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Table 11.1: Annonaceae: Supplementary Phytochemical

Information

Genus and Species (distribution)

References

Investigations, chemical components and activity (if known)

Artabotrys

Alkaloids: numerous alkaloids in the genus

see Aguilar (2001)

Liriodenine: antimicrobial, antiplasmodial, cardioprotective
(anti-ischaemic, anti-arrhythmic), antiplatelet, antioxidant,
cytotoxic, antitumour, central nervous system (CNS) sedative
and dopamine-regulation properties

see Chapter 6

Artabotrys crassifolius (Malaysia)

Antimicrobial, antioxidant and anticancer activity

Tan et al. (2015a, 2015b);
Kwan et al. (2016)

Alkaloids: artabotrine, liriodenine, atherospermidine,
lysicamine

Antimicrobial activity: bark extracts showed good antibacterial
activity, also anti-candida; artabotrine has a high level of
antibacterial activity, but no antifungal properties

Anticancer potential: cytotoxic activity artabotrine and
lysicamine; bark extracts and artabotrine were active in breast
and colorectal cancer cell lines

Artabotrys hexapetalus (India, Southeast Asia)

Leaves: cardioactive, cardiac stimulant, uterine stimulant,
muscle relaxant, hypotensive; antifertility activity (anti-
implantation), anti-oestrogenic

Aguilar (2001);
Aminimoghadamfarouj et al.
(2011a)

Antifungal: potent activity against plant pathogens

Stem extracts (alkaloids): significant activity against various
cancer cell lines, cytotoxic components are atherospermidine
and liriodenine

Sesquiterpenes: antimalarial activity

Arteflene: antimalarial semi-synthetic drug

Anticancer potential: Sesquiterpenes present with activity
against various cancer cell lines eg. artaboterpenoids

Xi et al. (2016)

Extracts (roots, fruits): anti-leishmania activity

Bajaj et al. (2018)

Artabotrys harmandii (Vietnam)

Extract: anticancer potential; potent anti-oestrogenic effect
with potential for hormone replacement therapy

Hung et al. (2014)

Essential oil (leaf): spathulenol (17%), aromadendrene epoxide
(12%), y-elemene (7%), isospathulenol (6%).

Artabotrys hongkongensis (China)

Extracts (stems, leaves): anticancer activity; sesquiterpenes
isolated with significant activity against various cancer cell

Liu et al. (2018a & 2018b);
Wen et al. (2020)
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lines

Essential oil: spathulenol (13%), B-
caryophyllene (7%), 6-cadinene (6%), y-
elemene (6%) and benzyl benzoate (6%).

Hung et al. (2014)

Artabotrys hildebrandtii (Madagascar)

Extracts (phenolics): antioxidant and antimicrobial activity

Andriamadio et al. (2015)

Artabotrys hexapetalus (syn A. intermedius; Vietnam)

Essential oil (leaf): 8-3-carene (19%), x-gurjunene (11%), x-
zingiberene (6%)

Hung et al. (2014)

Essential oil (stem): 8-3-carene (30%), germacrene D (15%),
ox-amorphene (8%)

Medicinal: used to make a stimulant tea, and for treatment of
cholera

Artabotrys madagascariensis (Madagascar)

Extract: anticancer components isolated

Murphy et al. (2008)

Artabotrys pallens (Vietnam)

x-phellandrene (20%), x-gurjunene (22%) bicycloelemene
(10%)

Hung et al. (2014)

Artabotrys petelotti (Vietnam)

Essential oil (leaf): elemol (19%), cis-f-guaiene (9%), 6-
cadinene (8%) and d-elemene (5.5%)

Hung et al. (2014)

Essential oil (stem bark): elemol (33%), d-cadinene (12%) and
spathulenol (10%)

Artabotrys thomsonii (Africa, Cameroon)

Alkaloids isolated: antioxidant oxoberberine alkaloids present

Nguemdjo Chimeze et al.
(2021)

Artabotrys vinhensis (Vietnam)

Essential oil: x-pinene (17%), limonene (15%), germacrene D
(14%), benzyl benzoate (9%)

Thang et al. (2013)

Cananga

Cananga latifolia (Southeast Asia)

Traditional medicine: febrifuge; the root infusion taken to ease
quotidian fevers, which occur every 24 hours and are typical of
malaria

Perry & Metzger (1980)

Liver disorders: seed clinically for treatment in Cambodia

Chassagne et al. (2017)

Cananga odorata (Madagascar, Comoro Islands, tropical Asia,
Malesia, extends to Australia)

Antimicrobial (plant, bark, leaf, flower, essential oil) i.e.
antibacterial, antibiofilm, antifungal; antioxidant (bark, leaf,
flower); anti-inflammatory (leaf, fruit, essential oil);
antifertility (root bark toxic to sperm)

Tan et al. (2015)

Antidiabetic (leaf, stem, flower buds): antihyperglycaemic

Matsumoto et al. (2014b);
Tan et al. (2015)
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Antibacterial: significant inhibition of biofilm formation and
anti-virulence activity against Staphylococcus aureus

Lee et al. (2014)

Bioavailability: iron oxide@C14 nanostructures enhanced
antimicrobial activity against S. aureus and Klebsiella
pneumoniae

Bilcu et al. (2014)

Extract: endophytic fungi (Aspergillus and Curvularia isolates)
showed strong antibacterial activity against pneumonia-
causing microbes

Mbekou et al. (2021)

Antifungal: anti-Aspergillus potential

Jantapan et al. (2017)

Essential oil (leaf): antioxidant; spathulenol (32%), humulene
epoxide-Il (7%), a—cadinol (4.5%)

Zhao et al. (2019)

Essential oil (Madagascar; flower): B caryophyllene (11%), «
gurjunene (5%), linalool (3%), epi o« muurolol (2%), y muurolene
(1.5%)

Gaydou et al. (1986)

Bioavailability: chitosan nanoemulsion of essential oil (linalool
24.5%, benzyl acetate 22.5%) improved antioxidant activity;
good antifungal properties against Aspergillus flavus with
potential use in food preservation

Upadhyay et al. (2021)

Essential oil (germacrene 23%, beta-caryophyllene 15%, plus
5-6% each geranylacetate, benzylbenzoate, linalool): wound
healing potential

Han et al. (2017)

Extract (leaf): antiviral; active against hepatitis B virus

Indrasetiawan et al. (2019)

Alkaloid: sampangine shows antimicrobial, anticancer and
antioxidant properties; neurotoxic potential

Mahdi et al, (2015)

Essential oil: anti-anxiety; improve sleep quality during cardiac
rehabilitation (lavender, bergamot, ylang ylang combination)

Zhang et al. (2016a & 2018);
McDonnell & Newcomb
(2019)

Nervous system and mood (essential oil): sedative, relaxing,
‘harmonising’ effect; anxiolytic (active component benzyl
benzoate, also linalool and benzyl alcohol); supportive effects
on mood and cognitive performance; calming with decreased
alertness; unfortunately, the memory enhancing effect was not
apparent in individuals with epilepsy

Moss et al. (2008); Watanabe
et al. (2013); Tan et al.
(2015); Zhang et al. (2016a);
Zhang et al. (2018); Amadeo
et al. (2020)

Insecticidal (essential oil): active against mosquitoes, mosquito
larva, common housefly, termites and agricultural pests; insect
repellent (mosquitoes and beetles)

Tan et al. (2015)

Insecticidal (essential oil): significant activity against flies,
mosquitoes and Cotton leafworm moth

Pavela et al. (2020)

Insecticidal: larvicidal, adulticidal; high insect repellent activity
for mosquitoes; essential oil methyl benzoate 15%, -
gurjunene 13%, p-methyl-anisole 13%, benzyl acetate 10%)

Vera et al. (2014); Soonwera
(2015); Soonwera &
Phasomkusolsil (2015);
Osanloo et al. (2019);
Sukkanon et al. (2021)

Pesticide (acaricide): active against ticks

Elmhalli et al. (2018)
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Antiparasitic: leaf extracts antiprotozoal; endophytic fungi
show antimalarial potential

Tan et al. (2015); Toghueo et
al. (2018)

Cosmetic: anti-inflammatory, healing; anti-melanogenesis,
skin-whitening (flower bud and seed)

Matsumoto et al. (2014a);
Tan et al. (2015)

Cosmetic: a component of anti-ageing, anti-wrinkle cosmetic
creams (combined with oils of ginger, wan-sao-long leaf,
lemongrass and holy basil)

Leelapornpisid et al. (2015)

Cosmetic: skin infections; useful against acne; synergistic with
other essential oils against Propionibacterium acnes and
Staphylococcus epidermis

Orchard et al. (2018)

Cyathostemma

Cvathostemma argenteum (Thailand)

Alkaloids: liriodenine (cytotoxic)

