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ABSTRACT
Sabicea brevipes , commonly known as Short-stalked Sabicea, is a plant in the Rubiaceae family, recognized for its medicinal properties. It is used in
various traditional medicine systems to treat a range of ailments. Phytochemical studies of its leaf extract have identified several active compounds,
including flavonoids, tannins, saponins, terpenoids, glycosides, steroids, and phenols. Research has shown that Sabicea brevipes possess anti-
inflammatory, antioxidant, antimicrobial, and aphrodisiac properties. For this review, databases such as PubMed, Google Scholar, Scopus, and Science
Direct were searched using terms like “Sabicea brevipes ,” “phytochemicals,” “phenolic compounds,” “polyphenols,” and “isoprenoids.” The review
summarizes the pharmacological activities of Sabicea brevipes , highlighting the phytochemicals it contains, including flavonoids, tannins, saponins,
terpenoids, glycosides, steroids, and phenols. The phytochemicals identified in our study have been reported to offer benefits for conditions such as
angina pectoris, cervical lesions, chronic venous insufficiency, dermatopathy, diabetes, gastrointestinal diseases, lymphocytic leukemia, menopausal
symptoms, rhinitis, and traumatic cerebral infarction and others. This review provides a comprehensive analysis of the pharmacological benefits and
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phytochemicals found in Sabicea brevipes.
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Introduction

Sabicea brevipes, commonly known as 'Short-stalked
Sabicea," is a shrub that features dark green leaves and small white
flowers?. It belongs to the Rubiaceae family, one of the largest families
of flowering plants?. This plant produces its white flowers in dense,
terminal panicles. The seeds of Sabicea brevipes are small, round, and
black®. This plant is originally from South America and grows best in
tropical and subtropical forests. It thrives in moist, well-drained soils
and prefers partial shade®. Sabicea brevipes is a descendant of the cotton
plant? and was first described by Herbert Fuller Wernham in 19142,
There are approximately 145 species within the genus Sabicea, most of
which are found in tropical Africa and South America*. The aim of this
review is to provide a comprehensive analysis of the pharmacological
benefits and phytochemical constituents present in Sabicea brevipes.
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Materials and Methods

This review includes 44 articles published between 1914 and 2024. The
articles were gathered through a comprehensive literature search using
databases and search engines such as PubMed, Google Scholar, Scopus,
and ScienceDirect. Relevant search terms included Sabicea brevipes,
phytochemicals, phenolic compounds, polyphenols, and isoprenoids.

Botanical Description

The Sabicea brevipes plant, commonly referred to as susu, is a member
of the Rubiaceae family, which comprises over 6,500 species. Among
these, 152 are classified under the Sabicea genus®. These plants can be
found as vines, twining lianas, or occasionally as small trees. Susu
typically grows as an erect or climbing shrub, reaching a height of 0.6
to 1.2 meters. In July, it showcases a vibrant display of red flowers.
Sabicea brevipes features dark green leaves and produces small white
flowers arranged in dense, terminal panicles. The seeds of this plant are
small, round, and black. The seedlings feature a single stem and a few
leaves. This plant thrives in tropical and subtropical forests, preferring
moist, well-drained soils and partial shade. It is native to tropical
regions of Africa and South America®. For optimal growth, the plant
favors full sun or partial shade and requires consistently moist, well-
drained soil. Propagation can occur through seeds or cuttings. Seeds
should be sown in a well-drained sandy soil mix and kept moist.
Cuttings are typically taken in late summer or early fall and should be
rooted in a sandy soil mix®. In full bloom during July and August,
Sabicea brevipes produces abundant red flowers and small, juicy red
fruits that are commonly consumed in Sierra Leone and eastern
Nigeria’. Figure 1 shows Sabicea brevipes in its natural habitat
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Figure 1: Sabicea brevipes in its natural habitat *

Ethnopharmacological Profile

Sabicea brevipes has been utilized in certain communities, such as the
Oghe community in Ezeagu L.G.A. of Enugu State, as a herbal remedy
for treating erectile dysfunction due to its ability to enhance blood flow
to the penis. Additionally, it has been recognized for its anti-
inflammatory and anti-ulcer properties®. Traditional medicine also
employs Sabicea brevipes to address a variety of ailments, including
fever, headaches, and stomachaches. It serves as an ornamental plant,
with its leaves commonly used to make tea®. Furthermore, the leaves
are used to heal wounds and to treat bacterial and fungal infections?.
Taxonomical Profile

