel sharbat
(P < .05). Figure 5a-b shows the effect of pectin and puree concentrations on the antioxidant activity and
phenolic compounds of black plum peel sharbat. As can be seen, the increase in the percentage of black
plum peel puree increased antioxidant activity and phenolic compounds. It is also observed with
increasing pectin percentage, total phenolic compounds increased, but the amount of antioxidant
activity did not show any specific trend. Antioxidant activity and total phenolic compound of black
plum peel sharbat ranged from 3.80% to 33.47% and 0.28–1.03 mg GAE 100/g FW, respectively.
Belkheir et al., (2013)[30] in the study of Tunisian Wild Crataegus azarolus (Yellow Azarole) and
Crataegus monogyna (Red Azarole) syrup reported that low levels of phenolic compounds to antiox-
idant activity could be due to the presence of Hydroxymethylfurfural. This result may also be applied to
black plum peel sharbat. Aamer (2016)[13] reported antioxidant activity and phenolic compounds of
doum fruit syrup in the range of 26.55–31.86% and 19.03–23.47 mg/100 g, respectively.

Correlation between sensory attributes, rheological parameters, and antioxidant activity of
black plum peel sharbat

Figure 6 shows the correlation between sensory attributes, antioxidant activity, and rheological
properties of black plum peel sharbat. It can be seen, aroma, flavor, color, sweetness, and water-
solubility were positively related to total acceptance. Moreover, total acceptance showed a negative
correlation with consistency, viscosity, consistency coefficient (K), flow behavior index (n), and

Table 1. Statistical parameters of the rheological models determined for flow curves of black plum peel sharbat.

0.5 0.5 0.5 0.25 0.25 0.25 0 0 0 Pectin (%)

60 50 40 60 50 40 60 50 40 Puree (%)

1.16e 41.78a 3.724e 9.64 c 24.53b 9.51 c 2.52e 6.01d 9.64 c k Power-law
0.63ab 0.41 c 0.71a 0.72a 0.52bc 0.68a 0.63ab 0.46 c 0.46bc n
0.9981 0.9719 0.9969 0.9993 0.9992 0.9496 0.9973 0.9792 0.9433 R2

0.41 15.31 2.08 4.01 2.65 26.72 1.02 2.64 6.71 RMSE
11.09 c 20.96 c 34.90bc 72.78a 35.95bc 56.83ab 18.29 c 12.45 c 15.47 c µ
−1.35 74.49 2.99 15.29 49.15 −205.6 −11.15 10.76 37.73 τ0 Herschel – Bulkley
1.45 13.07 3.12 7.21 12.6 89.39 5.06 2.46 0.48 k
0.59 0.59 0.74 0.76 0.6243 0.35 0.53 0.60 0.94 n
0.9984 0.9754 0.9969 0.9996 0.9999 0.9753 0.9979 0.9811 0.9727 R2

0.38 14.22 2.05 3.00 0.94 19.65 0.89 2.50 4.59 RMSE
3.18 87.23 6.15 20.04 70.02 18.99 7.60 13.79 22.31 k0 Casson
0.27 0.69 0.73 1.15 0.81 1.02 0.40 0.328 0.40 k
0.9905 0.9747 0.9961 0.9987 0.9987 0.9275 0.9930 0.9792 0.9660 R2

0.92 14.36 2.32 5.38 3.40 32.14 1.62 2.61 5.13 RMSE
7.95 143.4 19.63 63.85 143.7 53.28 20.13 24.79 39.7 τ0 Bingham
0.12 1.10 0.74 1.82 1.22 1.48 0.25 0.22 0.34 k
0.9711 0.9568 0.9911 0.9932 0.9912 0.9049 0.9856 0.9640 0.9723 R2

1.62 18.67 3.49 12.23 8.9195 37.32 2.33 3.43 4.62 RMSE
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Figure 5. Effect of pectin and puree concentrations on antioxidant activity and phenolic compounds of black plum peel sharbat.

Figure 6. Correlation between sensory attributes, rheological properties, and antioxidant activity of black plum peel sharbat.
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antioxidant activity. These results are consistent with the results of sensory properties. Viscosity had
a positive correlation with antioxidant activity, K, and flow behavior index.

Conclusion

The present study has shown that high potential exists for the use of black plum peel as a local
source of raw materials for making sharbat than allowing it to waste as a nutritional material. The
sensory properties indicated that the sample with 50% black plum peel puree and without pectin had
the highest acceptability. It seems to be due to the attractive color, suitable water solubility, and
flavor and moderate aroma at this formulation. Physicochemical and sensory evaluations suggest
that the sharbat is of high value and is generally acceptable. Production of black plum peel sharbat in
addition to producing a new product makes optimum use of plum processing by-products, which
can play an important role in reducing environmental pollution.
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