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ABSTRACT: The current study was intended to evaluate the chemical composition,
functional properties, and physical properties of some cucurbits seed. Chemical composition,
functional properties of sweet melon (Cucumis melo var. reticulatus), sweet melon
(Cucumis melo var. aegyptiacus) watermelon (Citrullus lanatus), citron melon (Citrullus
lanatus var. Colocynthoides). Pumpkin (Cucurbita maxima), and summer squash (Cucurbita
pepo), were studied as well as the characteristics of their seed oils. The seeds are rich in
protein, crude fat, and crude fiber. The seeds contained high amounts of K, Mg, Na, Fe, and
Mn. Water and fat absorption capacities, emulsification properties, and foam stability were fairly
good in all seeds. Data obtained for the oils’ characteristics agree well with those of other edible
vegetable oils. The obtained results revealed that the seeds presented an alternative source of
vegetable oil. Seeds could be added to food systems such as bakery products.

Keywords: Cucurbitaceae seeds, chemical composition, functional properties, oil,
and fatty acids

INTRODUCTION
Cucurbitaceae family (gourd family) encompasses several edible plants

belonging to the genera Cucurbita, Citrullus, Cucumis, Momordica, Benincasa,
and Luffa, (Kaushik et al., 2015). These fruits and vegetables include pumpkin,
winter melon, squash, zucchini, watermelon, cucumber, bitter melon, ribbed
gourd, luffa, etc. Most of the plants have been cultivated for human
consumption for ages. The young stems, leaves, flowers of some plants in this
family, and most fruits (pepo) are culinary articles. The fleshy fruits are used for
salad (cucumber, watermelon), stir-fry (squash, zucchini, bitter melon), curry
(pumpkin), pie (pumpkin), and pasta (zucchini) among a myriad of other uses
(Gong et al., 2012). Many Cucurbitaceae produce seeds that were rich in olil
and protein. Although none of these oils has been utilized on an industrial scale,
many are used as cooking oil in some countries in Africa and the Middle East
(Sawaya et al., 1983). Pumpkin and melon seeds contain 23-55% oil and 23-
35% protein. The fruits of these plants constitute an important source of human
and animal feed and simultaneously contain significant amounts of seeds.
Melon seeds are utilized for oil production, especially in Nigeria (Girgis and
Said, 1968) The processing of fruits and vegetables can result in large
guantities of waste materials and by-products such as peels and seeds. These
by-product materials may cause a serious environmental problem (da Silva and
Jorge, 2014).
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Due to the increasing consumers’ request for plant oils, finding novel raw
materials is shape one of the key factors for improving the oil industry and
profitability. Introducing new seed oil to the consumer, with high nutritional
values and health-promoting advantages would be considered as one of the
important defies for both the oil industry and food technology. Various studies
have been lately focused on studying the properties of many vegetable and fruit
seed oils as a novel source of edible oil as well as explaining their appealing
nutritional values. These seeds are considered as a by-product or waste such
as Watermelon seeds, pumpkin seeds, and gurum seeds (Karrar et al., 2020).
In recent years, fruit seeds have received growing interest due to the nutritional
and medicinal properties of their bioactive components. Hence, fruit seeds can
be used for the extraction of plant oils, which contain a great number of valuable
bioactive components and natural antioxidants (Rezig et al., 2019).

Melon (Cucumis melo L.) belongs to the Cucurbitaceae family which
is a medium-sized plant family found in warm regions of the world. Melon
presents a high potential for consumption due to the exceptional taste of the
flesh. During the processing of melon fruit for juice or concentrate, large
guantities of by-products are generated. Much of these materials are composed
of melon seeds which are generally discarded. The amount of melon seeds
recovered from the fruit processing industry has been estimated to 738
thousand tons, based on the data of fruit production (FAOSTAT, 2015). They
are usually dried and used to add flavor to Indian dishes and desserts (Maran
and Priya, 2015). Melon seeds are also a good source of natural antioxidants
and may serve as food ingredients for maintaining shelf life (Zeb, 2016). Melon
seeds were found to contain (on a dry weight basis): moisture (7.16%), oil
(30.65%), protein (27.41%), ash (4.83%), carbohydrate (29.96%), fibers
(25.32%), and considerable amounts of antioxidant substances as phenolic
compounds (Mallek-Ayadi et al., 2018). Melon seeds are excellent sources of
protein and oil and they are utilized directly for human consumption as snacks
after salting and roasting in Arabian countries (Al-Khalifa, 1996).