Khamis et al. (2004)

Phenolics: unusual flavanones are present

Khamis et al. (2004)

Dihydrochalcone: anticancer activity against breast cancer cells

Rachakhom et al. (2019)

Chalcones: dihydrochalcones with anti-inflammatory activity
isolated

Somsrisa et al. (2013)

Benzylbenzoate: antiparasitic (anti-scabies, anti-tick),
vasodilatory, spasmolytic (anti-asthmatic, antitussive)

Desmos

Antiviral components (a cinnamoylbenzaldehyde and lawinal):
anti-HIV activity

Wu et al. (2003)

Desmos cochinchinensis, D. chinensis

Essential oils: were rich in beta-caryophyllene, germacrene D
and alpha-pinene

Dai et al. (2012)

Desmos chinensis (China)

Grandiuvarones (leaf extracts): antifungal (anti-Aspergillus)
and antibacterial properties

Zhi et al. (2019)

Desmos chinensis var. lawii

Essential oil (leaf): moderate antibacterial and antifungal
activity

Hisham et al. (2012)

Desmos cochinchinensis (Asia and the Philippines)

Flavonoids, oxypinones (twig extracts); also
desmoscochinoxypinone B, chrysin pinocembrin benzoate
(flower and leaf extracts): anti-diabetic potential

Meesakul et al. (2019);
Suthiphasilp et al. (2020a)

Antioxidant components e.g. cardamonin and chrysin

Bajgai et al. (2011)

Desmos dumosus (China)

Essential oil: rich in beta-caryophyllene, germacrene D and
alpha-pinene

Dai et al. (2012)

Desmosdumotin C (root extracts): anticancer activity (also
investigation of anticancer analogues)

Wen et al. (2019)

Antidiabetic components identified

Suthiphasilp et al. (2021)
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Desmos penduculosus (Southeast Asia, Vietnam)

Essential oil: high amounts of beta-elemene, beta-
caryophyllene and germacrene D, D. penducolosus var.
tonkinensis rich in beta-caryophyllene, germacrene D and
alpha-pinene

Dai et al. (2012)

Desmos rostrata (Vietham)

Alkaloids (stem bark): discretine and derivatives show anti-
plasmodial activity (antimalarial potential); desmorostratine
(cytotoxic activity)

Nguyen et al. (2008)

Goniothalamus

Numerous aporphine alkaloids, acetogenins and styryllactones
are present in the genus with anticancer and antibacterial
potential

Wiart et al. (2007); Seyed et
al. (2014); Meesakul et al.
(2020a)

Anonaine: vasorelaxant, antibacterial, antiplasmodial,
antifungal, antioxidant and anticancer

Anonaine: antidepressant; anonaine can inhibit dopamine
uptake (as can liriodenine and bulbocapnine), which may well
play a role in the use of some species as anti-anxiety agents

Grifficyclocin B: anti-tumour activity against liver cancer cell
lines; analogues examined for drug development

Chen et al. (2018)

Altholactone: anti-inflammatory, anticancer; active against
prostate and bladder cancer cell lines

Zhao & Li et al. (2014); Jiang
et al. (2017)

Styryllactones: poor water solubility; styryllactones complexed
with HP-B-CD (hydroxypropyl-B-cyclodextrin) showed
significantly enhanced cytotoxic effects

Ma et al. (2020)

Goniothalamin (and derivatives):

numerous studies show anticancer activity

Lee et al. (2008); Li et al.
(2013); Barcelos et al. (2014);
Seyed et al. (2014); Li et al.
(2016); Weber et al. (2017);
Sachs et al. (2019)

Drug development: enhanced anticancer activity and Selectivity
of goniothalamin with acetalated Dextran (Ac-Dex)
hanoparticles

Braga et al. (2020)

Antimalarial potential in combination with chloroquine

Mohd Ridzuan et al. (2006)

Anti-inflammatory, anti-ulcer and gastroprotective and colon
protective

Vendramini-Costa et al.
(2014, 2015 and 2017)

Cardiovascular system: potential use in cardiac stent
(restenosis) treatments

Chan et al. (2010)

Antifertility

Hawariah et al. (1994)

Antimicrobial: weak antibacterial activity; significant antifungal
action; potent anti-Candida activity

Martins et al. (2009);
Mosaddik & Haque (2003)

Antiparasitic: anti-trypanosoma

de Fatima et al. (2006)

Goniothalamus albiflorus
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Essential oil:1,8-cineole (13%), x-pinene (11%), ledol (7.5%),
caryophyllene oxide (7%),

Wanner et al. (2016)

Goniothalamus andersonii (Malaysia)

Goniothalamin (and plant extract): strong inhibition of plant
growth

Wasano et al. (2015)

Goniothalamus australis (Australia)

Styrllactones and alkaloids (plant extract): antiplasmodial;
sauristolactam and anonaine had particularly potent
antiparasitic activity

see Levrier et al. (2013)

Goniothalamus cheliensis (China)

Anticancer styllactone: cheliensisin A active in human bladder
cancer; antileukaemia

Zhang et al. (2014); Zhang et
al. (2016b)

Twig and leaf extracts: complex chemistry including bioactive
styryllactones; griffithazanone A active against colorectal
cancer cells

Jaidee et al. (2019b)

Goniolactone C: anti-restenosis potential for heart surgery
procedures

Sun et al. (2014)

Goniothalamus elegants (Thailand, Vietnam)

Styryllactones and aristolactams (bark extracts): significant
cytotoxic, anticancer and antiplasmodial activity demonstrated

Suchaichit et al. (2015)

Goniothalamus griffithii (Thailand)

Anticancer: induce apoptosis, activity due to pinocembrin and
goniothalamin

Banjerdpongchai et al. (2016)

Goniothalamus lanceolatus (Malaysia)

Medicinal use for treating fevers and skin diseases;
antimalarial activity of root extract and parvistone D

Kaharudin et al. (2020)

Cytotoxic styryllactones identified

Bihud et al. (2019)

Goniothalamus laoticus (Thailand)

Styrllactones and an alkaloid isolated from flowers:
antiplasmodial, cytotoxic, antimycobacterial activity

Lekphrom et al. (2009)

Nordicentrine: antiplasmodial, cytotoxic and antimycobacterial
activity

Goniothalamus longistipetes (Borneo)

Antibacterial components identified (styryllactones and a
benzoic acid)

Teo et al. (2020)

Goniothalamus macrocalyx (Vietnam)

Styryllactones isolated (fruit extracts), plus acetogenins eg.
annonacin, isoannonacin; 3-deoxycardiobutanolide has
significant activity against cancer cell lines; 7-
acetylaltholactone also showed active anticancer properties

Trieu et al. (2014)

Goniothalamus macrophyllus (Malaysia)

Essential oil: germacrene D (25%), bicyclogermacrene (12%), o—
copaene (7%), 6-cadinene (6%),

Shakri et al. (2020)
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Goniothalamus marcanii (Thailand)

Cytotoxic activity (stem bark): marcanine G showed activity
against lung and breast cancer cell lines; 5-acetyl
goniothalamin also active against breast cancer

Boonmuen et al. (2016);
Thanuphol et al. (2018)

Goniothalamus malayanus (Malaysia)

Essential oil: bicyclogermacrene (44%), germacrene D (21%), B-
elemene (8%)

Shakri et al. (2020)

Goniothalamus scortechinii (Malaysia)

Goniothalamin: antibacterial (leaf extracts) with good broad
spectrum activity, also anti-Candida properties

Wiart et al. (2007); Seyed et
al. (2014)

Goniothalamus sawtehii (Myanmar, Thailand)

Anticancer activity: acetogenin (sawtehtetronenin) active
against liver and breast cancer cells

Thiplueang et al. (20140

Goniothalamus tamirensis (Thailand)

Anticancer activity: colon cancer cells line (styryllactone:
acetoxygoniothalamin)

Meesakul et al. (2020a)

Meiogyne

Meiogyne cylindrocarpa (Malaysia)

Sesquiterpene: meiogynin A shows anticancer
(antiproliferative) activity

Litaudon et al. (2009)

Meiogyne baillonii (New Caledonia)

Extracts (bark): stictic acid which is of interest for anticancer
studies; extracts also contain baillonic acid, lactones,
butenolides, aristolactams and aporphine alkaloids

Olivon et al. (2018)

Melodorum

Melodorum fruticosum (Thailand)

Extract (leaf): anti-inflammatory activity; melodamide A
isolated with pronounced anti-inflammatory activity

Chan et al. (2013); Engels et
al. 2018 & 2019)

Endophytic fungi (flower extracts): antioxidant and broad-
spectrum antibacterial components isolated

Tanapichatsakul et al. (2018)

Cytotoxic components (root extracts) e.g. melodorinol and
analogues

Hongnak et al. (2015)

