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Documenting and revalorizing these neglected vegetables is a must and growing trend
these days. The thrust of this study is to offer and give up-to-date knowledge cum perceive

Keywords: health uses of one of these edible plant species called Cyphostemma adenocaule (Steud. ex
Deworming A. Rich.). This study clearly showed that C. adenocaule is a non-cultivated vegetable eaten
Non-cultivated by most countries in Africa. Empirical facts about the nutritional advantage inherent in
Cyphostemma adenocaule this edible plant is scarce, more studies are needed to establish its functionality. There
Vegetable are enormous records of traditional uses of this wild vegetable though the biological and

Phytochemistry pharmacological evidences are very few, there is urgent need to justify this claims. Phy-

tochemistry studies is scanting, showing twelve compounds mostly are ceanothane-type
triterpenoids, have been isolated so far including some polysaccharide. This review tends
to gather works till date on this plant so as to provide enough information for future
research hence it is clear that the phytochemistry of this plant is yet to be explored fully.
© 2019 The Authors. Published by Elsevier B.V. on behalf of African Institute of
Mathematical Sciences | Next Einstein Initiative.
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Introduction

Among the main sources of foods that gives more than ordinary nutrition, vegetables are the chief, they are extremely
useful in safeguarding human health and in the deterrence of illness and diseases [53,43]. Vegetables are part of the existing
global biodiversity and biodiversity preservation and management is of utmost importance for agriculture and world food
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supply. Verdant native vegetables of a particular or peculiar area, which may have its origin the local or may spread to other
areas [25]. These set of plants accounts for almost 15% of the world higher plants which are mostly regarded as weeds. It
has been reported that only about 31,000 of the more than 300,000 present plant species are fit for human consumption,
however only 7000 are formally grown or harvested by human for sustenance at one time or the other [23,14]. Many of these
thousands of species may thus be believed to contribute to food security but their importance and worth is undervalued
and underrated. Some of these indigenous vegetables are most found in the wild, growing without any proper or official
cultivation. Many of them are tough, irrepressible, adaptive and can withstand severe climatic circumstances more than the
exotic ones [51,44].

Even though, these wild vegetables can be cultivated at a moderately cheap cost and on a negligible poor soil, they have
continued to be neglected due to lack of knowledge of their inherent health promoting advantages. Locals and rural dwellers
have continued to utilized these plants to supplement nutrition, provide food security and revenue making [46,6,18]. These
neglected and underutilized vegetables present to us a crucial and vital component of human diet, giving the human body
more than culinary uses [4,47,21]. Though, they are cheap, ready available and highly nutritive yet their knowledge is scarce
hence underutilized. The information and knowledge on wild and non-cultivated edible plants in developing nations i.e.
Africa countries, each of these vegetables such be studied for its nutritional value, phytochemistry and functions that are
beyond culinary uses i.e. health promoting abilities. This is the thrust of this review, to know the research gap and inher-
ent obvious advantages in this neglected vegetable called Cyphostemma adenocaule (Steud. ex A. Rich.), though wild and
edible vegetable have been said to take a centre role in complementing stables with micronutrients [61]. Thus, proper doc-
umentation and revalorizing of both local and empirical knowledge and understanding of neglected vegetables are urgently
necessary to uphold and further encourage nutritional health and to preserve biodiversity [56].

Review methodology

Search was made on keywords like Cyphostemma adenocaule, Cissus adenocaulis Steud. ex A. Rich., Cissus serjanioides, Vitis
adenantha and Vitis adenocaulis, these are the names of the same medicinal plant. The search was done on “Google Scholar”,
“PubMed”, “Science-Direct”, “Scopus” and “Web of Science” databases. Many journals’ sites and plant databases were queried
too JSTOR Global Plant, The Plant List, Springer, Elsevier, and dissertation search engines like Open-thesis, OATD, ProQuest
and EthOs were put to use.

