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Introduction:

Abstract:

Introduction:

The common sunflower (Helianthus annuus) and pumpkin (Cucurbita moschata)
seeds are valued for their nutritional and medicinal benefits. Sunflower seeds are
renowned for their high oil content, while pumpkin seeds, often considered
agricultural byproducts, are rich in nutrients and nutraceutical properties. Both seeds
contain essential compounds such as phenolic compounds, flavonoids,
polyunsaturated fatty acids, and vitamins, offering diverse health benefits including
antioxidant, antimicrobial, anti-inflammatory, and wound-healing properties.
Additionally, they provide essential minerals and exhibit potential in combating
non-communicable disorders and promoting overall health.

The study aimed to assess the antimicrobial, antioxidant, and cytotoxic properties of
Helianthus annuus and Cucurbita moschata extracts. Results indicated strong
antibacterial efficacy, higher than antifungal activity, along with comparable
antioxidant and cytotoxic properties in both plant extracts.

Material and Methods:

Sunflower and pumpkin seeds were processed to extract bioactive compounds for
antimicrobial, antioxidant, and cytotoxic property evaluations. After meticulous
cleaning and drying, the seeds were ground into a fine powder and dissolved in
distilled water. The resulting solution underwent filtration and refrigeration,
followed by controlled heating to evaporate the solvent. Extracts were then prepared
at three concentrations.

For antimicrobial assessment, freeze-dried Candida albicans and Streptococcus
mutans were reconstituted and cultured with the extracts. Antioxidant activity was
measured using a radical scavenging assay with different concentrations of mixed
extracts. Cytotoxicity was evaluated on gingival fibroblasts using MTT assay.
Result:

The study found that both 1:3 and 3:1 concentrations of Helianthus annuus and
Cucurbita moschata exhibit comparable antioxidant and cytotoxic properties. Both
concentrations of the plants showed comparable antioxidant properties, with
outcomes of 86% and 89% for the 3:1 and 1:3 concentrations, respectively.
Furthermore, both concentrations exhibited 126% cell viability in

cytotoxicity assays. Overall, Helianthus annuus and Cucurbita moschata
demonstrate similar levels of antioxidant and cytotoxic properties, suggesting their
potential as sources of antimicrobial, antioxidant, and cytotoxic agents.
Conclusion:

The potential influence of diverse seed variants on the study outcomes emphasizes
the importance of exploring various varieties. Subsequent large-scale research,
including clinical trials are required.

Keywords: Sunflower seeds, pumpkin seeds, antimicrobial, antioxidant, cytotoxic,
nutraceutical

The common sunflower (Helianthus annuus) belongs to the Asteraceae family and is
cultivated globally, providing a range of nutritional and medicinal advantages. While
sunflower seeds are commonly consumed as snacks, used as salad toppings, and incorporated
into various baked goods, their main purpose is oil extraction. Sunflower oil holds the fourth
position in global oil production, comprising 8% of the total 186 million metric tons in 2012,
following palm oil (29%), soybean oil (22%), and oilseed rape (13%). [1] Sunflower seeds
and their sprouts are rich sources of essential compounds like phenolic compounds,
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flavonoids, polyunsaturated fatty acids, and vitamins, which offer a range of health benefits.
[2] These include potent antioxidant, antimicrobial, anti-inflammatory, antihypertensive, and
wound-healing properties, as well as positive effects on cardiovascular health. Notably,
sunflower seeds comprise roughly 20% protein, with their storage proteins supplying
valuable sulfur and nitrogen. [3] These sulfur-enriched proteins play a crucial role in various
human metabolic processes, such as the development of muscular and skeletal cells, insulin
production, and acting as antioxidants. [4] Tocopherols and L-ascorbic acid contribute to the
antioxidant effects, along with enzymes like catalase, glutathione dehydrogenase, guaiacol
peroxidase, and glutathione reductase, as well as carotenoids. Tannins, saponins, glycosides,
alkaloids, and various phenolic compounds exhibit antimicrobial activity. Compounds such
as chlorogenic acid, glycosides, phytosterols, caffeic acid, and quinic acid contribute to the
antidiabetic effects. 11S globulin peptides are responsible for the antihypertensive effects. a-
tocopherol, triterpene glycosides, and helianthosides are involved in anti-inflammatory
activity. Linoleic acid and arachidonic acid play a significant role in wound healing. [5]