Cytotoxic butenolides (flower extracts): anti-melanogenesis
activity

Tanabe et al. (2018)

Melodorum siamensis (Thailand)

Cancer studies: cytotoxic chalcone derivatives isolated

Prawat et al. (2013)

Extracts (fruit and leaf): contain amides and flavonoids

Jaidee et al. (2019a)

Miliusa

See: The Son (2019) for
phytochemical review

Miliusa balansae (Vietnam)

Flavonoid: chrysosplenol C has cardioactive and antiviral
properties; also potential to enhance antibacterial drug activity

Semple et al. (1999); Son et
al. (2011); Williams et al.
(2013); Venkateswararao et
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al. (2015)

Alkaloids eg. liriodenine

The Son (2019)

Extract: antioxidant and anti-inflammatory activity

Thao et al. (2015)

Flavones: cytotoxic activity

Kamperdick et al. (2002);
Huong et al. (2005)

Anticancer potential: miliusol

The Son (2019)

Miliusa cuneata (Thailand)

Protoberberine alkaloids: antimalarial activity

Promchai et al. (2016)

Alkaloids eg. liriodenine

The Son (2019)

Anticancer potential: miliusol

The Son (2019)

Miliusa fragrans (Thailand)

Antiviral: anti-herpes activity

Sawasdee et al. (2013); The
Son (2019)

Miliusa sessilis (Thailand)

Miliusin neolignans (leaf extracts) isolated; dehydrodieugenols
(A and B); miliusin B showed good anticancer activity

Pootaeng-On et al. (2020)

Miliusa sinensis (Vietnam)

Extracts (flavones, chalcones): cytotoxic activity

Thuy et al. (2011)

Miliusanes: anticancer (antiproliferative) lead molecules for
drug development

Xu et al. (2019a)

Miliusol: anticancer properties

The Son (2019)

Miliusa smithiae (Thailand)

Anticancer flavonoid (ayanin)

The Son (2019)

Miliusa tomentosa (India)

Extract and oil (leaf): broad-spectrum antimicrobial activity;
strong antibacterial; also against Candida and Fusarium

Badgujar & Surana (2011);
The Son (2019)

Essential oil: analgesic

Menon & Kar (1970)

Miliusa umpangensis (Thailand)

Anticancer components: flavonoids (ayanin) and miliusanes

Sawasdee et al. (2014); The
Son (2019)

Miliusa velutina (Thailand)

Antimalarial, antibacterial, antimycobacterial and cytotoxic
activity (fruit & flower components)

Promgool et al. (2019); The
Son (2019)

Epoxyconiferyl alcohol: cytotoxic against liver cancer cell lines

Nguyen Thien et al. (2020)

Acetogenins present e.g. goniothalamusin (moderate
antibacterial activity)

The Son (2019)

Mitrella

Chrysin: this flavonoid from M. kentii has shown extensive
pharmacological activity. It is also found in bee products
(honey, propolis) and Passionflower vines (genus Passiflora
esp. P. caerulea)

Mitrella kentii (Malaysia)

Malaysian healers use the root decoction to treat fevers

Sidahmed et al. (2013)
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Plant extracts: rich in isoquinoline alkaloids, dihydrochalcones
and benzoic acids; extracts have shown anti-inflammatory
activity

Saadawi et al. (2012)

Leaf extracts: components have anticoagulant potential

Saadawi et al. (2012)

Chalcone: desmosdumotin C (bark extracts) demonstrated a
gastroprotective effect linked with antioxidant, anti-
inflammatory and anti-Helicobacter properties.

Sidahmed et al. (2013)

Desmosdumotin C: analogues evaluated for anticancer activity

Wen et al. (2019)

Chrysin (flavonoid): bioavailability is very low (0.003-0.02%)
due to limitations imposed by poor solubility and rapid
excretion; strategies are being investigated to improve
availability eg. cyclodextrin complexes or oil-in-water
emulsions which improve chrysin solubility

Nabavi et al. (2015); Fenyvesi
et al. (2020); Gao et al.
(2021); Talebi et al. (2021b);
Stompor-Goracy et al.
(2021); Ting et al. (2021)

Chrysin (antimicrobial): antiviral against Coxsackievirus;
potential inhibition of influenza virus; also enterovirus 71,
chikungunya virus, HIV; chrysin-nanoparticles exhibited
enhanced anti-biofilm efficacy against S. aureus

Song et al. (2015);
Siddhardha et al. (2020); Kim
et al. (2021); Talebi et al.
(2021b)

Chrysin (chemoprotective): anti-toxin activity with antidotal
potential

Samarghandian et al. (2019)

Chrysin: anti-inflammatory, wound healing potential, potential
for treatment of dermatitis and psoriasis (skin inflammation);
analgesic, potential use for nerve pain (neuropathic pain) eg.
diabetic neuropathy; anti-gout (reduce uric acid, xanthine-
oxidase inhibition, anti-inflammatory); reduce knee joint
(synovial) inflammation

Lin et al. (2015); Mani &
Natesan (2018); Naz et al.
(2019); Hong et al. (2020);
Liao et al. (2020); Yeo et al.
(2020 & 2021); Li et al.
(2020); Rayiti et al. (2020);
Chang et al. (2021)

Chrysin (cosmetic): anti-inflammatory, skin protectant
potential (inhibit melanogenesis, UV protection)

Zhu et al. (2016); Choi et al.
(2017)

Chrysin (immunomodulatory): antioxidant, anti-allergenic, use
in autoimmune disorders (e.g. encephalomyelitis)

Zhang et al. (2015a); Mani &
Natesan (2018); Del Fabbro
et al. (2019a); Mohammadi et
al. (2019a); Naz et al. (2019)

Chrysin (gastrointestinal tract): good potential for use in
inflammatory bowel disorders (colitis); wound healing;
enhance gastric ulcer healing; anti-diarrhoea

Mani & Natesan (2018); Song
et al. (2019); Fagundes et al.
(2020); Talebi et al. (2021b)

Chrysin (haematology): anti-sickling activity with potential use
in sickle cells disease

Muhammad et al. (2019)

Chrysin (cardiovascular): cardioprotective, anti-thrombotic,
anti-cholesterol, anti-atherosclerosis, vasorelaxant and
antihypertensive; anti-ischaemic in heart attack (acute
myocardial infarction); vascular inflammatory disorders

Nabavi et al. (2015); Rani et
al. (2016): Dong et al. (2019);
Farkhondeh et al. (2019);
Wang et al. (2019); ma et al.
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(2020); Talebi et al. (2021b)

Chrysin (reproductive disorders): chemoprotective; protective
effect on testicular, prostate and ovarian function; benefits for
endometriosis, ovarian torsion

Mani & Natesan (2018);
Melekoglu et al. (2018);
Shoieb et al. (2018); Belhan
et al. (2019); Ryu et al.
(2019)

Chrysin (respiratory tract): anti-inflammatory, anti-asthmatic;
anti-oedema, protection against pleurisy and chemical-
induced lung damage, also lung fibrosis, pulmonary oedema
and hypertension, COPD (chronic obstructive pulmonary
disease) allergic inflammation, pneumonia

Yao et al. (2016); Wang et al.
(2019); Yang et al. (2018b);
Talebi et al. (2021b)

Chrysin (bone metabolism): anti-inflammatory, anti-arthritic,
bone protective and chondroprotective; anti-osteroarthritis

Mani & Natesan (201 8); Xia et
al. (2018); Zhang et al.
(2019a)

Chrysin (nervous system): neuroprotective, anti-inflammatory;
support memory, anti-seizure (anti-convulsive), anti-anxiety
and antidepressant; benefits for spinal cord injury, anti-
ischaemic protection against traumatic brain injury and
memory loss (eg. stroke)

Nabavi et al. (2015); Filho et
al. (2016); Thangarajan et al.
(2016); Sharma et al. (2017);
Farkhondeh et al. (2020); Li
et al. (2019); Rashno et al.
(2019); Rodriguez-Landa et
al. (2019); Sarkaki et al.
(2019); Shooshtari et al.
(2019); Bortolotto et al.
(2020); Prajit et al. (2020);
Khombi Shooshtari et al.
(2021); Stompor-Goracy et
al. (2021); Talebi et al.
(2021b)

Chrysin (neuroprotective): chemoprotective; also activity in a
wide spectrum of neurodegenerative and neuroinflammatory
conditions eg. memory dysfunction in Parkinson’s and
Alzheimer’s disease; also benefits for Huntington’s disease,
multiple sclerosis, autoimmune encephalitis and neuritis;
neuropathic pain

Guo et al. (2016); Goes et al.
(2018); Del Fabbro et al.
(2019b); Krishnamoorthy et
al. (2019); Angelopoulou et
al. (2020); Stompor-Goracy
et al. (2021); Talebi et al.
(2021b)