Ethnobotany
General characterization

Cyphostemma adenocaule (Steud. ex A. Rich.) is one of these neglected vegetables, a genus that belongs to the Vitaceae
family. The plant has been reported to be a popular and non-cultivated vegetable eaten in many parts of Africa i.e. Nigeria,
Ghana, Congo, Uganda, Ethiopia and Eritrea [13,45,19,24,19,35], it is usually garnered from the wild for use. Cyphostemma
adenocaule is widespread in West Africa countries, from Senegal east to Eritrea and south to Angola, Malawi and Mozam-
bique. The plant is commonly cultivated in Ethiopia. This species is wide-spread in the savanna regions of tropical Africa
and is also found in bushland, thickets, grassland with or without scattered trees, in rainy and gallery forests, secondary
forest, sandy river-banks, granitic rocks and abandoned cultivations as well [11]. Cyphostemma adenocaule is an herbaceous
climber with annual stem thrown up from a large fleshy perennial rootstock (caudex) with slightly fleshy 5-foliolate leaves
and branched tendril. Flowers are yellow green and red. C. adenocaule is an extremely variable species, varying from glabrous
to densely pubescent and from non-glandular to densely glandular. This species is wide-spread in the savanna regions of
tropical Africa and is also found in bushland, thickets, grassland with or without scattered trees, in rainy and gallery forests,
secondary forest, sandy river-banks, granitic rocks and abandoned cultivations as well [11,19,35].

Names

This non-cultivated vegetable has a string of names by which it is called in countries of Africa as illustrated in Table 1.
Cyphostemma adenocaule is synonymous to Cissus adenocaulis Steud. ex A. Rich., Cissus serjanioides Planch., Vitis adenantha
Baker and Vitis adenocaulis (Steud. ex A. Rich.) Miq., there are further six (6) names that are synonymous to these [26,14,57].

Nutritional importance

Cyphostemma adenocaule’ s leaves and fruits are popular as vegetables, they are taken as soup or as salad in DR Congo,
Ghana, Kenya and Uganda. The leaves are cooked with beans, cowpeas, groundnut, sesames and pigeon peas. In Cote d'Ivoire
and Tanzania, fruits of this plant is a delicacy, the cooked roots are eaten in Ethiopia and the roots are dried, pounded and
stored in famine periods in Uganda. But in defining the food and nutritional quality of a plant, the nutritional facts and
empirical figures should be one of the major concern. It has been assumed that plant antioxidants may contribute to the
beneficial health and therapeutic effects of vegetables. There is friendly relationship between antioxidant and nutrition and
vice versa, [50] reported the in vitro anti-oxidative property of methanol extract of ten medicinal plants and C. adenacaule
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Table 1

Other names of Cyphostemma adenocaule.
Country Name Language References
Nigeria yaakuwar fataakéé Hausa [11]
Ghana Wo wajwo wo Fante [11]
Southern Uganda Akabombo Nilotic [49]
Northern Uganda Emorosi Nyoro [45]
Tshopo District, DR. Congo bombeye Bantu
Somalia Carmo co’ley/ Carmo Lo’loy. Mushunguli [11]
Kenya Mukoyegoye Swahili [19]
Somalia, Tanzania, Mozambique, = Mwengele, Mwengere, Mwenjere Swahili (Kiswahili): [17]
Ethiopia Aserkuka fetahkuka Ambharic [54]
Iganga, Uganda Eibombo eitono Kuliak [48]; [32]
Central Uganda Akabombo aka- tono [42]; [32]
Central Africa Kibombo/Bombo, Kimara Runyankole [11]
Ethiopia Aserkuca asergundi /Aserkush tebetebkus H [1,52]
Cameroon Deuh tsieh Yemba [60]
Southern Ethiopia and Eritrea Keta Koorete and Oromiffa [24]
Kenya Lordo Samburu [22]

is one of the tested medicinal plant. This property was justified by assessing their total contents in phenols, flavonoids;
the anti-oxidative and reducing power were evaluated. These extracts were tested for their scavenging activity using DPPH,
ABTS, superoxide, hydroxyl and nitric oxide radicals and hydrogen peroxide. It was reported that the methanol extract of C.
adenacaule displayed a moderate anti-oxidative effect in all the assays employed [50].