Pumpkins, scientifically classified under the family Cucurbitaceae, are commonly cultivated
as a vegetable in various regions around the world. They thrive in tropical and sub-tropical
climates, alongside other related crops like cucumbers and squash. There are three main types
of pumpkins globally: Cucurbita pepo, Cucurbita maxima, and Cucurbita moschata. [6]
Despite pumpkin seeds being traditionally considered agricultural byproducts, they are
actually rich repositories of nutrients and possess noteworthy nutraceutical properties. [7] The
consumption of pumpkin seeds is on the rise in numerous African countries and beyond,
owing to their recognized health benefits in traditional medicine practices. [8] Frequently,
these seeds are enjoyed as snacks after being roasted and seasoned. Additionally, they find
applications as food supplements in the baking industry. [9] Plants serve as natural reservoirs
of bioactive compounds and are commonly harnessed for their role as functional food
ingredients. Pumpkin seeds, much like other seeds, are abundant in a diverse range of
functional components.[10] They boast high levels of vitamin E (tocopherols), carotenoids,
provitamins, pigments, pyrazine, squalene, saponins, phytosterols, triterpenoids, phenolic
compounds, derivatives of phenolics, coumarins, unsaturated fatty acids, flavonoids, and
proteins.[11] Furthermore, pumpkin seeds are excellent sources of essential minerals such as
magnesium, potassium, and phosphorus, along with trace minerals like zinc, manganese, iron,
calcium, sodium, and copper. Some of these bioactive minerals exhibit the potential to act
synergistically or individually on various target sites within the body. This capacity makes
them beneficial for enhancing overall health and reducing the risk of non-communicable
disorders including tumors, microbial infections, hyperglycemia, and diabetes, as well as
complications related to oxidative stress, prostate issues, and urinary bladder problems.[12]

In addition to these health benefits, pumpkin seed extract (PSE) has demonstrated therapeutic
properties such as hepatoprotective effects, stimulation of wound healing and hair growth,
anthelmintic (anti-parasitic) activity, antioxidant capabilities, and

chemoprotective properties.[13] The aim of the present study was to evaluate the
antimicrobial, antioxidant, and cytotoxic properties of Helianthus annuus and Cucurbita
moschata.

Material and methods:

Sunflower and pumpkin seeds were meticulously cleaned, followed by a process of thorough
washing and sun-drying. Next, the samples underwent grinding to achieve a finely powdered
consistency using a mechanical grinder. Subsequently, 20 grams of each powdered sample
were dissolved in 100 ml of distilled water. This mixture was then meticulously filtered
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through a Whatman NO.1 filter paper, and the resulting solution was collected in a 250ml
glass flask. The flask was securely plugged with cotton and stored in a refrigerator at 4° C for
a period of 24 hours. After this refrigeration period, the contents were filtered once again and
then subjected to a controlled heating process in a hot oven, set at 30° C. This heating
continued for a span of 5 days, ensuring complete evaporation of the solvent. Following this,
three distinct concentrations of each extract were prepared by diluting them with ethanol (fig-
1,2).

Anti-Microbial Property:

Freeze-dried Candida albicans(C.albicans) were acquired and then reconstituted by opening
the ampules containing the freeze-dried microorganisms and mixing them with distilled
water. This mixture was thoroughly stirred using a sterile stirrer and left to stand for thirty
minutes. Each prepared mixture was aseptically applied and evenly spread on a sterile culture
media plate using a swab. For C. albicans, Sabouraud Dextrose Agar (SDA) and brain heart
infusion agar for Streptococcus mutans (S.mutans)were autoclaved at 121°C for 15 minutes.
The C. albicans samples were inoculated and incubated at 37°C for 2 hours. Subsequently, a
cotton streak culture was performed. Five were created, with three for Helianthus annuus
(H.annuus) and Cucurbita moschata (C.moschata) extracts at a concentration of 1:3,3:1,1:1,
and one for fluconazole, and streptomycin (control group). (Fig-3)




Dr. Visalachi MR /Afr.J.Bio.Sc. 6(9) (2024) Page 3030 to 10

Fig-2 Helianthus annuus and Cucurbita moschata diluted in ethanol and filtered
Antioxidant Property:

A radical scavenging activity test was conducted at a wavelength of 492 nm using three
different concentrations of a mixture composed of H.annuus and C.moschata in the ratios of
1:1, 3:1, and 1:3, combined with both ascorbic acid and 2,2-diphenyl-1-

picrylhydrazyl (DPPH).

Cytotoxic Property:

For each of the three concentrations of H. annuus and C. moschata, 1mL of culture medium
containing gingival fibroblasts was added to separate wells in a six-well plate. Following this,
0.5mg/mL of MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide) was
introduced to each well. The plate was then gently shaken for two minutes to ensure a
uniform mixture. Subsequently, the culture medium was carefully removed, and 100ul of
DMSO (Dimethyl sulfoxide) was added to solubilize the crystals. The plates were then
incubated at 37°C for four hours. After incubation, 100ul of the DMSO solution was
transferred to a 96-well plate, and the absorbance was measured at 450 nm.