Kingdom - Plantae

Phylum - Tracheophyta

Class - Magnoliopsida
Order - Gentianales
Family - Rubiaceae

Sub family - Cinchonoideae
Tribe - Sabiceeae
Genus - Sabicea
Species - brevipes

Binomial - Sabicea brevipes

Common and Local Names

Sabicea brevipes is called ‘Ashananse Ntoroma® In Ghana®, ‘susu’ in
Oghe, Ezeagu Local Government Area of Enugu state, Eastern Nigeria®
it is also called ‘Short-stalked Sabicea®

Oral acute toxicity Study

The assessment of oral acute toxicity is a vital step in evaluating the
safety of pharmaceutical, agricultural, and industrial compounds. Acute
toxicity refers to the harmful effects that occur immediately or soon
after a single or multiple doses of a substance, typically within 24
hours'®. In this study, the oral acute toxicity of the methanol extract of
Sabicea brevipes was evaluated using Wistar albino rats weighing
approximately 47 + 7 g, following Lorke’s method'**>*%, The dosages
tested ranged from 10 to 5000 mg/kg of the methanol extract. In the first
phase, twelve rats were randomly divided into three groups of four.
Each group received one of the following doses: 10 mg/kg, 100 mg/kg,
or 1000 mg/kg of the extract. The rats were monitored for signs of
toxicity, including death, changes in physical appearance, and
behavioral alterations, over a 24-hour period. In the second phase, the
rats received different doses of the extract: 1600 mg/kg, 2900 mg/kg,
and 5000 mg/kg, administered orally. They were again observed for 24
hours for any signs of lethality. The results from both phases of the
acute toxicity study indicated no significant signs of toxicity in any of
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the treatment groups after administering Sabicea brevipes methanol
extract. The lethal dose (LD%C) of the extract was determined to be
greater than 5000 mg/kg body weight?.

Anti-inflammatory Activity

Inflammation is a protective immune response that eliminates harmful
external stimuli, promotes healing, and helps maintain the homeostasis
of tissues and organs*+1>16.17_In a study, the anti-inflammatory activity
of extracts and fractions from the aerial parts of Sabicea brevipes was
evaluated using a carrageenan-induced rat model. The treatment was
administered orally at varying doses of 200 mg/kg and 400 mg/kg over
5 hours. The in vivo anti-inflammatory results indicated inhibition rates
of 42% and 44% for the methanol extract, 47% and 36% for the n-
hexane fraction, 33% and 31% for the ethyl acetate fraction, and 43%
and 42% for the methanol fraction at the 200 mg/kg and 400 mg/kg
doses, respectively!.

Antimicrobial Activity

The ongoing challenge of antibiotic resistance has led to a renewed
interest in exploring natural compounds as potential antimicrobial
agents*. Natural products, which can be sourced from medicinal plants,
marine organisms, and microbes, are recognized as a rich source of
biologically active molecules®®. Recent research emphasizes the
significant potential of these natural antimicrobial compounds, with
thousands still awaiting further investigation'®. Ugorji et al®® reported
that different extracts of Sabicea brevipes , including the n-butanol
fraction, ethyl acetate fraction, and n-hexane fraction, exhibited
antimicrobial activity against several pathogens, with minimum
inhibitory concentration (MIC) values detailed in Tables 1-4.