Ethnomedicinal uses

Many species of Cyphostemma genus have been reported in many traditional pharmacopeias and their use as vegetables
in many cultures is pronounced [10,35,37,24,19,35]. Traditionally uses of other members of Cyphostemma have been reported
and acknowledged by many authors [36,20,7,8]. As seen in Table 2, the root of Cypostemma adenocaule is reported to be
used to treat malaria and paste is made from the roots and applied topically to draw abscesses and shrink bumps on skin in
northern East Africa, Gabon and Ghana [10,35,37]. Various parts of Cypostemma adenocaule i.e. the whole plant, leaves, stem,
leaves sap, roots and root-bark are used in therapy. The traditional uses of Cyphostemma adenocaule from many cultures in
Africa have been reported in Table 2.

Phytochemistry

Phytochemical reports on the genus are limited. Only few species in this genus have compounds isolated from them.
Chouna et al. [33] isolated some compounds from the methanol extract of bark and wood of Cyphostemma adenocaule as
shown in Fig. 3. Some of these compounds are: betulin (6), betulinic acid (7), cyphostemmic acid A (1), cyphostemmic acid
B (2), cyphostemmic acid C (8), cyphostemmic acid D (9), epigouanic acid A (3), lupeol (5), zizyberanal acid (4), 8-sitosterol
(11) and its glucoside (12), and 38, 28-dihydroxy-30-norlupan- 20-one (10) [33]. Feyisayo and Oluokun [2] isolated crude
polysaccharide from the stem and root of C. adenocaule by cold and hot water extraction and ethanol was employed to pre-
cipitate the compound. These isolated polysaccharides were found to be a hetero-polysaccharide, which include galacturonic
acid, galactosamine and glucose [2].

Pharmacological studies
Antiplasmodial activity

Chouna et al. [33] evaluated the isolated triterpenes (Compounds 1 - 10) in-vitro, for their antiplasmodial activity against
the P. falciparum 3D7 strain. All the tested compounds displayed poor activity except for 38, 28-dihydroxy-30-norlupan-20-
one (10) that exhibited an IC50 value of 10.1 ug/mL against the chloroquine sensitive strain 3D7 [33].

Antioxidant activity

Akinwunmi et al. [3] assessed the antioxidant activity of both the ethanolic extracts of leaf and root of C. adenocauli
(Steud). Total phenolic, total flavonoids, reducing power and DPPH radical scavenging activity were employed to evaluate the
antioxidant activity. The total phenolic and flavonoid contents of the ethanolic leaf extract was 108.0 & 0.27 mg/g TAE (tannic
acid equivalent) and 33.440.32 mg/g QE (Quercetin equivalent) while that of the root extract was 182.6 +0.38 mg/g TAE and
103 + 0.43 mg/g QE. The DPPH radical scavenging activity of the extracts of this medicinal plant were dose-dependent and
possess quite reducing power. It was concluded that the root extracts possess higher antioxidant activity than the leaf extract
[3]. Asso et al. [50] reported the antioxidant activity of the ethanol extract of the stem bark of C. adenocaule [50].