Chrysin (metabolic activity; liver and kidney function): anti-
diabetic and protect against diabetic cellular damage; chrysin-
phytosomes show enhanced bioavailability; anti-obesity
potential; hepatoprotective, antifibrotic (activity enhanced by
cyclodextrin complexes and nanocomplex formulation) and
protective against fatty liver; reduce blood ammonia levels;
anti-ischaemic; chemoprotective, active against cyclosporine A
kidney damage (renoprotective, antifibrotic)

Balta et al. (2015); Kang et al.
(2015); Satyanarayana et al.
(2015); Basu et al. (2016);
Funakoshi-Tago et al. (2016);
Samarghandian et al.
(2016b); Andrade et al.
(2019a & 2019b);
Mohammadi et al. (2019b);
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Pai et al. (2019); Pingili et al.
(2019); Temel et al. (2019);
Xu et al. (2019b); Ahmed et
al. (2020); Ignat et al. (2020);
Kim & Imm (2020); Alkahtane
et al. (2021); Ciceu et al.
(2021); Nagavally et al.
(2021)

Chrysin (anticancer): active against a broad range of cancers
with activity limited by low bioavailability; anti-metastatic;
cytotoxic, antioxidant, active against numerous cell lines e.g.
oral, nasopharyngeal, oesophageal, bone, thyroid, prostate,
skin, breast, cervical, ovarian, lung, pancreas, liver, bladder,
kidney, melanoma, leukaemia, choriocarcinoma; naturally
concentrates in lower gastrointestinal tract suggesting
anticancer potential against colorectal cancer; significant
chemoprotective protential

Kasala et al. (2015, 2016a
and 2016b) Mohammadian et
al. (2016); Rashid et al.
(2016); Samarghandian et al.
(2016a); Mani & Natesan
(2018); Balam et al. (2020);
Kim & Jung et al. (2020);
Moghadam et al. (2020); Gao
et al. (2021); Talebi et al.
(2021a)

Chrysin (chemoprotective): anti-toxin activity; prevention of
chemotherapy-induced liver, testicular and kidney damage;
protective effects against numerous drugs eg. methotrexate,
diclofenac, cyclophosphamide, mitomycin C

Pingili et al. (2019);
Samarghandian et al. (2019);
Temel et al. (2019);
Stompor-Goracy et al. (2021)

Chrysin (synergistic anticancer activity): enhance anticancer
drug activity (e.g. docetaxel, 5-fluorouracil, camptothecin);
formulations focusing on improving drug bioavailability and
enhancement of anticancer activity

Lim et al. (2016); Tang et al.
(2016); Komath et al. (2018);
Mani & Natesan (201 8);
Ghamkhari et al. (2019); Lee
et al. (2021)

Chrysin (eye disorders): anti-inflammatory, prevent macular
degeneration and anti-cataract potential; protective for uveal
inflammation (uveitis) and macular degeneration; protective
effect on eye function with possibilities for prevention of
diabetic retinopathy (although there is conflicting evidence)

Meng et al. (2016); Song et
al. (2016); Sundararajan et al.
(2016); Ahmed et al. (2020);
Liao et al. (2020); Song et al.
(2020); Wojnar et al. (2020)

Mitrephora

Mitrephora alba (Thailand)

Diterpenoids with cytotoxic activity isolated

Rayanil et al. (2013)

Mitrephora celebica (Indonesia)

Extracts and diterpenes: active against MRSA (methicillin-
resistant Staphylococcus aureus) and Mycobacterium
smegmatis

Zgoda et al. (2001); Zgoda-
Pols et al. (2002)

Mitrephora diversifolia (Australia)

Alkaloid: antiplasmodial, malarial potential

Mueller et al. (2009)

Mitrephora glabra (Indonesia)

Extracts: cytotoxic and antibacterial components e.g.
diterpenes and liriodenine

Li et al. (2009)
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Antimicrobial: various compounds demonstrate antifungal and

antimycobacterial activity

Mitrephora maingayi (China)

Mitregenin (acetogenin): annonaceous acetogenins are not
widespread in the genus

Zhang et al. (2010)

Mitrephora sirikitiae (Thailand)

Anticancer: cytotoxic lignans and alkaloids (stem and leaf
extracts) eg. magnone A and 6-methoxymarcanine A;
liriodenine, oxoputerine

Anantachoke et al. (2020)

Mitrephora teysmannii (Thailand)

Components with antidiabetic potential isolated

Rayanil et al. (2016)

Mitrephora thorelii (China)

Clerodane-type diterpenes with anti-tumour activity against
liver cancer

Meng et al. (2007)

Mitrephora tomentosa (Thailand)

Mitrephentosins isolated (leaf and twig extracts) with
antimalarial activity

Wongsomboon et al. (2021)

Mitrephora vulpina (Malaysia)

Antithrombotic potential: phylligenin and quebrachitol show
potent anti-platelet activity

Moharam et al. (2010)

Mitrephora wangii (Thailand)

Medicinal use as an immune tonic and antimicrobial agent:
antioxidant neolignans isolated with potent activity; flowers
contain endophytes that can product beta-thujaplicin
(antibacterial activity)

Jaidee et al. (2018);
Monggoot et al. (2018)

Phaeanthus

Phaeanthus ebracteolatus (syn P. ophthalmicus; Philippine
Islands)

BBIQ (bisbenzylisoquinalone) alkaloids are present eg.
phaeantharine which has antibacterial activity

Van Beek et al. (1983)

Phaeanthus macropodus (Papua New Guinea; PNG)

Main alkaloids: phaeanthine [sic] and limacine; leaf and bark
alkaloids show toxicity (hypotension, diuretic)

Collins et al. (1990)

Phaeanthine: antibacterial against Bacillus subtilis and
Staphylococcus aureus, as well as exhibiting antifungal
properties.

Phaeanthus crassipetalus (Southeast Asia)

Isoquinoline alkaloids (including limacine): vasorelaxant

Zaima et al. (2012)

Phaeanthus ophthalmicus (Philippine Islands)

Medicinal plant used to treat bacterial conjunctivitis and
similar infections: tetrahydrobisbenzyl alkaloids eg.
tetrandrine, limacusine, the latter showing substantial anti-
inflammatory and antibacterial activity

Magpantay et al. (2021)

Phaeanthus vietnamensis (Vietham)
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Medicinal use for the treatment of inflammatory disorders:
anti-inflammatory antioxidant isolated

Nhiem et al. (2017)

Polyalthia

Anti-inflammatory studies: P. cerasoides (polycerasoidol), P.
longifiolia (numerous components), P. parviflora
(styryllactones)

Chen et al. (2021)

Chemistry: alkaloids and terpenes are the most abundant
chemical in the genus; also present are flavonoids, lighans,
sterols, organic acids etc.

Chen et al. (2021)

Clerodane-type diterpenes are of particular phytochemical
interest with antimicrobial, anti-inflammatory, antidiabetic,
anti-tumour, anticancer properties

Chen et al. (2021)

HCD (16-hydroxycleroda-3,13-dien-15,16-olide): clerodane
diterpene with anti-inflammatory, neuroprotective, anticancer,
antifungal, antidiabetic, anti-obesity and antimicrobial activity

Marthanda Murthy et al.
(2005); Beg et al. (2015);
Huang et al. (2017); Zheng et
al. (2019)

Antimicrobial: alkaloids eg. anonaine (anti-mycobacterial);
acetogenins eg. debilisones (antibacterial); oxoprotoberberine
eg. pendulamines (antibacterial); clerodane diterpenes eg.
kolavenic acid (antibacterial); triterpenoids eg. friedelin
(antibacterial); triterpene eg. suberosol (antiviral)

Chen et al. (2021)

Alkaloids and terpenes: numerous components with cytotoxic,
anti-tumour activity eg. goniothalamin, liriodenine, anonaine,
clerodane diterpenes

Chen et al. (2021)

Altholactone: antimicrobial (antifungal, antibacterial); active
against Mycobacterium tuberculosis, benzoate derivatives
show enhanced antifungal activity; also anticancer, anti-
inflammatory

Euranorasetr et al. (2016);
Elnaas et al. (2020)

Polyalthic acid (ent-polyalthic acid and derivatives): originally
isolated from Polyalthia fragrans, antifungal (active against
dermatophytes); interesting antibacterial activity against oral
pathogens; anti- Candida; antiparasitic (anti-leishmania, anti-
trypanosoma)

Mizuno et al. (2015); Bardaji
et al. (2016); Borges et al.
(2016); Abrao et al. (2018);
Pfeifer Barbosa et al. (2019);
Cicek et al. (2020); Pontes de
Sousa et al. (2020)

Polyalthic acid: anti-inflammatory, analgesic, synergistic with
naproxen; gastroprotective, muscle relaxant (potential for
spasmodic respiratory disorders), anti-tumour and
chemoprotective against colon cancer