Table 1: Antimicrobial activity of Methanol leaf extract of Sabicea
brevipes against several pathogens

Pathogens MIC (mg/mL )
Pseudomonas aeruginosa 6.76
Escherichia coli 6.31
Staphylococcus aureus 7.76

Bacillus subtilis 7.08

Candida albicans 47.86

Table 2: Antimicrobial activity of Sabicea brevipes n-
butanol fraction against several pathogens

Pathogens MIC (mg/mL )
Pseudomonas aeruginosa 12.59
Escherichia coli 15.85
Staphylococcus aureus 17.78
Bacillus subtilis 15.85
Candida albicans 47.86

Table 3: Antimicrobial activity of Sabicea brevipes ethyl
acetate fraction against several pathogens

Pathogens MIC (mg/mL )
Pseudomonas aeruginosa 50.12
Escherichia coli 28.18
Staphylococcus aureus 25.12
Bacillus subtilis 26.92
Candida albicans 50.12

Table 4: Antimicrobial activity of Sabicea brevipes n-
hexane fraction against several pathogens

Pathogens MIC (mg/mL )
Pseudomonas aeruginosa 48.98
Escherichia coli 47.86
Staphylococcus aureus 50.12
Bacillus subtilis 50.12
Candida albicans 50.12

These tables above indicate varying degrees of antimicrobial efficacy
of the different fractions of Sabicea brevipes
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Antioxidant activity

Antioxidants are essential for maintaining the balance between free
radicals and the body’s defense mechanisms, which helps preserve
cellular integrity and prevent various chronic diseases?*%. Ugorji et al?®
investigated the antioxidant activity of Sabicea brevipes by measuring
ICso values, where a lower ICso value indicates higher antioxidant
activity and potency. The results from DPPH assay showed that the 1Cso
values for the methanol extract, the butanol fraction of Sabicea brevipes
, and standard ascorbic acid were 0.867 ug/mL, 1.417 pg/mL, and 1.539
png/mL, respectively. This indicates that both the methanol extract and
the butanol fraction exhibit better antioxidant properties than standard
ascorbic acid. In the Total Antioxidant Capacity (TAC) assay, Ugorji et
al® also reported ICso values for the methanol extract and butanol
fraction of Sabicea brevipes , along with those for standard ascorbic
acid. The values were 0.798 pg/mL, 1.352 pg/mL, and 1.563 pg/mL,
respectively. These findings suggest that the methanol extract and
butanol fraction of Sabicea brevipes possess superior antioxidant
properties compared to standard ascorbic acid when evaluated using the
TAC model. Overall, the 1Cso values for both the methanol extract and
the butanol fraction are lower than that of standard ascorbic acid,
reinforcing their effectiveness as antioxidants.

Aphrodisiac Activity

Aphrodisiacs are substances that are believed to enhance sexual desire
and performance, and they have fascinated humans for centuries.
Various plant-based and synthetic compounds have been claimed to
stimulate arousal and improve sexual function. The quest for effective
aphrodisiacs has a rich history that spans different cultures and
traditions®>. A study utilizing thin-layer chromatography on the
petroleum spirit and ethanol extracts of the roots of Sabicea brevipes
has identified several compounds, including Dehydro-epi-androsterone
(DHEA) (Figure 2), 17-Hydroxyprogesterone (Figure 3) steroids, and a
type of glycoside. The roots of Sabicea brevipes are recognized for their
stimulating and tonifying effects on muscles, making them potentially
beneficial for enhancing male potency. Research has indicated that
Dehydro-epi-androsterone can influence the in vitro growth of vascular
smooth muscle cells, revealing its potential use in managing erectile
dysfunction. Moreover, 17-Hydroxyprogesterone is crucial for
regulating blood pressure, which helps maintain proper blood flow to
the penis and can enhance erections. The glycosides found in Sabicea
brevipes support the effects of the steroids present in the plant. These
active compounds may contribute to sexual enhancement by dilating
coronary arteries, blocking calcium channels, and reducing capillary
fragility. This reinforces the historical use of Sabicea brevipes root as a
sex enhancer, particularly among men experiencing erectile dysfunction
in Oghe, Enugu State, Nigeria’
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Figure 2: Structures of Dehydro-epi-androsterone (DHEA)’
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Figure 3: Structures of 17- Hydroxyorigesterone 7