Results:

The study revealed that both 1:3 concentration and 3:1 concentration of Helianthus annuus
and Cucurbita moschata exhibit comparable antioxidant and cytotoxic properties. Moreover,
the antimicrobial analysis reveals that these plants demonstrate strong antibacterial efficacy
in contrast to their antifungal activity. In the 3:1 concentration of Helianthus annuus and
Cucurbita moschata, the zone of inhibition against antibacterial activity measured 17mm.
The antioxidant properties of both 3:1 and 1:3 concentrations of Helianthus annuus and
Cucurbita moschata yielded comparable outcomes of 86% and 89%, respectively. (Fig-4 a,
b). Additionally, both concentrations of these plants showed 126% cell viability in
cytotoxicity assays. The study evaluated the zone of inhibition of Helianthus annuus and
Cucurbita moschata against Candida albicans (C.albicans), Candida tropicalis
(C.tropicalis), Candida parapsilosis (C. parapsilosis), and Streptococcus mutans (S. mutans).
Results indicate that both plants possess antimicrobial, antioxidant, and cytotoxic properties.
Their antibacterial efficacy was notably higher than their antifungal activity. Moreover, both
1:3 and 3:1 concentrations of Helianthus annuus and Cucurbita moschata demonstrated
similar outcomes in terms of antioxidant and cytotoxic properties. (Fig 5-a, b, c, d)
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Fig 3: Zone of Inhibition of Helianthus annuus, Cucurbita moschata against Candida albicans, Candida
tropicalis, Candida parapsilosis and streptococcus mutans
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Fig 4 a, b: Antioxidant and cytotoxic properties reveal that both 1:3 conc. &3:1 conc. of
Helianthus annuus, Cucurbita moschata have similar results

S.mutans
40
SE, 1 15 17 20
=
z=, m m m N
=2 1S:1P 1S:3P  3S:1P Control
G
© g
L T
g3 Samples

5a



Dr. Visalachi MR /Afr.J.Bio.Sc. 6(9) (2024) Page 3032 to 10

C.tropicalis

. 25 22
o E 20
-
Z E 15 11 11
< — 10
o R
o @
o § O
E%‘ 1S:1P 1S:3P 3S:1P  Control
Samples
5b
C.parapsilosis
)
Eg 3
Q0
% E 30
= £ 20
o E
%_g 10 0 0 0
o
N < 0
1S:1P 1S:3P 3S:1P  Control
Samples
5¢
C.albicans
35 30
30
25
20
- 13

10
5 0 0
0

1S:1P 1S:3P 3S:1P Control
Samples

Zone of Inhibition (diameter
in mm)

5d

Fig 5 a, b, ¢, d: Antimicrobial properties of Helianthus annuus, Cucurbita moschata against
Candida albicans, Candida tropicalis, Candida parapsilosis, and streptococcus mutans
reveals Helianthus annuus, Cucurbita moschata have excellent antibacterial property when
compared to antifungal. Zone of inhibition for the conc. 3:1 Helianthus annuus, Cucurbita
moschata is 17mm

Discussion:
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The current study revealed that both Helianthus annuus and Cucurbita moschata demonstrate
similar levels of antioxidant and cytotoxic properties. The findings suggest that both plants
possess antimicrobial, antioxidant, and cytotoxic capabilities, with a notably higher
effectiveness against bacteria compared to fungi.

Ashiq et al. [14] examined 80% methanol extracts of pumpkin peel, flesh, and seeds powders,
noting that pumpkin peel powder yielded the highest extract, while pumpkin seeds powder
yielded the lowest. Similarly, Singh et al. [15] conducted extractions of various parts of
Cucurbita using different solvents, reporting extract yields of 7.37% for pumpkin peel and
5.43% for pulp, employing 70% methanol extraction. Furthermore, Asif et al. [16]
investigated the antioxidant potential of pumpkin peel and puree extracts utilizing the DPPH
free radical scavenging assay. They observed promising antioxidant activity in the 99.9%
methanolic extracts of pumpkin peel and puree, with values of 68.79% and

69.56%, respectively.

Aboki et al. [17] conducted a study revealing the efficacy of antimicrobial properties in
sunflower seeds against various microorganisms including Staphylococcus aureus,
Escherichia coli, and Bacillus subtilis. Similarly, findings by Bashir et al. [18] through
spectrophotometry analysis of sunflower seeds identified bioactive compounds such as
chalcones kukulcan B, helianone A, flavanones heliannones B and C, and flavonol tambulin.
Rodhiyah et al [19] research demonstrated that extracts from sunflower seeds expedited
wound healing. This capability is attributed to the presence of active compounds such as -
sitosterol, flavonoids, and linoleic acid within the seeds.

Conclusion

Different seed variants could influence the outcome of the study, necessitating
experimentation with various varieties. Further research on a larger scale, including clinical
trials involving Helianthus annuus and Cucurbita moschata, either in suspension or emulsion
form, is necessary.
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