Watermelon (Citrullus lanatus) is one of the major underutilized fruits
grown in the warmer part of the world. The juice or pulp from watermelon is
used for human consumption while rind and seeds are major solid wastes
(Bawa and Bains, 1977). The rind is utilized for products such as pickles and
preserves as well as for pectin extraction (Hasan, 1993). whereas seeds are a
potential source of protein (Kamel et al., 1985) and lipids (EI-Adawy and Taha,
2001a).

Therefore, the present work aimed to evaluate the chemical composition
and functional properties of some Cucurbitaceae seeds.
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MATERIALS AND METHODS

Materials

Plant materials
Mature fruits of watermelon (Citrullus lanatus), Pumpkin (Cucurbita

maxima), summer squash (Cucurbita pepo), citron melon (Citrullus lanatusvar.
Colocynthoides), sweet melon (Cucumis melo var. reticulatus), and sweet
melon (Cucumis melo var.  aegyptiacus) were obtained during the summer
season from a private farm located in Beheira Governorate, Egypt.

Chemicals and reagents:

Solvents, chemicals, and reagents were obtained from EI-Gomhouria for
chemicals Company, Alexandria, Egypt, and Sigma—Aldrich (Steinheim,
Germany). All chemicals and reagents used were of analytical grade.

Preparation of plant samples:

The fruits were immediately peeled and seeds were carefully separated
by hand from the pulp, cleaned and washed off any adhering residue, Then,
damaged seeds were removed, and the remaining sound seeds were oven-
dried at 40 ° C for 24 h. Dried seeds were ground to powder form, The seed
powder was preserved in hermetic bags at -20 ° C until analysis.

ANALYTICAL METHODS

Chemical composition:

Moisture content:

The moisture content of watermelon, pumpkin, summer squash, citron melon,
sweet melon Cucumis melo var. reticulatus, and sweet melon
Cucumis melo var.  aegyptiacus seeds were determined in an oven-dried at
105°C to constant weight as described in (Horwitz and Albert, 2006). the
results are expressed in percentages.

Fat content

The fat content of the grounded seed powder was determined using a
Soxhlet extraction apparatus with hexane for 8 h (Carrapiso and Garcia,
2000). The solvent was then removed using a rotary evaporator under reduced
pressure at 40° C.

Protein content

The total protein of seeds was determined by the Kjeldahl method
(AOAC, 2000). Protein was calculated using the general factor (6.25) (Ortiz et
al., 2006). Data were expressed as percentages of dry weight.

Dietary fiber
The value was obtained by subjecting the sample to digestion with

boiling acid and alkali solutions, the organic residue (crude fiber) was
determined using Ankom fiber analyzer (Model A200I, Serial # A220220463),
according to (Horwitz and Albert, 2006).
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Ash content
Ash content was determined by ashing the sample at 600°C for 2hr.
Analyses were performed according to (Horwitz and Albert, 2006)

Carbohydrate content

Carbohydrate content of the melon seeds powder was estimated by the
difference of mean values: 100-(sum of moisture, ash, protein, and lipids%)
(Lima et al., 2014)

Determination of minerals content

The sample was digested according to methods of (AOAC, 2000).
Whole Cucurbitaceae seeds flour (0.5 g) was weighed and ashing in muffle at
550°C for 2 hours. Then the ashes were dissolved with 100 mL of 1 M HCI, then
filtration by Wattman (No 1). Dissolved ash was analyzed for iron, magnesium,
potassium, sodium, zinc, manganese, copper, and calcium contents by using
Inductively Coupled Plasma- Mass Spectrometer (ICP/MS), NEXION 300X
series was used to determine these minerals (mg/100g). Argon gas was used
for excitation of the element atom (Nardi et al., 2009)