Phytochemicals

Phytochemicals are the diverse array of bioactive compounds found in
plants, they have garnered significant attention for their potential health
benefits?®. These plant-derived compounds serve as protectants against
environmental stresses and attractants for pollinators. Research has
demonstrated that they possess a wide range of therapeutic properties,
including antioxidant, anti-inflammatory, and anticarcinogenic
effects?®. A phytochemical screening of the aerial parts of the Sabicea
brevipes plant revealed the presence of alkaloids, terpenoids, tannins,
glycosides, and flavonoids!. The phytochemical analysis of methanol
leaf extract, with its butanol and ethyl acetate fraction of Sabicea
brevipes  shows the presence of flavonoids, tannins, saponins,
terpenoids, glycosides, steroids, and phenols, its N-hexane fraction
revealed the presence of flavonoids, saponins, terpenoids, glycosides
and steroids. The quantitative analysis of total phenolics, total
flavonoids, and tannin content reveals that the methanol extract
contained the highest levels of phenolics, measuring 110.78 + 1.06 mg
GAE/g. In contrast, the ethyl acetate fraction had the lowest total
phenolic content at 50.55 + 2.91 mg GAE/g. A similar pattern was
observed for total flavonoid content; the methanol extract recorded
418.40 + 14.03 mg QE/g, while the ethyl acetate fraction showed a total
of 192.40 + 3.06 mg QE/g. Regarding total tannin content, the methanol
extract had 102.22 +7.58 mg GAE/g, compared to just 27.33 £0.77 mg
GAE/qg for the ethyl acetate fraction?.

Polyphenols

Polyphenols are a group of natural compounds known for their phenolic
structures. This family consists of four main subclasses: flavonoids,
stilbenes, phenolic acids, and lignans. Beverages like olive oil, tea, and
red wine are considered excellent sources of polyphenols?2¢. Phenolic
compounds can either be formed naturally through the action of various
organisms or be produced industrially?’. Plant tannins, a type of
polyphenol, are commonly found in terrestrial and some marine
plants?®%, Animals and humans cannot synthesis tannins, which are
vegetable polyphenols?®®. Ugorji et al®® reported the presence of
flavonoids, phenols, and tannins in the leaves of Sabicea brevipes . The
health benefits of polyphenols include their ability to combat free
radicals and provide protective effects against cardiovascular diseases,
cancers, and other age-related conditions, as well as helping to prevent
inflammation and allergies®-*23326, Flavonoids have been shown to
provide benefits for a range of health issues, including angina pectoris,
cervical lesions, chronic venous insufficiency, dermatopathy, diabetes,
gastrointestinal ~ diseases, lymphocytic leukemia, menopausal
symptoms, rhinitis, and traumatic cerebral infarction34. Tannins have a
variety of properties that include anti-inflammatory, antidiarrheal,
antiparasitic, antiviral, antibacterial, and antioxidant effects®.
Additionally, phenol can be injected into muscles to treat muscle
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spasticity, a condition where the brain fails to coordinate effectively
with the spinal cord and nerves. It is also commonly used in medical
procedures for treating ingrown toenails®. Furthermore, phenolic
compounds have been found to exhibit anti-plasmodial activity®,

Isoprenoids

Isoprenoids, also known as terpenoids, are a class of natural compounds
that include terpenes, sesquiterpenes, limonoids, ubiquinone, menthol,
and camphor?, These compounds are found in plants such as Sabicea
brevipes 2. Isoprenoids are organic compounds characterized by the
arrangement of two or more hydrocarbons in a specific pattern, Some
common isoprenoids found in plants include limonene, myrcene, and
pinene. Limonene, in particular, is the most prevalent monoterpene
found in aromatic plants and fruits, imparting a lemon-like flavor and
aroma®, Isoprenoids offer several health benefits; they can help reduce
appetite, alleviate stress and anxiety, support digestion, possess
antioxidant properties, have potential effects in treating Alzheimer’s
disease, promote better sleep, and aid in pain relief®’.

Saponins

Saponins are a diverse group of naturally occurring glycosides that
possess surface-active properties. These compounds have gained
significant attention due to their impressive versatility and wide-ranging
applications. Saponins are found in many plant species, particularly
among dicotyledonous angiosperms, and they exhibit a broad spectrum
of biological activities®®. They have a unique structure, consisting of
a hydrophilic sugar moiety attached to a hydrophobic aglycone
(sapogenin) backbone, which gives them their characteristic surfactant
properties.