Table 2
Ethnomedicinal potential of Cyphostemma adenocaule.
Parts used Country Preparation Ethnopharmacology Other uses Isolated compounds References
1 Leaves/Leaves DR Congo and Boiled leaves are applied Ophthalmia/treatment of Oxalic acid [10,35,37,31,9]
sap Tanzania externally on the head/ The sap  migraine and mental diseases/
is applied directly on the eyes wound treatment
2 Leaves/Roots Tanzania Water from the boiled leaves/A Aids heal of wound and cuts, Oxalic acid
decoction of the roots mixed against pneumonia /treatment [30,31,15,26,9]
with three other plants of stomach pain and to reduce
extensive menstrual bleeding
3 Root Ethiopia Dried roots are ground into Skull wound, Snake bite, Snake [1]
powder, mixed with butter and venation
dressed on affected area/ Half
of finger-sized root is chewed
to detoxify poison
4 Whole Plant Iganga, Uganda Crushed in water Malaria Carotenoids, [48,5,60]
xanthophylls,
Vitamin C,
tocopherols and
tocotrienols
5 The whole Southern Ethiopia Crush, homogenize with cold treat anthrax, cough, diarrhea, [1] [60]
plant/ leaves water and drink fashiolsis, FMD, madness,
tuberculosis, skin rash and
wound
6 Macerated Tanzania Squeezing by hand, chewing Sore throat and Cough [16,15,9]
leaves/mixed treatment
with honey
7 Roots Tanzania Decoction of the roots Treatment of hernia, Saponins and [16,15,40,9]
appendicitis and uvulitis/used tannins
in treatment of excessive
bleeding/ irregular and painful
menstruation
8 Leaves/Tuber Uganda Boil leaves & bath or infusion Hook worms, tape worms [32,34]
mixed with local brew drunk
9 Leaves sap Kenya, Cameroon Soup prepared from the sap of Tuberculosis, arthritis, [22,38,12]
the leaves Stomachache
10 Leaves Ethiopia Pounded leaves Rabies, Congenital abnormality [52]
1 Roots/tubers Tanzania, kenya Porridge with the dried inner Eaten against enlarged spleen, Saponins and
part of the roots/ A decoction stomachaches, migraine, tannins [16,15,26,9,41]

of the tubers is drunk warm

mental disease and to prevent
abortion for treatment of

syphilis, abdominal pain during

pregnancy and 'tambazi’
(Swahili), a joint disease
usually affecting the knee or
the shoulder and characterized
by internal pain and external
swelling.

(continued on next page)
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Table 2 (continued)

Parts used Country Preparation Ethnopharmacology Other uses Isolated compounds References
12 Leaves Uganda Infusion smeared on infected Genital warts, induce labor, [49,40]
area, infusion drunk Measles
Whole Plant Central, Uganda Y glass 3 times a day for 1 Management of Hernia [42]
month
13 Leaf and Root Uganda Strong infusion of the leaves/ a Yellow fever, boils, tapeworm [29]
mild decoction of the root / and septic wounds
plant part is crushed and
packed into or onto the surface
of the skin or over a wound.
14 Leaves East Africa Leaf decoction and leaves Reduce swelling and cure Oxalic acid [26,9]
heated over fire pneumonia
15 Leaves and East Africa, Kenya Decoction of the roots /Infusion Purgative and treatment of Oxalic acid [38,59,39]
Roots of the leaves/ the leaves are swollen abdomen /applied as a
heated over a fire. They are poultice to swellings/in the
also put on the chest as a treatment of pneumonia
poultice/An infusion of the
boiled leaves
16 Leaves and DR Congo Macerated Roots/ cooked or Taken against tapeworm and Tannins [40]
Roots concoction of the leaves cure for malaria/ head ache,
abscess
17 Roots/Tubers Ghana, Gabon and Paste made from the Roots/the Reduce swelling and draw [39]
East Africa pounded roots is mixed abscesses/ poultice to draw out
ointment and rub on the abscesses and to reduce
surface/ A paste from the swellings
tubers
18 Roots Ghana, Gabon and Decoction of the roots Syphilis and abdominal pain [35]
East Africa and to prevent abortion.
19 Leaves Burkina Faso, Concoction of the leaves and Diarrhea of the blood [59]
Senegal and Guinea leaves
Bissua
20 Fresh roots/ Somalia A piece of the root, three Against dysmenorrhea and to [26]

Fresh roots
without bark./
Fresh or dried
roots.

fingers wide, is boiled with two
glasses of water/One kilogram
of the powdered root is boiled
with two glasses of water/the
roots are crushed or powdered
and mixed with cold water.

treat sterility in women.

(continued on next page)
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Table 2 (continued)

Parts used Country Preparation Ethnopharmacology Other uses Isolated compounds References
21 Leaves/Root- Leaves are powdered and Colorectal/breast/ skin cancer [19]
bark root-bark boiled and taken
orally as an infusion half a
glass (150 ml) once a day until
recovery. Usually taken
together with Phyllanthus
fischeri Pax leaves and
stembark, Hippocratea africana
(Willd.) Loes. leaves and roots,
Spermacoce princea leaves and
Solanecio mannii (Hook.f)
C Jeffrey leaves
22 The whole Uganda leaves crushed in water/ the applied to wounds for healing Used as trap crop [27,55]
plant/Leaves boiled plant is against Taylorilygus
vosseleri an insect
pest of cotton, used
as an insecticide
against chicken lice
23 Leaves/Stem/ Kenya Boiled roots Roots is a remedy for the Used to make [58]
Roots prevention of abortion water safe for

drinking for cattle
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Fig. 1. C adenocaule vegetative distribution in Africa.