Cold extraction of crude fat

Fifty grams of ground seeds were placed in a dark flask (capacity = 1 L),
homogenized with hexane (1:5, w/v), and shaken for 4 hrs. The mixture was
centrifuged for 15 min at 1000 x g. The supernatant was then filtered through a
filtering paper (Whatman No. 2). The extraction procedure was repeated twice.
The solvent was removed using a rotary evaporator at 40°C. The obtained oil
was dried under a stream of nitrogen and stored at —20°C in amber glass flasks
until analyses(Mallek-Ayadi et al., 2018).

Physicochemical Characterization of QOils.

Refractive index (using an Abbe" refractometer at 25 °C), free fatty acids
(Method Ca 5a-40), acid value (Method Cd 3a-63), peroxide value (Method Cd
8-53), saponification value (Method Cd 3-25), and iodine value (Method Cd 1-
25) of the oil samples were determined according to AOCS methods (Walker,
1980).

Determination of functional properties

The Bulk density, water holding capacity, oil holding capacity, Foam
capacity, Emulsion capacity, and stability measurements were performed for
Cucurbitaceae seeds powders. All samples were milled and sifted through a 1
mm mesh screen.

Bulk density measurement
A previously tarred 10 mL graduated cylinder was gently filled with the

melon-seed powder sample. The bottom of the cylinder was then softly tapped
on a laboratory bench several times until there was no further reduction of the
height of the sample in the cylinder. Bulk density was expressed as weight per
unit of volume of seed powder (g mL™). (Kaur and Singh, 2005)
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Water holding capacity

The water retention capacity was measured following the method of
(Garau et al., 2007)). Ground samples of seeds (0.5 g) were hydrated in
excess water during 24 hr. in a 50 ml tube, before centrifugation at 2000 x g for
25 min. The excess supernatant was decanted. Water retention was recorded in
terms of g water/g dry sample.

Oil holding capacity

The oil retention capacity was conducted according to (Garau et al.,
2007) method. Ground samples of melon seeds (x0.5 g) were mixed with
sunflower oil (10 mL), then centrifuged at 2000 x g for twenty minutes and the
excess supernatant was decanted. Oil retention capacity was expressed as ¢
oil/g dry sample.

Emulsion capacity (EC)

Ten milliliters distilled water, 10 ml sunflower oil, and 1 g flour sample
was prepared and mixed for 1min using a Moulinex homogenizer
(Organotechnie, Courneuve, France) to obtain an emulsion. The emulsion was
centrifuged at 2000xg for 5 min. The ratio of the height of the emulsion layer to
the total height of the mixture was calculated as emulsion capacity, expressed
as a percentage. (Yasumatsu et al., 1972)

Foam capacity (FC)

Foaming capacity was examined according to the Narayana and
Narsinga Rao (1982) procedure with a slight modification. First, 1 g of flour
sample was added to 50 mL distilled water. Then, the suspension was mixed
and shaken for 5 min using the Moulinex homogenizer to incorporate air. After
that, whipped samples were immediately transferred into a graduated cylinder.
Foaming capacity was calculated as the percentage increase in the volume of
the sample after whipping. The total volume remaining at interval of 15,30,45
and 60 minutes was noted for the study of foaming stability. The following
formula was used:

the volume of foam AW — volume of foam BW

% FC = 1
% FC the volume of foam BW * 100

where AW = after whipping and BW = before whipping. (Narayana and
Narasinga Rao, 1982)

While foam stability was calculated according to the following equation:

Foam stability (%) = (foam volume after time (t) / Initial foam volume) X
100
Statistical analysis

The average contents of proximate analysis, mineral composition, oll
properties, functional properties were reported as mean + standard deviation
(SD), (n = 3). Using SPSS for Windows 16.0.
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RESULTS AND DISCUSSION

Chemical characteristics of Cucurbitaceae seeds
Proximate Composition of Cucurbitaceae Seeds