Ugorji et al?® reported the presence of saponins in the methanol leaf
extract of Sabicea brevipes . Saponins are glycosides found in plants
and consist of a sapogenin and sugar moieties***2. Saponins are known
to exhibit various biological activities, including hypoglycemic,
virucidal, antifungal, antimicrobial, and hypolipidemic effects.
Additionally, their effects on conditions such as acute injuries, erectile
dysfunction, venous edema due to chronic deep vein incompetence, and
systemic lupus erythematosus have also been documented.

Conclusion

This review focuses on the traditional uses, pharmacological potential,
and phytochemical analysis of Sabicea brevipes. Scientific studies have
validated that Sabicea brevipes possesses anti-inflammatory,
antioxidant, antibiotic, and aphrodisiac properties. The phytochemical
constituents found in Sabicea brevipes, including flavonoids, have been
reported to be beneficial for various conditions such as diabetes, angina
pectoris, chronic venous insufficiency, cervical lesions, dermatopathy,
gastrointestinal ~ diseases, menopausal symptoms, lymphocytic
leukemia, traumatic cerebral infarction, and rhinitis. Saponins found in
Sabicea brevipes are noted for their hypolipidemic, hypoglycemic,
antimicrobial, virucidal, and antifungal effects. Additionally, tannins
present in the plant have demonstrated anti-inflammatory, antidiarrheal,
antiparasitic, antiviral, antibacterial, and antioxidant activities. The
phenolic compounds also found in Sabicea brevipes have shown anti-
plasmodial activity. It is recommended that the activities of the
phytochemicals associated with Sabicea brevipes be scientifically
validated, along with its ethnobotanical applications for wound healing
and analgesic effects.

Conflict of Interest

The authors declare no conflict of interest.

Author’s Declaration

The authors hereby declare that the work presented in this article is
original. Any liability for claims relating to this article will be borne by
us.

ISSN 2955-1226 (Print)
ISSN 2955-123(Electronic)

References

1. Attah El, Ugwuagbo SC, Chinnam S, Eze FI, Nnadi CO,
Agbo MO, Obonga W, Rudrapal M, Walode SG, Nizam A,
Sahoo RK, Bendale AR, Khairnar SJ, Jagtap MR. Anti-
inflammatory Activity of Sabicea brevipes Wernharm
(Rubiaceae). Pharm.acia 2022;69(2): 311-317.
https://doi.org/10.3897/pharmacia.69.e82311

2. Roskov Y, Kunze T, Orrell T, Abucay L, Paglinawan L,
Culham A, Bailly N, Kirk P, Bourgoin T, Baillargeon G,
Decock W, De Wever A, Didziulis V. (ed). Species 2000 &
ITIS Catalog of Life: 2019 Annual Checklist . Naturalis.
2019; ISSN 2405-884X. TaxonID: 43129658 .

3. Wernham HF. A Monograph of the Genus Sabicea. London:
British Museum of Natural History. 1914; 25-35.24.

4. Zemagho L, Lachenaud O, Dessein S, Liede-Schumann S, &
Sonké B. Two new Sabicea (Rubiaceae) species from West
Central Africa: Sabicea bullata and Sabicea urniformis.
Phytotaxa, 2014;173(4), 285-292.

5. Davis AP, Govaerts R, Bridson DM, Ruhsam M, Moat J,
Brummit NA. A global assessment of distribution, diversity,
endemism and taxonomic effort in the Rubiaceae. Ann.
Missouri Bot. Gard.; 2009; 96 (1) 68-78

6. Wamucii S. Sabicea brevipes - Uses, Benefits & Common
Names. Retrieved 2024.
https://www.selinawamucii.com/plants/rubiaceae/Sabicea-
brevipes/#summary

7. Ogbuanu CC, Ehiri RC, Agboeze E. Identification of Two
Phytosterol and a Glycoside in Sabicea brevipes Plant Root
Extract, Int. J. of Pharm. & Life Sci.2021;12(1): 64-67

8. Ogbuanu CC, Ehiri RC, Ogah SPI. Phytochemical screening
and preliminary TLC Characterization of alkaloids in
Sabicea brevipes Root Res. J. Phytochem. 2014;8: 1-8