Fig. 2. C. adenocaule plant.
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Fig. 3. Isolated Compound from Cissus adenocaulis.

Anti-inflammatory activity

Membrane stabilizing potential of ethanolic extracts of the leaf and root of this medicinal plant were evaluated by some
authors. Both extracts protect red blood cell (RBC) membrane against hypotonic and heat induced lyses in a concentration
dependent manner. The modes of action were monophasic at various concentrations assayed and were comparable to the
standard non-steroidal anti-inflammatory drug used as positive control. The extracts possess appreciable anti-inflammatory
potential [3].

Antimicrobial activity

Hamill et al. [28] carried out a survey of antimicrobial medicinal plants in Southern Uganda and C. adenocaulis (Steud)
was selected as one of the plants used traditionally in that area against microorganisms. The crude methanolic extracts
of the C. adenocaulis was screened against eight microorganisms i.e. Escherichia coli ATCC25922, Pseudomonas aeruginosa
ATCC27853, Candida albicans ATCC14053, Staphylococcus aureus ATCC29213, Staphylococcus aureus NCRL, Staphylococcus epi-
dermidis NCRL, Staphylococcus faecalis ATCC29212, Bacillus subtilis NCRL. Though, the extract of this plant displayed a poor
susceptible to inhibition or killing towards the tested organisms [28].

Other important uses
Insecticides

The used of C. adenocaulis as trap crop against Taylorilygus vosseleri an insect pest of cotton has been reported, when
cotton field is treated with insecticide to prevent the growth of great populations of the pest, Cyphostemma adenocaule was
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discovered to give significant defence and protection to the cotton crop in Uganda and water collected from the soaked
leaves of C. adenocaule is used as an insecticide against chicken lice [27,55].

De-worming of live-stocks

Tumwesigye [32] studied the deworming property of fresh and dry extract of Cissus adenocaulis on cows. The leaves and
roots of this medicinal plant were collected, some were air-dried and grounded in powder while others were employed
fresh. These were dissolved in water and given to the cows at various dosages. Egg count per gram (ECG) of the cows’ dung
were carried out in the laboratory, treatment was done for eight weeks and fourteen days on the first and second set cows
respectively. The extracts of the dry leaves and roots proved to be more effective (unpaired t-test with equal variance at
(=1%; t=1.7889; associated p value =0.0741)) than the positive control drug employed (Albendazole) [32].

Conclusion

Cissus adenocaulis is widely dispersed around the world mostly in Africa, as this review noticed, it is mostly regarded as
non-cultivated or wild vegetable. Its medicinal importance is well pronounced as well as its culinary applications in these
countries. Though, its traditional uses are much studied in this review yet pharmacological studies and reports are very
scanty, the phytochemistry of this species is few (only twelve compounds isolated), nutritional justifications are few and
these few studies could not give enough and strong reasons why it could be better than the common and cultivated vegeta-
bles. Therefore, there is need for further and in-depth research on the usefulness of Cissus adenocaulis and its compounds
whether it could be employed as the base ingredient for health products or dietary supplements.

Conflicts of interest

No conflicts of interest among the authors.

Funding

This study receives no funding or grant.

Supplementary material
Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.sciaf.2019.e00053.

