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Abstract

With the present study was focused on the potential of pumpkin peel as a source of pectin, it was aim to
determine a pratical follow-up to the extraction of pectin from pumpkin peels Extraction (Cucurbita spp.) using
soxhlet with two different acids. Moreover to investigate the influence of time on pectin yield and to characterize the
output, determinations were performed of methoxyl content, acetyl content, equivalent weight and degree of
esterification in a laboratory, on a small scale. The result showed higher average yield of pectin obtained by using
soxhlet acid extraction (7.72% for nitric acid and 6.80% for citric acid), while the lower yield were obtained with acid
extraction without using soxhlet (6.24% for nitric acid and 5.36% for citric acid). Equivalent weight and acetyl contain
of extracted pectin with both nitric and citric acids were (1250 g/mol and 0.43) respectively, while methoxyl content
was (6.20% and 7.23 %), the degree of esterification was (66.53% and 66.57%) for nitric and citric acid respectively.

The results showed that pumpkin peels are a promising commercial source of pectin.
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Introduction

Pumpkin (Cucurbita maxima) belongs to the family Cucurbitaceae,
is an excellent resource of carotenoids, precursors of vitamin A, and
has been regarded as a functional food [1,2]. It is also a low cost source
of pectin [3]. Pumpkin peels, which are produced during processing
and discarded as agricultural by-products, are rich in pectin.
Accordingly, information about the yield, structure and properties of
pectin from pumpkin peels could be of importance from both
industrial and scientific points of view. Pectic substances in fruits were
discovered by the French chemist Louis Nicolas Vauquelin in tamarind
fruit. The term “pectin” was introduced by Henri Braconnot due to the
gelling properties of these substances [4,5]. Pectins are structural
polysaccharides present within all dicotyledonous plant cell walls. The
primary structural feature of pectin is a linear 1,4-a linked D-
Galacturonic acid chain with varying degrees of methylation, which
are responsible for different physiological processes [6]. In the cell
walls they serve as one of the main agents cementing the cellulose
fibrils and may be linked covalently to other polymers. Intracellular
pectins provide the channels for passage of nutrients and water [7].
The main raw materials used to produce commercial pectin are apple
pomace and citrus peel [6] sugar beet and sunflower heads [7]. Several
studies on the extraction methods of pumpkin pectin have been
performed using different extraction methods, such as an acidic
extraction method and enzymatic extraction method [8,9].
Commercial pectins are extracted at low pH and high temperature.
Pectins are widely used as food additives (E440) with gelling and
stabilizing properties in jams, jellies, marmalades, milks and
confectionery products [10]. The study is aimed to determine the
proximate composition of pumpkin peels (moisture, crude protein,
ash, fat, crude fiber and carbohydrate), to examine the influence of

soxhlet method extraction with different acids (nitric and citric acids)
on pectin obtained and to characterize the obtained pectin.

Materials and Methodology

Materials

Mature pumpkin was purchased from local market, Khartoum
North; the peel was separated from the flesh, dried, and the rind was
ground to uniform size using a food processor at high speed.

Methods

The proximate analysis of pumpkin peels (Moisture, Ash, Protein,
Fats, Fiber content and Carbohydrate content) were performed
according to the methods described by [11].

The soxhlet acid extraction of pectin was carried out using the
method of [12], the acid extraction was carried out as suggested by
[13]. Moisture and ash content were determined depending on the
method of [12].

Equivalent weight and Methoxyl Content, Acetyl content and the
Degree of esterification (DE) were determined according to the
methods of [14].

Statistical analysis

All statistical analyses were performed using SAS version 9.1 (SAS
Institute Inc., Cary, NC, USA). Analysis of variance (ANOVA) was
performed using the general linear models (GLM) procedure to
determine significant differences among the samples. Means were
compared by using Fishers least significant difference (LSD)
procedure. Significance was defined at the 5% level.
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Results and Discussion
The proximate analysis of pumpkin peels:

The result of the proximate analysis of pumpkin peels were showed
in Table 1 expressed on a dry basis.

The moisture, ash, protein, fiber, fat and carbohydrates were 20.1,
7.1,and 3.2, 10.15, 2.3 and 57.15% respectively.