9. Irvine FR. Woody Plants of Ghana. Oxford University Press,
London. 1961;p. 48.

10. Chinedu E, Arome, D, Ameh FS. A new method for
determining acute toxicity in animal models. Toxicol. Int.
2013;20(3), 224-226. https://doi.org/10.4103/0971-
6580.121674

11. Usman YA, Alhassan A, Dhanjal DS, Chopra C, Singh R
Phytochemical Profiling and in-vivo assessment of Toxicity
of Persea americana Seeds and Calotropis procera Roots in
Rats. Indian J. 2020; 20(1): 94-97.
https://doi.org/10.5958/0974-083X.2020.00061.8,

12. Hussain N, Kakoti BB, Rudrapal M, Rahman Z, Rahman M,
Chutia D, Sarwa KK. Antidiabetic Activity of the bark of
Indian Cherry, Cordia dichotoma. Biosci. Biotechnol. Res.
Commun. 2020; 13(4): 2211-2216.
https://doi.org/10.21786/bbrc/13.4/88

13. Hussain N, Kakoti BB, Rudrapal M, Junejo JA, Laskar MA,
Lal M, Sarwa KK. Anticancer and Antioxidant Activities of
Cordia dichotoma Forst. Int. J. Green Pharm. 2020;14(3):
265-273.

14. Okoye FBC, Osadebe PO, Nworu CS, Okoye NN, Omeje
EO, Esimone CO. Topical anti-inflammatory constituents of
lipophilic leaf fractions of Alchornea floribunda and
Alchornea cordifolia. Nat. Prod. Res., 2011;25(20), 1941-
1949.D0I:10.1080/14786419.2010.512272

15. Hyun-Seung Lee, Yong-Jin Kwon, Eun-Bi Seo,Seul-Ki Kim,
Haeri Lee, Jin-Tae Lee, Pahn-Shick Chang, Young Jin Choi,
Sung-Hyen Lee, Sang-Kyu Ye. Anti-inflammatory effects of
Allium cepa L. peel extracts via inhibition of JAK-STAT
pathway in LPS- stimulatedRAW264.7 cells. J.
Ethnopharmacol., 2023;317, 116851

16. Chinwuba P, Achunike PA, Ugorji CO, Nworu CS. Anti-
Inflammatory and AntipyreticActivity of Methanol Leaf
Extract of Phoenix reclinata, Jacq (Aracaceae); Trend Nat
Prod Res. 2024;5(1). 44-
51.https://doi.org/10.61594/tnpr.v5i1.2024.104

48

© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License


https://doi.org/10.3897/pharmacia.69.e82311
https://translate.google.com/website?sl=tl&tl=en&hl=en&prev=search&u=http://www.catalogueoflife.org/DCA_Export/zip-fixed/2019-annual.zip
https://translate.google.com/website?sl=tl&tl=en&hl=en&prev=search&u=http://www.catalogueoflife.org/DCA_Export/zip-fixed/2019-annual.zip
http://www.mapress.com/phytotaxa/content/2014/f/p00173p292f.pdf
http://www.mapress.com/phytotaxa/content/2014/f/p00173p292f.pdf
https://www.selinawamucii.com/plants/rubiaceae/sabicea-brevipes/#summary
https://www.selinawamucii.com/plants/rubiaceae/sabicea-brevipes/#summary
https://doi.org/10.4103/0971-6580.121674
https://doi.org/10.4103/0971-6580.121674
https://doi.org/10.5958/0974-083X.2020.00061.8

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Trop J Phytochem Pharm Sci, February 2025; 4(2): 45 - 49

Ali AS, Nageye YA, Bello KE. Potential Therapeutic Effects
of Flavonoid-Rich Extract of Carica Papaya Against
Inflammation, Pain, and Pyrexia in Experimental Animals.
Trop J Nat Prod Res. 2024; 8(8):8138-8143
https://doi.org/10.26538/tjnpr/v8i8.33

Zhai X, Wu G, Tao X, Yang S, Lv L, Zhu Y, Dong D, Xiang
H. Success stories of natural product-derived compounds
from plants as multidrug resistance modulators in micro
organissome new ms. RSC Adv. 2003; 13,7798-7817 doi:
https://doi.org/10.1039/D3RA00184A