References

[1] A. Teklay, B. Abera, M. Giday, An ethnobotanical study of medicinal plants used in Kilte Awulaelo District, Tigray Region of Ethiopia, J. Ethnobiol.
Ethnomed. 9 (2013) 65, doi:10.1186/1746-4269-9-65.
[2] AK. Feyisayo, 0.0. Oluokun, Isolation, fractionation, chemical constituents and activities of polysaccharides of stem and root of Cissus adenocaulis
(Steud), J. Med. Plants Res. 7 (43) (2013) 3211-3219, doi:10.5897/JMPR12.1184.
[3] AK. Feyisayo, A.V. Oluwafemi, 0.0. Oluokun, Evaluation of antioxidant capacity and membrane stabilizing potential of stem and root of Cyphospenna
adenocaulis (Steud), Africa J. Biotechnol. 14 (21) (2015) 1820-1827, doi:10.5897/A]B2015.14490.
[4] LE. Akubugwo, A.N. Obasi, S.C. Ginika, Nutritional potential of the leaves and seeds of black nightshade- Solanum nigrum L. Var virginicum from
Afikpo-Nigeria, Pak. ]J. Nutr. 6 (4) (2007) 323-326.
[5] M. Al-Duais, ]. Hohbein, S. Werner, V. Bohm, G. Jetschke, Contents of vitamin C, carotenoids, tocopherols, and tocotrienols in the subtropical plant
species Cyphostemma digitatum as affected by processing, J. Agriculture Food Chem. 57 (2009) 5420-5427.
[6] B.S. Antia, E.J. Akpan, P.A. Okon, L.U. Umoren, Nutritive and anti-nutritive evaluation of sweet potatoes (Ipomoea batatas) Leaves, Pak. J. Nutr. 5 (2006)
166-168.
[7] A.E. Bala, A. Kollmann, P.H. Ducrot, A. Majira, L. Kerhoas, R. Delorme, ]. Einhorn, Antifungal activity of resveratrol oligomers from Cyphostemma crota-
larioides, Pestic. Sci. 55 (1999) 206-208.
[8] A.E. Bala, A. Kollmann, P.H. Ducrot, A. Majira, L. Kerhoas, P. Leroux, R. Delorme, J. Einhorn, Cis-e viniferin: a new antifungal reservatol dehydrodimer
from Cyphostemma crotalarioides roots, . Phytopathol. 148 (2000) 29-32.
[9] C.H. Bosch, Cyphostemma adenocaule (Steud. ex A. Rich.) Wild & R. B. Drumm, in: G.J.H. Grubben, O.A. Denton (Eds.), PROTA 2: Vegetables/Légumes,
[CD-Rom], PROTA, Wageningen, Netherlands, 2004.
[10] H.M. Burkill, in: The Useful Plants of West Tropical Africa. 2nd Edition. Volume 5, Families S-Z, Addenda, Kew, ,Royal Botanic Gardens, Richmond,
United Kingdom, 2000, p. 686.
[11] H.M. Burkill, “The Useful Plants of West Tropical Africa” Vol 5, Families S-Z, AddendaKew, ,Royal Botanic Gardens, Richmond, United Kingdom, 1985.
[12] D.A. Focho, M.C. Newu, M.G. Anjah, FA. Nwana, F.B. Ambo, Ethnobotanical survey of trees in Fundong, Northwest Region, Cameroon, ]. Ethnobiol.
Ethnomed. 5 (2009) 17.
[13] C. Termote, P.V. Damme, B.D. Djailo, Eating from the wild: turumbu indigenous knowledge on non-cultivated edible plants, Tshopo District, DR Congo,
Ecol. Food Nutr. 49 (3) (2001) 173-207, doi:10.1080/03670241003766030.
[14] C. Termote, P.V. Damme, B.D. Djailo, Eating from the wild: turumbu indigenous knowledge on non-cultivated edible plants, tshopo district, DR Congo,
Ecol. Food Nutr. 49 (2010) 173-207.
[15] S.C. Chhabra, R.L.A. Ahunnahb, E.N. Mshiub, Plants used in traditional medicine in Eastern Tanzania. VI. Angiosperms (Sapotaceae to Zingiberaceae), J.
Ethnopharmacol. 39 (1993) 83-103.
[16] S.C. Chhabra, E.C. Uiso, A survey of the medicinal plants of Eastern Tanzania for alkaloids, flavonoids, saponins and tannins, Fitoterapia (1990) 307-316
LXIL.
[17] C. Shihabuddin, M. Mnyampala, Historia Ya Kiswahili, Oxford University Press, 1977 ISBN 0-19-572367-8.