Reyes-Trejo et al. (2008);
Sdnchez-Mendoza et al.
(2008); Huang et al. (2013);
Senedese et al. (2019);
Rodriguez-Silverio et al.
(2021)

Polyalthia cerasoides

Polycerasoidol: anti-inflammatory (significant activity);
cardioprotective

Chen et al. (2021)

Stem bark extracts: antioxidant, analgesic, hepatoprotective

Goudarshivananavar et al.
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(2015)

Anticancer: components (DMMA) active in leukaemia, breast,
liver cancer cell lines

Banjerdpongchai et al. (2013)

Polyalthia cinnamomea (Malaysia)

Alkaloids (twig extract): antidiabetic potential

Suthiphasilp et al. (2020b)

Polyalthia evecta (southern IndoChina)

Medicinal use (Thailand): carminative, galactagogue

Machana et al. (2012)

Extracts (root): components were antiplasmodial against
malaria parasite (evectic acid); also anti-mycobacterial activity
(furans)

Machana et al. (2012)

Anticancer: activity against liver cancer cell line

Machana et al. (2012)

Polyalthia longifolia (India, Pakistan & Southeast Asia)

Anti-parasitic (anti-leishmania, anti-trypanosoma),
antimicrobial, cardioprotective (cholesterol-lowering,
antihypertensive), anti-obesity, anti-cholinergic (anti-
Alzheimer’s)

See text: Chapter 11

Essential oil: Polyalthia longifolia var. pendula beta-
caryophyllene (30%), alpha-zingiberene (22%), aromadendrene
(15%), beta-selinene (9%).

Thang et al. (2013)

Antimicrobial: antibacterial; anti-MRSA; synergistic activity
with antibiotics

Gupta et al. (2013 & 2016);
Kirubakari et al. (2020)

Clerodane diterpenes (and derivatives): anti-Candida;
antifungal; anti-virulence and antibiofilm properties, active
against S. aureus (MRSA) and Streptococcus mutans

Marthanda Murthy et al.
(2005); Faizi et al. (2008);
Bhattacharya et al. (2015);
Khan et al. (2017)

Antifungal: diterpenoids active against plant pathogens eg.
rice blast, tomato late blight, pepper anthracnose

Nguyen et al. (2021b)

Extract (plant): anti-corrosive activity; green biocide active
against sulphate-reducing bacteria

Vaithiyanathan et al. (2018)

Antiviral: anti-Herpes; activity against paramyxoviruses

Yadav et al. (2020)

Cosmetic (proanthocyanidins): antioxidant, skin-whitening
potential

Chen et al. (2014)

Anti-inflammatory (significant activity leaf, stem bark and root
extracts; also clerodane diterpenes): antioxidant, analgesic;
potential for use in numerous disorders including irritable
bowel disease and other forms of colitis; protective against
bowel (colorectal) cancer

Mandal et al. (2012);
Moniruzzaman et al. (2015);
Zheng et al. (2019); Chen et
al. (2021)

Clerodane diterpenes (seeds): anti-gout potential (xanthine-
oxidase inhibition)

Nguyen et al. (2021a)

Gastroprotective: clerodane diterpenes active against
Helicobacter pylori. also anti-histamine activity

Edmond et al. (2020)

Alkaloids: anti-cholinergic activity with potential use for
Alzheimer’s disease

Naaz et al. (2013)

Quercetin and kolavenic acid: anti-Acanthamoeba activity;

Anwar et al.(2020)
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enhanced with conjugated silver nanoparticle complex

Kolavenic acid (diterpene): anti-inflammatory, anticancer
potential; plant defensive chemical against insects

Da Trindade et al. (2018);
Morimoto (2019); Kurisawa et
al. (2020); Akabane et al.
(2021)

Rutin: can be present in appreciable amounts; vasoprotective,
anti-inflammatory, anticancer, antiarthritic; useful for epistaxis
(nose bleeds), hypertension, radiation injury, retinopathy,
varicose veins to strengthen vascular structure and prevent
capillary fragility

Williams (2011); Doshi et el.
(2014); see Table 12.1 for
further details

Hepatoprotective: extracts and clerodane diterpenes

Chen et al. (2021)

Renoprotective: protective against radiation induced kidney
inflammation (nephritis); kaempferol-3-O-rutinoside and
anonaine had antihistaminic activity

Mostafa et al. (2021)

Antimalarial activity (leaf extracts)

Gbedema et al. (2015);
Bankole et al. (2016);
Kwansa-Bentum et al. (2019)

Antiparasitic: anti-trypanosoma; anti-leishmania (diterpene
HCD)

Misra et al. (2010); Ebiloma
et al. (2018)

Metabolic activity and anti-diabetic: diterpenes isolated with
hypoglycaemic (hanoencapulation to enhance activity),
hypolipidaemic, hepatoprotective; also antioxidant flavonoids
protective against diabetic complications

Sashidhara et al.(2011);
Huang et al. (2017 & 2019);
Rai et al. (2021)

Radioprotective (leaf extract)

Jothy et al. (2016)

Chemoprotective (heavy metal and drug toxicity): prevention of
cadmium induced hepatotoxicity; also paracetamol liver injury

Oyeyemi et al. (2020); Chen
et al. (2021)

Anticancer: induce apoptosis (extracts: methanolic leaf and
polyphenol-rich) active against prostate cancer cell lines; also
clerodane diterpenes against leukaemia, glioma, oral, renal
and bladder cancer cell lines

Sari et al. (2013);
Thiyagarajan et al. (2016);
Cheng et al. (2017);
Vijayarathna et al. (2017a &
2017b); Afolabi et al. (2017 &
2019); Chen et al. (2018);
Shanmugapriya et al. (2019 &
2020); Chen et al. (2020)

Anticancer: antiproliferative, apoptosis—inducing activity of
seed peptide

Rupachandra & Sarada (2014)

Polyalthia macropoda ( see Phaeanthus ophthalmicus)

Anti-ulcer activity: clerodane diterpenes

Chen et al. (2021)

Polyalthia nitidissima (= Huberantha nitidissima; Australia)

Complex alkaloidal mixture: numerous alkaloids are present
from different classes e.qg. reticuline, liriodenine, dauricine and
stepholidine

Collins et al. (1990)

Alkaloids: nervous system depressant and toxic potential;
slight analgesic, antipyretic and antispasmodic activity

Collins et al. (1990)
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Polyalthia oliveri (Cameroon, Africa)

Essential oil (high levels in different groups): B-caryophyllene
(1-51% group 1), x-humulene (1-48% group ll),
alloaromadendrene (0-25% group lll), isoguaiene (0-28%
group IV) germacrene B (0-18% group V), d-cadinene (0.4-19%
group VI), B-selinene (0.2-18.5%)

Ouattara et al. (2016)

Alkaloids: oliveroline showed anti-Parkinsonian properties;
oliverine was antihypertensive

Quevauviller & Hamonniere
(1977)

Alkaloids (stem bark extracts): antiplasmodial activity

Kouam et al. (2014)

Polyalthia rumphii (China)

Anticancer components identified eg. oxostephanine with
significant anticancer activity

Wang et al. (2012); Wang et
al. (2013)

Polyalthia sp. (PNG)

Alkaloids (leaf and bark): depressant and analgesic

Polyalthia simiarum (China)

Cytotoxic terpenes isolated

Duan et al. (2020)

Clerodane diterpenes: antioxidant (stem bark extract)

Chen et al. (2021)

Polyalthia suberosa (Bangladesh)

Medicinal use: abortifacient, laxative, febrifuge, analgesic,
anti-rheumatic, anti-inflammatory agent and as a tooth cavity
filling

Yasmen et al. (2018)

Extract (leaf): analgesic, anti-inflammatory

Yasmen et al. (2018)

Alkaloid: N-trans-feruloyltyramine (NTF) antioxidant and anti-
Alzheimer’s potential

Thangnipon et al. (2012)

Triterpene: suberol identified with anti-HIV activity

Li et al. (1993)

Essential oil (leaf): bicyclogermacrene (26%), (E)-caryophyllene
(8%), B-pinene (13%); cytotoxic activity; antibacterial against £.
colf

The et al. (2021)

Essential oil (twig): (E)-caryophyllene (17%), «x—humulene
(9.5%), caryophyllene oxide (9.5%), camphene (8%), tricyclene
(6%); cytotoxic activity; antimicrobial against Pseudomonas
aeruginosa, Aspergillus niger, Candida albicans

The et al. (2021)

Pseuduvaria

Pseuduvaria spp.