Chemical analysis of the seed’s samples; (sweet melon Cucumis melo
var. reticulatust, Cucumis melo var. aegyptiacus, watermelon Citrullus lanatus,
Citrullus lanatus var. Colocynthoides, Pumpkin Cucurbita maxima, and summer
squash Cucurbita pepo were shown in Table 1. The obtained results showed a
relatively high content of crude fat ranged from (27.3 to 39.1%), crude fiber
ranged from (12 to 29%), protein ranged from (20.1 to 40.1%), ash ranged from
(2.3 to 4.3%). Pumpkin showed the highest content of protein (40.1+0.32%) and
ash (4.3+0.71%), while summer squash showed the highest content in crude fat
(39.1+0.12%). At the same time, the highest content of crude fiber was noted
with citron melon. The differences in the nutritional parameters might be due to
the differences in species, varieties, ripening stages, fertilization system, and
growing conditions. The results of the present study agreed with (Mallek-Ayadi
et al., 2018) who reported that the Cucumis melo contained 11.2 % moisture,
13.5-22 % crude protein, and (Elinge et al., 2012) who reported that pumpkin
contained 5% moisture, 38% fat, protein 27.48%, however higher than (Gohari
et al., 2011) summer squash Cucurbita pepo contained 5.2% moisture, 41% fat,
25% protein, and ash 5.3% Also, (da Cunha et al., 2020) reported that
Cucumis melo var. reticulatust seeds flour contain 17.6% crude protein 30.4%
fat, ash content 4.12 and carbohydrate about (9.7%). On the other hand, the
obtained values lower than that showed by (Oluwadare et al., 2008) where is
the watermelon Citrullus lanatus contained 26.3% protein, 43.1% fat, 3.8% ash.
However, higher than that reported by (Riaz et al., 2015) who reported that
Citrullus lanatus var. Colocynthoides contained 6.4% moisture, 28.5% fat,
13.9% protein, and ash 2.23%. The obtained results in the current study
emphasized the high nutritional quality of the investigated seed as a good
source of protein, fat and fiber which is encourage their utilization in food
applications.
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Table (1): Proximate composition (g/100g) of some cucurbit’s seeds (on a dry weight basis)

Components (%)

Cucurbits seeds

sweet melon1”  sweet melon 2™’ watermelon citron melon Pumpkin  summer squash

Moisture 5.8+0.09 ¢ 6.1+0.59¢ 6.5+0.07° 6.4+0.04°¢ 6.75+0.812 5.6+0.05
Protein 24.6+0.50 ¢ 25.0+0.60°¢ 20.1+0.83 21.0+0.56 ¢ 40.1+0.322 34.4+0.23°
Crude fat 31.8+0.45¢ 32.5+0.09 ¢ 33.5+0.25° 27.3+0.61' 28.3+0.02°¢ 39.1+0.122
Crude fiber 26.0+0.08 ™ 24.0+0.09 ¢ 28.0+0.33% 29.0+0.252 16.0+0.20¢ 12.0+0.34 ©
Ash 3.8+0.35° 3.3+0.21° 3.0£0.14° 2.3+0.21" 4.3+0.71% 3.1+0.63¢
Carbohydrate” 8.0+0.41¢ 9.1+0.31° 9.0+0.32° 14.0+0.35% 4.55+0.09' 5.8+0.37°¢

"The values in the table are means of the triplicates + SD

* sweet melon 1 Cucumis melo var. reticulatus

** sweet melon 2 Cucumis melo var. aegyptiacus

A carbohydrate is calculated by difference.
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Minerals content

The minerals content of cucurbits seeds powder is presented in (Table
2) and showed a high content of minerals in the studied seeds. Potassium
content ranged from (456.44 to 690.12 mg/100g), magnesium (138.12 to 385.21
mg/100g), calcium (96.56 to 249.18 mg/100g), sodium (138.63 to 276.81
mg/100g), iron (11.88 to 16.86 mg/100g), manganese (7.13 to 15.5 mg/100g),
zinc (2.97 to 6.07 mg/100g), copper (2.44 to 3.94 mg/100g). The highest
content of potassium, iron, calcium, and manganese was remarked for sweet
melon Cucumis melo var. reticulatust (690.12, 16.86, 249.18, and 15.50
mg/100g) respectively. The highest content of magnesium was noted in
summer squash (385.21 mg/100g). Cucumis melo var. aegyptiacus showed the
highest content of sodium (276.81 mg/100g). On the other hand, pumpkin
showed the highest content of zinc (6.07 mg/100g), and Cucumis melo var.
reticulatust showed the highest content in copper 3.94 mg/100g). The mineral
contents vary according to the plant species and varieties.