Vuong T.V. Natural Products and Their Derivatives with
Antibacterial, Antioxidant and Anticancer Activities.
Antibiotics, 2021;10(1), 70.
https://doi.org/10.3390/antibiotics10010070

Ugorji CO, lhedioha JN, Agbo MO, Ekere NR, Nwafor, FI,
Odoemelam EI. Antimicrobial and Antioxidant Studies of
the Leaf Extract and Fractions of Sabicea brevipes Wernham
(Rubiaceae), Int J Biochem Res Rev, 2019;27 (2): 9-10
Valadez-Vega C, Delgado-Olivares L, A. J, Alans E,
Villagomez Ibarra JR, Ramrez E, et al. The Role of Natural
Antioxidants in Cancer Disease [Internet]. Oxidative Stress
and Chronic Degenerative Diseases - A Role for
Antioxidants. InTech; 2013. Available from:
http://dx.doi.org/10.5772/51503

Ajao AA, Sibiya, NP, Moteetee AN Sexual prowess from
nature: A systematic review of medicinal plants used as
aphrodisiacs and sexual dysfunction in sub-Saharan Africa,
S. Afr. J. Bot, 2019; 122: 342-359, ISSN 0254-6299,
https://doi.org/10.1016/j.sajb.2018.08.011.

Liu RH. Health benefits of fruit and vegetables are from
additive and synergistic combinations of phytochemicals.
Am. J. Clin. 2003;78(3 Suppl), 517S-520S.
https://doi.org/10.1093/ajcn/78.3.517S

Camara JS, Perestrelo R, Ferreira R, Berenguer CV, Pereira
JAM, Castilho PC. Plant-Derived Terpenoids: A Plethora of
Bioactive Compounds with Several Health Functions and
Industrial ~ Applications-A  Comprehensive  Overview.
Molecules (Basel, Switzerland), 2024;29(16), 3861.
https://doi.org/10.3390/molecules29163861

Barreca D, Gattuso G, Bellocco E, Calderaro A, Trombetta
D, Smeriglio A, Lagana G, Daglia M, Meneghini S, Nabavi
SM. Flavanones: Citrus phytochemical with health-
promoting properties. BioFact 2017, 43, 495-506

Kumar A, P N, Kumar M, Jose A, Tomer V, Oz E, Proestos
C, Zeng M, Elobeid T, K S,0z, F. Major Phytochemicals:
Recent Advances in Health Benefits and Extraction Method.
Molecules. 2023; 28(2):887.
https://doi.org/10.3390/molecules28020887

Almasi A, Mahmoudi M, Mohammadi M, Dargahi A, Biglari
H. (2021). Optimizing biological treatment of petroleum
industry wastewater in a facultative stabilization pond for
simultaneous removal of carbon and phenol. Toxin Rev.,
2021;40(2).
https://doi.org/10.1080/15569543.2019.1573433

Xiao Y, Zhang S, Tong H, Shi S. Comprehensive evaluation
of the role of soy and isoflavone supplementation in humans
and animals over the past two decades. Phytother Res. 2018;
32:384-94. doi: 10.1002/ptr.5966

Tong Z, He W, Fan X, Guo A. Biological Function of Plant
tannin and its application in animal health. Front. Vet. Sci.
2022; 8:803657.doi: 10.3389/fvets.2021.803657

Kurnia D, Meilinawati D, Marliani L, Febrina E, Asnawi A.
A Review of Tannin Compounds in Avocado as

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

ISSN 2955-1226 (Print)
ISSN 2955-123(Electronic)

Antioxidants. Trop J Nat Prod Res. 2024; 8(10):8607 —8616
https://doi.org/10.26538/tjnpr/v8i10.1

Ballard CR, Maréstica MR. Health Benefits of Flavonoids.
In  Bioactive Compounds; Woodhead Publishing:
Cambridge, UK. 2019; pp. 185-201

Anna CC, Jesus PV, Hugo EA, Teresa AT, Ulises GC, Neith
P. Antioxidant capacity and UPLC-PDA ESI-MS
polyphenolic profile of Citrus aurantium extracts obtained
by ultrasound assisted extraction. J. Food Sci. Tech. 2018;55,
5106-5114