Alkaloids and benzopyan derivatives from numerous species
show anticancer potential

Panidthananon et al. (2018)

Pseuduvaria cf. dolichonmena (PNG)

Alkaloids: complex alkaloid profile, antimicrobial activity

Collins et al. (1990)

Leaf alkaloids: glaucine, norglaucine, and a
trimethoxynoraporphine

Leaf alkaloids: central nervous system depression and toxicity,
hypotensive

Bark alkaloids: nervous system depression, hypothermia
(lowered temperature), analgesic, toxic
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Pseuduvaria fragrans (Thailand)

Tyramine-derived amides: antidiabetic potential

Panidthananon et al. (2018)

Pseuduvaria cf. grandiflora (PNG)

Alkaloids: dimethoxynorapophine (main component),
liriodenine and anonaine

Collins et al. (1990)

Extract (stem bark): nervous system depression, transient
hypotension

Pseuduvaria macrophylla (Malaysia)

Extract (aerial parts): antibacterial

Othman et al. (2011)

Antidiabetic potential

Panidthananon et al. (2018)

Essential oil (germacrene rich): weak anticholinesterase activity

Salleh et al. (2019)

Pseuduvaria montana (Malaysia)

Alkaloids: antidiabetic potential

Panidthananon et al. (2018);
Taha et al. (2014)

Pseuduvaria monticola (Malaysia)

Alkaloids: apoptosis in human breast cancer cells

Taha et al. (2015)

Bark extracts: antidiabetic activity

Taha et al. (2014)

Pseuduvaria rugosa (Thailand)

Alkaloids: alkaloids eg. pseuduvarines showed cytotoxic
activity against various cancer cell line; aporphine alkaloids
also showed antiproliferative activity

Taha et al. (2011); Uadkla et
al. (2013)

Pseuduvaria trimera (Thailand)

Alkaloids (leaf, twig): cytotoxic aporphine alkaloids isolated
with activity against liver and breast cancer cell lines

Sesang et al. (2014)

Schefferomitra

Schefferomitra subaequalis (PNG)

Alkaloids (stem bark): liriodenine, anonaine, asimilobine,
isoboldine, anolobine, aequaline, schefferine, aristolaxam BII

Collins et al. (1990)

Uvaria

Anti-inflammatory conditions: wide use in traditional
medicine; complex chemistry with diverse bioactive

components isolated eg. acetogenins, alkaloids, flavonoids etc.

with anti-inflammatory, anticancer, antioxidant,
immunomodulatory activity

Jalil et al. (2020)

Flavonoids with substantial antimicrobial activity are present in
the genus

Oliver-Bever (1986); Macabeo
et al. (2012)

Uvaria acuminata (China)

Anti-inflammatory, immunomodulatory and anticancer
potential: contains bioactive flavonoids and annonaceous
acetogenins

Jalil et al. (2020)

Extracts: acetogenins active against liver cancer cell lines with
potential to reverse drug resistance

Qian et al. (2015)
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Uvaria afzelii (Africa, Nigeria)

Medicinal use: febrifuge; fevers, urinary tract infections (root
bark)

Jalil et al. (2020)

Hepatoprotective: significant activity (root)

Jalil et al. (2020)

Extracts: antiplasmodial and antimicrobial activity

Parmar et al. (1994); Menan
et al. (2006)

Uvaria alba (Philippines)

Extracts: antibacterial (anti-tubercular) potential

Macabeo et al. (2017)

Extract: anticancer activity against leukaemia and cervical
cancer cell lines; significant ACh inhibition with memory
supportive potential

Quimque et al. (2021)

Uvaria angolensis (Cameroon, Africa)

Traditional medicine: febrifuge, rheumatic fever (leaves)

Jalil et al. (2020)

Extracts (stem bark): antiviral (anti-HIV) potential

Ngoutane Mfopa et al. (2018)

Uvaria chamae (Nigeria)

Traditional medicine: fever, dysentery (root bark); catarrh,
generalised body pain (roots and bark); wound healing, local
application to injuries and sores (leaf); swollen joints (leaf);
also liver disease eg. jaundice, haemorrhoids (root, root bark)

Jalil et al. (2020)

Essential oil: benzyl benzoate (23%), p-cymene (14%), T-
cadinol (12%)

Thomas & Essien (2020)

Anti-inflammatory: significant activity (roots; leaf); also
analgesic

Jalil et al. (2020)

Extract (root): antidiabetic (clinical use), hypoglycaemic;
pancreatic protective, cholesterol-regulating activity; support
weight loss and cardioprotective potential

Emordi et al. (2016 & 2018);
Olumese

Et al. (2019); Jalil et al.
(2020)

Extract (leaves, roots): antifungal activity against Candida but
not Aspergillus

Okwuosa et al. (2012)

Extracts (roots, chalcones): good activity against gram+ve
bacteria (comparable to conventional antibiotics), also drug
resistant bacteria (MRSA and VRE)

Koudokpon et al. (2018)

Extract (leaf): active against multi-resistant strains of
Salmonella enterica

Legba et al. (2020)

Traditional medicine (hormonal influence): used for abnormal
breast (nipple) discharge (independent of pregnancy and
nursing); studies show influence of prolactin levels (anti-
hyperprolactinemic activity)

Yakubu & Fayemo (2021)

Antiparasitic: antimalarial potential; combination with
amodiaquine gave better results (but not against chloroquine-
resistant malaria)

Okokon et al. (2006); Adepiti
& lwalewa (2016)

Extract (root bark): excellent hepatoprotective activity

Madubunyi et al. (1996);
Madubunyi (2012); Jalil et al.
(2020)
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Extract (leaf): anti-toxin; high level of protection against Naja
venom (haemolytic, fibrinolytic, haemorrhagic, and cytotoxic
activities)

Gabriel et al. (2020)

Extract (root): used as an anticancer remedy; antioxidant,
analgesic, anti-inflammatory; contains cytotoxic acetogenins

Popoola et al. (2016, 2019 &
2021); Jalil et al. (2020);
Thomas & Essien (2020)

Phytoremediation: potential for use to degrade petroleum
hydrocarbons in contaminated soil

Anyasi & Atagana (2018)

Uvaria cherrevensis (Thailand)

Extracts (root): antimalarial and anticancer potential;
cherrevenols and cherrevenone isolated, the latter showed
moderate cytotoxic activity; cytotoxic flavones also present

Auranwiwat et al. (2017 &
2018); Lekphrom et al.
(2018); Jaipetch et al. (2019)

Uvaria comperei (Africa, Cameroon)

Extracts: antioxidant and moderate antifungal properties

Sim et al. (2018)

Extracts (alkaloids, flavonoids): good antifungal activity against
Candida, Cryptococcus

Kayo et al. (2020)

Uvaria dac (Southeast Asia)

Extract (leaves): uvaridacols isolated; grandifloracin and
uvaridacol L show activity against pancreatic cancer

Ueda et al. (2013); Awale et
al. (2017)

Essential oil (leaf): high levels of y-elemene (54%)

Thang et al. (2013)

Uvaria flexuosa (Taiwan)

Extracts (flavone: UFM24): significant anti-inflammatory,
antioxidant, lung protective; protective against endotoxin
damage

Tsai et al. (2017)

Extract (leaves): anti-inflammatory components include
flexuvarol B and chrysin

Hsu et al. (2016)

Uvaria grandiflora (Southeast Asia)

Extracts (bark, flavonoids): strong antibacterial properties

Aminimoghadamfarouj et al.
(2011b); Ong & Kim (2015)

Zeylenone: moderate anti-mycobacterial activity

Macabeo et al. (2020)

Extract (plant): significant broad-spectrum activity, particularly
against Colletotrichum musae and Phytophthora capsici.
zeylenone was strongly antifungal

He et al. (2021)

Extract (plant); botanical pesticide potential; active against
cucumber pathogens and growth promotion of cucumber
plants

He et al. (2021)

Extracts: zeylenone shows anticancer activity against diverse
cancer cell lines e.g. leukaemia, prostate, gastric, ovarian,
cervical

Zhang et al. (2015b & 2017);
Xu et al. (2018); Yang et al.
(2018a); Zeng et al. (2018);
Macabeo et al. (2020)

Extracts: anti-inflammatory, zeylenol showed good activity,
also cytotoxic, anticancer with potential to reduce
chemotherapy side effects in breast cancer; synergistic with
cisplatin in osteosarcoma studies

Seangphakdee et al. (201 3);
Jalil et al. (2020); Yang et al.
(2021)
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Uvaria hamiltonii (Nigeria)

Extract: anti-inflammatory; contains pinocembrin

Jalil et al. (2020)

Extract (leaf): significant antidiabetic potential

Meesakul et al. (2020b)

Antiparasitic: anti-leishmania; anti-plasmodium (antimalarial
potential)

Ankisetty et al. (2006); Nor
Azman et al. (2018)

Extract (flowers): cyanidin-3-0O-glucoside responsible for
flower colour; complex fragrance volatiles examined

Barman et al. (2021)

Uvaria longipes (Thailand)

Extract (plant): used for cancer treatments; anticancer activity
(especially liver cell cancer lines); bullatacin and asiminecin
isolated

Pumiputavon et al. (2019)

Uvaria lurida (Southeast Asia)

Antidiabetic: studies show good activity for various
components; antioxidant

Suthiphasilp et al. (2019);
Jalil et al. (2020)

Uvaria micrantha (Southeast Asia, Malaysia, Solomon Islands)

Traditional medicine: local inflammation (bark paste), fever
(seed decoction); locally applied for asthma (flower paste),
boils (leaf paste); headache, ophthalmia, gout (essential oil)

Jalil et al. (2020)

Extract (stem): cytotoxic components isolated

Boonsombat et al. (2020)

Uvaria narum (India, Sri Lanka)

Traditional medicine: inflammatory disorders; eczema,
jaundice, swelling, feverish conditions

Jalil et al. (2020)

Hepatoprotective: significant activity; anti-inflammatory,
antioxidant; quercetin showed liver protective properties

Jalil et al. (2020)

Antimicrobial (antibacterial, antifungal) and anthelmintic.