The result presented in the current investigation are lower than the

previous study by Mallek-Ayadi, et al., (2018), who reported that sweet melon
seeds contain Potassium (1148.75 + 1.53 mg/100g) Magnesium (1062.25 *
0.72 mg/100g) Calcium (506.13 = 1.52 mg/100g) Sodium (336.5 = 0.72
mg/100g) but higher in Iron (2.69 + 0.81 mg/100g) Zinc (2.34 + 0.64 mg/100g)
Manganese (1.25 = 0.15 mg/100g) Copper (0.53 + 0.12 mg/100g), also Da
Cunha et al., (2020) reported that the occurrence of potassium (957 mg/100 @),
and magnesium (504 mg/100 g). While higher than the result reported by
(Gwana et al., 2014) who reported that watermelon Citrullus lanatus seeds
contain calcium (1472.8 mg/100g), magnesium (1511.15 mg/100g), sodium
(2520.0 mg/100g), potassium (3187.0 mg/100g), iron (90.0 mg/100g), and zinc
(37.03 mg/100gm) mg/ kg. While (Riaz et al., 2015) reported that citrullus
lanatusvar. Colocynthoides, contained calcium (130.78 mg/100gm), magnesium
(89.5), potassium (123.21), iron (43.3), and zinc (10.05) ppm in Pumpkin
cucurbita maxima. Those results are higher than that reported by (Eltayebl and
Babiker, 2008) who reported that pumpkin contained (152.5 mg/1009)
potassium, (5.34 mg/100g) magnesium, (35.5 mg/100g) sodium, and (23.9
mg/100g) iron, while (Elinge et al., 2012) who reported that cucurbita pepo
contains calcium (9.7 mg/100g), magnesium (67.41 mg/100g), potassium
(237.24 mg/100g), sodium (170.35 mg/100g). The findings in the current study
revealing the significant content of essential minerals such as K, Mg, Na, Fe
and Mn in the cucurbit’s seeds which may be useful for improving human health
and might be applicable in health-promoting foods.
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Table (2): Minerals composition (mg/ 100g) of cucurbits seeds (on a dry weight basis)

Cucurbits seeds

Mineral
(mg/100gm) sweet melon 1° sweet melon 2" watermelon citron melon Pumpkin summer squash

Potassium (K) 690.122 564.39 524.17° 456.44 608.54° 612.32°
Magnesium (Mg) 298.56° 270.61¢ 200.26° 138.12 328.21° 385.212
Sodium (Na) 253.43° 281.42 246.8¢ 138.63" 276.81° 241.25°
Calcium (Ca) 249.18% 116.93° 122.80° 96.56' 98.26° 104.78¢
Iron (Fe) 16.862 12.65d° 11.88° 13.56% 14.3° 15.65"
Manganese (Mn) 15.50% 9.35"° 8.39° 7.13¢ 9.57° 10.21°
Zinc (Zn) 5.842 5.522 3.75° 2.97° 6.072 6.072
Copper (Cu) 3.94° 3.77° 3.26" 2.44° 3.08" 3.08?
* sweet melon 1 Cucumis melo var. reticulatus
** sweet melon 2 Cucumis melo var. aegyptiacus
" The values in the table are means of the triplicates + SD
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Physicochemical properties of cucurbits seeds oil

The physicochemical properties of cucurbits seeds oil are presented in
(Table 3). The Refractive index ranged from (1.4624 to 1.4294), which is nearly
the same value of volatile oil. Saponification value (227.6 to 189.6 mg of KOH/g
of oil), this result revealed that the saponification value mostly the same as
commercial vegetable oil. lodine value (105.08 to 82.09 g of 1,/100 g of oil),
peroxide value (2.2 to 10.1 Equiv. of Oy/kg of oil) free fatty acid (0.21 to 0.49 %
as oleic acid). Regarding the refractive index, the data showed that all the
studied samples had nearly the same value as vegetable oils and the data of
refractive index confirming the iodine value for each cultivar, the data in Table
(3) showed that there is a positive correlation between iodine value and
refractive index.