Shahbazi Y, Shavisi N. Limonene. In A Centum of Valuable
Plant Bioactives; Mushtaq, M., Farooq A., Eds.; Academic
Press: Cambridge, MA, USA, 2021; pp. 77-91

Wang X, Ma Y, Xu Q, Shikov, AN, Pozharitskaya, ON,
Flisyuk, EV, Liu M, Li H, Duez P. Flavonoids and saponins:
What have we got or missed? Phytomed. 2023; 109, 154580
Khan Rasheedy S. International Journal of Current Science
Research and Review Medical use of Phenol. Int. J. Curr.
Sci., 2022; 5(3). https://doi.org/10.47191/ijcsrr/\V/5-i3-14
Azebaze AG, Teinkela JE, Nguemfo EL, Valentin A,
Dongmo AB. Vardamides JC. Antiplasmodial activity of
some  phenolic compounds from  Cameroonians
Allanblackia. Afr. Health Sci, 2015; 15(3), 835-840.
https://doi.org/10.4314/ahs.v15i3.18

Cox-Georgian D, Ramadoss N, Dona C, Basu C. Therapeutic
and Medicinal Uses of Terpenes. Medicinal Plants.
2019;333-359. doi:10.1007/978-3-030-31269-5_15
Mugford ST, Osbourn A. Saponin Synthesis and Function.
In: Bach, T., Rohmer, M. (eds) Isoprenoid Synthesis in Plants
and Microorganisms. Springer, New York, NY. 2012;
https://doi.org/10.1007/978-1-4614-4063-5_28

El-Saber Batiha G, Magdy Beshbishy A, G. Wasef L, Elewa
YHA, A. Al-Sagan A, Abd El-Hack ME, Taha AE, M. Abd-
Elhakim Y, Prasad Devkota H. Chemical Constituents and
Pharmacological Activities of Garlic (Allium sativum L.): A
Review. J. Nutr. 2020; 12(3):872.
https://doi.org/10.3390/nu12030872

Elekofehinti OO, lwaloye O, Olawale F, Ariyo EO. Saponins
in Cancer Treatment: Current Progress and Future Prospects.
Pathophysiol. 2021;28(2):250-272..
doi:10.3390/pathophysiology28020017

Hamdi M, Feki A, Bardaa S, Li S, Nagarajan S, Mellouli M,
Boudawarad T, Sahnounb, Z, Nasri, M, Nasri, R. A novel
blue crab chitosan/protein composite hydrogel enriched with
carotenoids endowed with distinguished wound healing
capability: In vitro characterization and in vivo assessment.
Mater. Sci. Eng. 2020; 113, 110978
https://doi.org/10.1016/j.msec.2020.110978

Glencross B. Understanding the nutritional and biological
constraints of ingredients to optimize their application in
aquaculture feeds. In Aqua feed Formulation. Academic
Pres: Cambridge. 2016; pp. 33-73

Ibobo GO, Okpoghono J Onyesom I..Polyphenol Profile and
Antioxidant Properties of Various Solvent Fractions of
Phyllanthus Amarus. Trop J Phytochem Pharm. Sci. 2024;
3(3):246-253 http://www.doi.org/10.26538/tjpps/v3i3.6
Ngige NM, Aleke PC, Uzor PF.Green Synthesis of Silver
Nanoparticles Using the Leaf Extract of Pentaclethra
Macrophylla: Characterization and Evaluation of Their
Antimicrobial Activities. Trop J Phytochem Pharm. Sci.
2024; 3(5): 298 -302
http://www.doi.org/10.26538/tjpps/v3i5.1

49

© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License


https://doi.org/10.26538/tjnpr/v8i8.33
http://dx.doi.org/10.5772/51503
https://doi.org/10.1093/ajcn/78.3.517S
https://doi.org/10.1080/15569543.2019.1573433
https://doi.org/10.47191/ijcsrr/V5-i3-14
https://doi.org/10.1007/978-1-4614-4063-5_28
http://www.doi.org/10.26538/tjpps/v3i3.6