Subrahmanya et al. (2011);
Varghese et al. (2018)

Anticancer potential: anti-leukaemia

Jalil et al. (2020)

Uvaria rufa (Australia, Southeast Asia)

Traditional medicinal use (Malaysia and Thailand): allergy and
gastrointestinal ulcers (fruit); intermittent fever (heartwood
and roots);

Jalil et al. (2020)

Extracts (leaf): anti-mycobacterial activity with anti-
tuberculosis potential; flavonoids are of particular interest,
particularly kaempferol and quercitrin

Macabeo et al. (2012);
Paragas et al. (2014)

Lighans: cytotoxic activity against various cell lines

Nguyen et al. (2015)

Traditional use: prostate disorders, which has been supported
by recent studies

Buncharoen et al. (2016)

Twig extracts: good activity against Staphylococcus aureus

Soonthornchareonnon et al.
(2012)

Root extracts: antioxidant activity

Payakarintarungkul (2005)

Uvaria scheffleri (Africa, Tanzania)

Traditional medicine (root): malaria, high-grade fevers,
asthma, cough, tuberculosis, sore throat; also snake bites;
skin infections (fruit)

Jalil et al. (2020); Anza et al.
(2021)
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Extract (roots): significant antibacterial activity against S.
aureus, anticancer components also isolated

Anza et al. (2021)

Uvaria siamensis (Thailand)

Extracts (roots; chalcones): antiplasmodial activity

Salae et al. (2017)

Uvaria tanzaniae (Africa: Tanzania)

Chalcone (uvaretin: root bark extracts): antimalarial potential

Christopher et al. (2020)

Xylopia

Xylopia aethiopica (tropical Africa)

Traditional Medicine: dried fruits widely used as spice;
bronchitis, asthma, infertility, postpartum tonic, and to induce
afterbirth postpartum; analgesic for rheumatism, arthritis,
headache, neuralgia and colic pain; also used for liver
disorders

Woode et al. (2011); Kpodar
et al.(2016)

Food spice: substantial antimicrobial activity, also anti-biofilm
eg. E£. coli, Pseudomonas aeruginosa, also Candida albicans

Tamfu et al. (2020)

Food spice (extract): anti-inflammatory for gastric disorders;
antioxidant and anti-diabetic properties with regulation of
insulin levels and pancreatic enzyme processes; potential
benefits in diarrhoeal fluid regulation

Okwari et al. (2010);
Adefegha & Oboh (2012);
Nwakiban et al. (2019, 2020a
& 2020b)

Extract (fruit and leaf): antidiabetic and antioxidant potential:
fruit contain oleanolic acid as antidiabetic component

Mohammed et al. (2016);
Ofusori et al. (2016);
Mohammed & Islam (2017);
Mohammed et al. (2019)

Extract (seed): antioxidant and reduce cholesterol levels

Nwozo et al. (2011)

Spice (Caution): heavy metal contamination of spices can be
associated with higher lead levels

Asomugha et al. (2016)

Essential oil (leaf): B-pinene (up to 61%) was dominant in
some samples), a—pinene (up to 19%), germacrene D (up to
29%) - the latter two components being dominant in other
samples

Yapi et al. (2012a)

Essential oil (root bark): It differs drastically from leaf and fruit
oils being dominated by two dimethylvinylcyclohexene
isomers.

Yapi et al. (2012b)

Antimicrobial: active against respiratory tract pathogen eg.
Morexella cattarhalis, anti-mycobacterial potential; traditional
use for treating respiratory disorders, skin problems and as an
analgesic

Fomogne-Fodjo et al. (2014)

Extract: isolates investigated for antiviral activity against SARS-
Cov-2

Adegbola et al. (2021)

Essential oil (fruit): anti-inflammatory and antibacterial,
moderate-good activity

Vyry Wouatsa et al. (2014);
Alolga et al. (2019)

Extract (dried seeds): food preservative potential; benefits in
retaining antioxidant properties of tomato and extend shelf-
life

Babarinde & Adegoke (2015)
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Extract and essential oil (fruit): anti-stress, antidepressant (5-
HT & MAO-A interaction, antioxidant)

Biney et al. (2016);
Ekeanyanwu et al. (2021)

Extracts (leaf): anti-inflammatory; used for painful
inflammatory conditions (headache, muscular and rheumatic
pain); anti-inflammatory flavonoids (notably kaempferol-3-0-
rutinoside) isolated

Macedo et al. (2020)

Extract (fruit); anti-inflammatory, anti-anaphylactic with
potential for allergic reactions, asthma, bronchitis and
arthritis; xylopic acid shows good inflammatory activity with
potential for respiratory tract disorders

Obiri & Osafo (201 3); Obiri et
al. (2014); Ekuadzi et al.
(2018)

Extract (fruit); analgesic activity for extract and xylopic acid;
also anti-inflammatory and antiarthritic (xylopic acid);
potential use in relief of neuropathic and musculoskeletal pain;
synergistic effects with morphine and diclofenac

Ameyaw et al. (2014); Woode
et al. (2015); Woode et al.
(2016); Alolga et al. (2021)

Extract (seed): anticancer; show potential against numerous
cancer cell lines; antiproliferative (cervical cancer cells);
kaurenoic acids have been identified with antiproliferative
activity, also cytotoxic flavones; xylopic acid derivatives
examined as antiproliferative agents for breast and lung
cancers

Choumessi et al. (2012);
Kuete et al. (2013 & 2016);
Adaramoye et al. (2011a &
2017); Mbaveng et al. (2017);
Soh et al. (2021)

Extract (fruit) anticancer potential against gastric
adenocarcinoma

Ribeiro et al. (2021);

Gold nanoparticles (fruit extract): good antioxidant and
anticancer activity in breast and colorectal cancer cell lines

Anadozie et al. (2021)

Extract (bark): antioxidant, particularly against metal toxicity
eg. ion-induced liver damage

Moukette Moukette et al.
(2015)

Chemoprotective: antioxidant protective activity against
cadmium-induced endocrine disruption ie. ovarian and
hormonal dysfunction

Godam et al. (2021)

Extract (seed): antifertility activity

Abarikwu et al. (2017)

Extract (stem bark): hormonal activity; potential detrimental
effects on male fertility, decreased testosterone levels (also
altered levels of serum estradiol, prolactin, progesterone,
luteinizing and follicle stimulating hormones); traditional use
to enhance fertility (male and female)

Ehigiator & Adikwu (2021)

Radioprotective: preventive effect on radiation-induced cellular
damage including testicular damage

Adaramoye et al. (2010 &
2011b)

Insecticidal: mosquito repellent and insecticidal; activity
against termites; effective against maize weevils (essential oil)

Lajide et al. (1995); Kouinki
et al. (2005); Fleischer et al.
(2008).