Parameter Content (%)
Moisture 20.1

Ash 71

Protein 3.2

Fiber 10. 2

Fats 23
Carbohydrate 57.2

Table 1: Proximate analysis of pumpkin peels on dray basis.

Figure 1: Effect of time of extraction on the yield of pumpkin peels

The results in Figure 1 revealed that the yields of pectin using
soxhlet acid extraction method were 7.72% and 6.80% for nitric and
citric acid, respectively, while acid extraction without using soxhlet
showed lower value (6.24%) for nitric and (5.36%) for citric acid
respectively. The results were also supported by other researcher who
concluded the amount of pectin extracted from pumpkin peel
253-0.233 % obtained using Alcohol insoluble by Hamed [15].

The effects of extraction time on pectin yield were shown in Figure
2. There was increasing on pectin yield from 30 to 60 min in pectin
extraction times.

m Soxhlet acid extraction

B Acid extraction
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Figure 2: Effect of extraction methods on pumpkin peels pectin
yield (%).

The moisture content of pectin from pumpkin peels was 5.54%
using nitric and 5.42% using citric acids as shown in Table 2.
Significantly different from each other at p < 0.05; It was 7.88-8.96% in
grapefruit peels pectin [14]. 5.03-5.04 % as in mango pulp pectin as
reported by [16].

3.17 for pectin obtained from pumpkin peel's using nitric acid and
2.96% using citric acids as Table 2, lemonorange and apple
1.65%-1.56 , 0.49-0.81% and 0.49-8.05%, respectively [15,16].

pectin.

Parameter Pectin extracted by nitric acid (%) Pectin extracted by citric acid (%) Level of significance (P-value)(%)
Moisture content 5.45 (x 0.01) 5.42 (+ 0.01) 0.0"

Ash content 3.17 (+ 0.006) 2.96 (+ 0.006) 0.0011"

Acetyl 0.43 (+ 0.01) 0.43 (+ 0.03) 1.0ns

Methoxyle 6.2 (+ 0.10) 7.23 (+ 0.89) 0.2102"s

Equivalent weight 1250 (+ 0.0) 1250 (+ 0.0) 1.0ns

Degree of esterification | 66.53 (+ 0.058) 66.57 (+ 0.058) 0.6667"-

Values are mean * SD; n.s: Not Significant; *= significant (P < 0.05); **= highly significant (P < 0.01)

Table 2: Characterization of pumpkin peel pectin.

1250 g/molas (Table 2), cocoa husk pectin it was 510.68-645.19
g/mol Ramli [17] and lower than the range of 1389-2003,

833.33-1666.30 and 263,000-303,000 g/mol for mango pulp, apple
pomace and ambarella peels [16,18].
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The methoxyl contents of pumpkin peel pectin were 6.20% using
nitric acid and 7.23% using citric acids, as shown in Table 2. No
significant differences at p < 0.05 were observed between the two
samples. This was lower than lemon pomace, which was 10.25%,
pomelo peel 8.57%, Lime 9.92% and passion 8.81-9.61% [19,20], but it
was similar in mango peels pectin 7.33%, banana peels pectin 7.03%
[20]. Methoxyl content is an important factor in controlling the setting
time of pectin and the ability of the pectin to form gels [16].

The acetyl content of pumpkin peel pectin was 0.43 for both nitric
and citric acids. The results were confirmed by other researchers who
found 0.46-1.63% in grapefruit peel pectin whereas it was higher than
0.117% to 0.314%, recorded in mango pulp pectin [15,21]. The acetyl
contain of pectin has the important role on the jelly formatting ability
[21].

The degree of esterification of pectin pumpkin peel's was showed in
table 2, 66.53% for nitric acid and 66.57% with citric acids. These
results are similar to the values 66.9% reported for mango peel pectin
but higher than 51.01-51.24% obtained for grapefruit peel pectin
[15,22,23]. They are lower than the values 73.9, 87.0 and 79.51%
reported for pumpkin pectin, mango pulp pectin and lemon pomace
pectin respectively [21,22,24].
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