The result presented in the current study is in agreement with (Nyam et
al., 2009) who reported that melon seeds peroxide value (2.3 Equiv. of O,/kg of
oil), acid value (1.1 mg of KOH/g of oil), saponification value (173.2 mg of
KOH/g of oil), iodine value (125.0 g of I1,/100 g of oil), and (Kamel et al., 1985)
who reported that melon seeds oil peroxide value (7.9 Equiv of O,/kg of oil),
acid value (0.97 mg of KOH/g of oil), saponification value (248 mg of KOH/g of
oil), iodine value (116 g of 1,/100 g of oil). On the other hand the obtained
values lower than that shown by (Oyeleke et al., 2012) who reported that
Watermelon (Citrullus lanatus) seeds oil showed a peroxide value (2.8 Equiv of
O2/kg of oil), acid value (3.4 mg of KOH/g of oil), saponification value (148.5 mg
of KOH/g of oil), iodine value (74.5 g of 1,/100 g of oil) and (Sawaya et al.,
1983) who reported that (Citrullus lanatus var. Colocynthoides) seeds oil show
peroxide value (3 Equiv. of Oy/kg of oil), acid value (0.84 mg of KOH/g of oil),
saponification value (207.9 mg of KOHY/g of oil), iodine value (90.85 g of 1,/100 g
of oil). While Compatible with (Alfawaz, 2004) who reported that pumpkin seeds
oil showed a peroxide value (0.85 Equiv. of O,/kg of oil), acid value (0.53 mg of
KOH/g of oil), saponification value (185.2 mg of KOH/g of oil), iodine value
(105.12 g of 1,/100 g of oil), while (Gohari et al., 2011) reported that Cucurbita
pepo seeds oil showed peroxide value (10.85 Equiv. of Oy/kg of oil), acid value
(0.78 mg of KOH/g of oail), saponification value (190.6 mg of KOH/g of oil),
iodine value (104.3 g of 1,/100 g of oil).
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Table (3): Physicochemical properties of cucurbit’s seeds oil

Cucurbits seeds

Properties - —
sweet melon 1 sweet melon 2 watermelon citron melon Pumpkin summer squash

; : bc d a
[%f)ractlve index (25 1.4461° 1 4589° 1 4413 1.4477 1.4294 1.4624
saponification value e b ¢ 207.9° 182.6' 227.62
(mg of KOH/g of oil) 189.6 216.0 214.2
FPRE d e b
iodine value_(g of 105.08° 97 .85° 82 09' 90.85 89.3 101.6
1,/100 g of olil)
peroxide value 3.1¢ 7.2° 10.1°
(mequiv of 02/kg of 6.6° 4.2° 2.2¢
oil)

R ) 0 a a C

free fatty acid % (% 0.31° 0.35° 0.49° 0.42 0.42 0.21

as oleic acid)

* sweet melon 1 Cucumis melo var. reticulatus
** sweet melon 2 Cucumis melo var. aegyptiacus

" The values in the table are means of the triplicates + SD
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Functional properties of cucurbits seeds (defatted powder)

Functional properties are important in determining quality as they give
information on how food ingredients will behave in a food system. The functional
properties of cucurbits seeds were presented in Table (4) Bulk density ranged from
(0.43 up to 0.61 gmL™), water absorption capacity (1.26 up to 2.53 g of H,O/g of
flour), oil absorption capacity (1.34up to 2.17 g of oil/g of flour), emulsion capacity
(12.0 up to 32.0 %), foam capacity (8.52 up to 15.96 %), and good foam stability,
The highest content of bulk density was noted in sweet melon
Cucumis melo var. reticulatus (0.61 +0.01° gmL-1). The highest content of water
absorption capacity was summer squash (2.53 g of H,O/g of flour), The highest
content of oil absorption capacity and foam capacity was pumpkin (2.17 g of oil/g of
flour), (15.96 %) respectively.