Traditional medicine: anthelmintic activity; used for treatment
of schistosomiasis and lymphatic filariasis

Ataba et al. (2020)

Xylopia amazonica (Brazilian Amazon)

Extracts (leaf): anti-malarial potential; xylopic acid shows anti-

Boampong et al. (2013); Lima
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Plasmodium activity; co—administration of cryptolepine and
xylopic acid has a synergistic anti-malarial effect with minimal
toxicity

et al. (2015); Ameyaw et al.
(2018)

Xylopia aromatica (South America)

Fruit: contains phenolic acids (orientin/isorientin, chlorogenic
acid), flavonoids (rutin, quercetin and luteolin), fatty acids
(oleic and linoleic acid)

Oliveira et al. (2018)

Anticancer activity: plant extracts; tumour growth inhibition
(leaf extract)

Suffredini et al. (2007);
Gomes et al. (2021)

cytotoxic acetogenins are present (e.g. xylopianin, xylopiacin,
xylomaticin), although these compounds do not appear to be a
major focus of research

Colman-Saizarbitoria et al.
(1994)

Antimicrobial: antibacterial (also good activity for X.
amazonica); trachylobanic acid

Takahashi et al. (2006)

Stem bark and leaf essential oils: Antibacterial, anti-
mycobacterial and antifungal (anti-Candida)

Fournier et al. (1994)

Insecticidal: mosquito larvicidal,

Rodrigues et al. (2006)

Antiparasitic: active against Leishmania and Trypanosoma,
active against malaria parasite (Plasmodium falciparum)

Garavito et al. (2006); Osorio
et al. (2007)

Antiplasmodial activity (root wood);

de Mesquita et al. (2007);
Pares et al. (2021)

Phytotoxic activity (allelopathic): potential against agricultural
weeds

Novaes et al. (2015)

Xylopia emarginata (South America, Brazil)

Extract (root bark): Antiplasmodial activity

de Mesquita et al. (2007)

Extract (stem bark): insecticidal; acaricide active against
poultry red mite)

Pares et al. (2021)

Xylopia ferruginea (Malaysia)

Essential oil: bicyclogermacrene (24%), elemol (14%), guaiol
(13%), germacrene D (12%).

Shakri et al. (2020)

Xylopia frutescens (Mexico and tropical South America)

Traditional medicine: aromatic spice and digestive
enhancement, bladder stimulant, leucorrhoea

Shakri et al. (2020)

Essential oil (Malaysian samples): bicyclogermacrene (23%),
germacrene D (14%), elemol (13%), guaiol (13%)

Shakri et al. (2020)

Extracts (stem, stem bark, leaves, fruit): antibacterial against
strains Staphylococcus, Streptococcus and Bacillus subtilis,
modest antifungal activity against the Microsporum canis and
Cryptococcus neoformans

Dos Santos et al. (2016)

Xylopic acid (a kaurene diterpene): antibacterial against
Bacillus and Staphylococcus, anti-inflammatory

Dos Santos et al. (2016);
Osafo et al. (2018)

Antifungal: excellent antifungal activity of essential oil (leaf);
active against S. aureus and Mycobacterium smegmatis (stem
bark: but

Dos Santos et al. (2016)
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not against Candida albicans).

Antifungal: active against dermatophytes ie. 7richophyton
rubrum, T. mentagrophytes, Microsporum canis,
Epidermophyton floccosum

Dos Santos et al. (2016)

Anti-inflammatory (seeds: significant activity) and
antispasmodic properties (essential oil and extracts)

Dos Santos et al. (2016)

Antibacterial

Takahashi et al. (2006)

Antispasmodic (antidiarrheal activity)

Souza et al. (2015)

Essential oil (insecticidal): mosquito larvicidal (only in high
concentrations); active against cowpea seed bruchid

Babarinde et al. (2015);
Nascimento et al. (2017)

Essential oil: antiparasitic; active against Trypanosoma

da Silva et al. (2013)

Extracts (seeds and fruit): antiparasitic, antimalarial; active
against drug-resistant Plasmodium

Dos Santos et al. (2016)

Essential oil (leaf): anticancer potential

Ferraz et al. (2013)

Xylopia langsdorfiana (Brazil)

Essential oil (fruit: main components x-pinene and limonene):
antitumour activity with low toxicity

Moura et al. (2016)

Essential oil (leaves): anti-spasmodic activity

Correia et al. (2015)

Diterpenes: antitumour and antispasmodic activity

Castello Branco et al. (2009);
Santos et al. (2012); Pita et
al. (2012 & 2014); Martins et
al. (2013); Scotti et al.
(2014); Dos Santos et al.
(2016)

Xylopia laevigata (South America, Brazil)

Essential oil (leaf): anti- Candida activity; synergistic activity of
components

Dos Santos et al. (2016)

Alkaloids: cytotoxic activity, numerous alkaloids are present
including anonaine

Menezes et al. (2016)

Essential oil (fresh fruit): limonene (56%), x-pinene (28%), B-
pinene (5.5%); no cytotoxic activity

Costa et al. (2016)

Essential oil (leaves): significant anticancer potential; anti-
inflammatory and analgesic; antitumor action linked to 6-
cadinene, germacrene B, x-copaene, sesquiterpene,
bicyclogermacrene, (E) caryophyllene

Quintans et al. (2013);
Queiroz et al. (2014); Dos
Santos et al. (2016); Pereira
et al. (2021)

Essential oil (leaves): y-muurolene (1-18%), d-cadinene (1-
13.5%), germacrene B (3-7%), x—copaene (3-7%), germacrene
D (9-60.5%), bicyclogermacrene (7-15%), (E)-caryophyllene (5-
8%)

Quintans et al. (2013)

Essential oil (leaves): antiparasitic, anti-trypanosoma activity

da Silva et al. (2013); Dos
Santos et al. (2016)

Essential oil: mosquito larvicidal (only in high concentrations)

Nascimento et al. (2017)

Xylopia magna (Malaysia)

Essential oil: germacrene D (36%), bicyclogermacrene (23%),

Shakri et al. (2020)
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spathulenol (11%).

Xylopia papuana (PNG)

Leaf alkaloids: coclaurine, laurolitsine, roemerine, anonaine

Collins et al. (1990)

Leaf and bark: slight diuretic activity

Bark alkaloids: coclaurine, reticuline, xylopine

Bark alkaloids: moderate analgesic, marked antipyretic activity

Anonaine hydrochloride: nervous system depression; broad-
spectrum antimicrobial, but not antiprotozoal

Xylopine: analgesic, anti-leishmania, sedative

Lucio et al. (2015)

Xylopia parviflora (Africa)

Essential oil (fruit): anti-inflammatory, antioxidant,
antimicrobial; good anticancer potential

Woguem et al. (2014); Dos
Santos et al. (2016)

Extract (leaf): antiplasmodial activity

Bukar et al. (2014)

Essential oil: anticancer potential (B-pinene 33-36%; x-pinene
11%, (E)-B-ocimene 5-8%, myrtenol 5-6.5%, trans-pinocarveol
3-4%, sabinene 3%)

Bakarnga-Via et al. (2014)

Essential oil (insecticidal): active against cowpea seed bruchid

Babarinde et al. (2017)

Analgesic (bark extracts: used for stomach disorders)

Nishiyama et al. (2010)

Extract: anti-inflammatory for gastric disorders; antioxidant
with potential for insulin regulation

Nwakiban et al. (2020a &
2020Db)

Spice complex (with other herbs): oestrogenic activity

Tchoupang et al. (2016)

Xylopia sericea (Brazil)

Essential oil (fruit): spathulenol (16%), guaiol (14%),
germacrene D (8%); spice used for culinary purposes;
antioxidant and antibacterial against Staphylococcus aureus,
Enterobacter cloacae, Bacillus cereus, Klebsiella pneumoniae.

Mendes et al. (2017)

Extract (seeds): activity against B. subtilis and S. aureus

Dos Santos et al. (2016)

Extract (leaf): antimalarial potential; liriodenine (alkaloid) and
annomontacine and derivatives (acetogenins), and various
kaurenoic acids isolated; anonaine had significant
antiplasmodial activity

Cavalcanti et al. (2010);
Costa Gontijo et al. (2019);
Gontijo et al. (2019a &
2019b)

Xylopia staudtii (Africa, Cameroon)

Traditional medicine: spice added to soup for relief of
abdominal cramping; bark used to treatment of bacillary
dysentery

Pouofo Nguiam et al. (2021)

Extract (bark): significantly active against Shigel/la flexneri and
Escherichia colf

Pouofo Nguiam et al. (2021)

Essential oil (leaf): dominated by the furanoguaiadienes
(furanoguaia-1,4-diene 39%), furanoguaia-1,3-diene 7.5%),
plus germacrene D (17.5%); overall, levels of the major
components varied substantially: furanoguaia-1,4-diene (25-
52%) and germacrene D (6-25%).

Yapi et al. (2015)

Xylopia vielana (China)

Extract (leaf; guaiane dimers): anticancer, reversal of multidrug

Xie et a. (2018 & 2019);
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resistance (enhance doxorubicin cytotoxicity); vieloplains Zhang et al. (2019b); Shams
identified (root guaiane dimers) one of which was cytotoxic; et al. (2021); Xu et al. (2021)
xylopin F shows anti-melanoma potential

Extract (root): contains anti-inflammatory alkaloids and Guo et al. (2018 & 2019);
guaiane dimers some of which have substantial anti- Hassan et al. (2020); Chen et
inflammatory activity eg. xylopidimers al. 2021)

Vielanin (guaiane dimer): enhance anticancer activity of Gao et al. (2019)
doxorubicin in drug-resistant cancer cell lines
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