The results presented in the current study are slightly lower than the result

reported by (Mallek-Ayadi et al., 2018) and (Mallek-Ayadi et al., 2019) who
reported that melon seeds show bulk density (0.65gmL™"), water absorption
capacity(2.33g of H,O/g of flour), oil absorption capacity (2.59mL of oil/g of flour),
emulsion capacity (30.0mL of oil/g of protein), foam capacity (19.9% vol increase).
The results of the present study agreed with (El-Adawy and Taha, 2001b) who
reported that watermelon seeds show water absorption capacity(2.55g of H,O/g of
flour), oil absorption capacity (3.89mL of oil/g of flour), emulsion capacity (98.2mL of
oil/g of flour), foam capacity (18.12% vol increase). The results presented in this
investigation are slightly lower than the result reported by (El-Adawy and Taha,
2001b) who reported that pumpkin seeds show water absorption capacity(2.51g of
H20O/g of flour), oil absorption capacity (3.85mL of oil/g of flour), emulsion capacity
(98.5mL of oil/g of flour), foam capacity (18.65% vol increase).

Conclusion

The seeds of the cucurbit varieties in Egypt exhibited a converging chemical
composition. They consist of a comparatively high amount of oil (27.38-39.1%),
protein (20.1-40.1%), fiber (12.0-29.0%), and minerals that determine their high
nutritional value. The obtained oils have good physicochemical properties such as
vegetable oils. From the highlights of the present study, we can deduce that these
seeds may serve as constituents for protein, oil, ash, and fiber in food products.
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Table (4): functional properties for cucurbits seeds flour

Functional properties

Cucurbits seeds

sweet melon 1” sweet melon 2°” watermelon citron melon Pumpkin summer squash
Bulk density (gmL-1) 0.61 +0.01° 0.51 +0.02° 0.51 + 0.05° 0.45 + 0.03° 0.46 + 0.03° 0.43 + 0.05d
Water absorption 1.87 + 0.02° 1.78 + 0.03¢ 1.76 + 0.01¢ 1.26 + 0.03° 2.36 + 0.04° 2.53+0.02a
capacity (g of H,0/g of
flour)
Oil absorption 1.36 + 0.01¢ 1.37 + 0.04¢ 1.86 + 0.03° 1.34 + 0.06° 2.17 +0.012 1.66 + 0.05¢
capacity (mL of oil/lg of
flour)
b
Emulsion capacity (%)  13.0 + 0.04° 12.0 + 0.02 32.0 +0.02° 30.0 £ 0.04 28.0 +0.07° 20.0 £0.04d
Foam capacity 13.04 +0.11¢ 11.5+ 0.02° 14.5 + 0.04° 8.52+0.01" 1596+0.02a  13.79+0.03c
(% vol increase)
Foaming stability(mt) at
15 min 59.81+ 0.14° 53.82+ 0.1 70.59+ 0.06¢ 96.96+ 0.192 84.2+ 0.2° 94.27+ 0.09°
30 min 52.91+ 0.06' 53.82+ 0.11° 70.59+ 0.14¢ 96.96+ 0.212 84.2+ 0.16° 87.45+0.1°
45 min 52.91+0.12 53.82+ 0.05° 70.59+ 0.23° 88.48+ 0.072 73.68+ 0.08° 62.5+ 0.17¢
60 min 39.87+ 0.03' 45.21+0.13° 64.73+ 0.07° 66.6+ 0.1° 73.68+ 0.112 49.96+ 0.03¢
*sweet melon 1 Cucumis melo var. reticulatus
**sweet melon 2 Cucumis melo var. aegyptiacus
" The values in the table are means of the triplicates
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