https://doi.org/10.1016/j.sciaf.2019.e00053
https://doi.org/10.1186/1746-4269-9-65
https://doi.org/10.5897/JMPR12.1184
https://doi.org/10.5897/AJB2015.14490
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0004
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0004
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0004
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0004
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0005
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0005
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0005
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0005
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0005
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0005
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0006
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0006
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0006
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0006
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0006
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0007
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0008
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0009
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0009
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0010
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0010
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0011
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0011
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0012
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0012
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0012
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0012
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0012
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0012
https://doi.org/10.1080/03670241003766030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0014
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0014
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0014
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0014
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0015
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0015
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0015
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0015
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0016
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0016
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0016
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0017
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0017
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0017

10 O.M. Bello, S.M. Jagaba and O.E. Bello et al./Scientific African 2 (2019) e00053

[18] J.R. Dhellot, E. Matouba, M.G. Maloumbi, .M. Nzikou, D.G. SafouNgoma, M. Linder, S. Desobry, M. Parmentier, Extraction, chemical composition and
nutritional characterization of vegetable oils: case of Amaranthus hybridus (var 1 and 2) Longo Brazzaville, Aft. ]. Biotech. 5 (2006) 1095-1101.

[19] D.O. Ochwang’l, C.N. Kimwele, J.A. Oduma, PK. Gathumbi, ].M. Mbaria, S.G. Kiama (2013). Medicinal plants used in treatment and management of
cancer in Kakamega County, Kenya. doi:10.1016/j.jep.2013.11.051i.

[20] P-H. Ducrot, A. Kollmann, A.E. Bala, A. Majira, L. Kerhoas, R. Delorme, ]. Einhorn, Cyphostemmins A-B, two new antifungal oligostilbenes from
Cyphostemma crotalarioides (Vitaceae), Tetrahedron Lett. 39 (1998) 9655-9658.

[21] J.M. Edmonds, ].A. Chweya, Promoting the Conservation and Use of Under-Utilized and Neglected crops, in: Black Nightshades (Solanum Nigrum L.)
and Related Species, International Plant Genetic Resources Institute, Rome, Italy, 1997, pp. 1-90.

[22] E. Fratkin, Traditional Medicine and Concepts of Healing Among Samburu Pastoralists of Kenya, ]. Ethnobiol. 16 (1) (1996) 63-97.

[23] Food and Agriculture Organization (FAQO), The State of the World's Plant Genetic Resources For Food and Agriculture, FAO, Rome, 1997.

[24] G.A. Legesse (2017). Plant diversity and ethnobotany of medicinal and wild edible plants in Amaro District of Southern Nations, Nationalities and
Peoples Region and Gelana District of Oromia Region, Southern Ethiopia. PhD. Thesis in Biology: Botanical Science, Addis Ababa University Addis
Ababa, Ethiopia.

[25] L. Guarino, Traditional Africa vegetables. Promoting the conservation and use of underutilized and neglected crops, in: Proceedings of the IPGRI
International Workshop on Genetic Resources of Traditional Vegetables in Africa, Rome, Italy, IPGRI, 1997.

[26] G. Samuelsson, M.H. Farah, P. Claeson, M. Hagos, M.T. b, O. Hedber, A.M. Warfa, A.O. Hassan, A.H. Elmi, A.D. Abdurahman, A.S. Elmi, Y.A. Abdi, M.H. Alin,
Inventory of plants used in traditional medicine in Somalia. IV. Plants of the families Passifloraceae-Zygophyllaceae, ]. Ethnopharmaeol. 38 (1993) 1-29.

[27] E. Haerdi, Die eingeborenen - Heilpflanzen des Ulange-Distriktes Tanganjika (Ostafrika), Acta Tropica Suppl 8 (1964) 1-278.

[28] FEA. Hamill, S. Apio, N.K. Mubiru, R. Bukenya-Ziraba, M. Mosango, O.W. Maganyi, D.D. Soejarto, Traditional herbal drugs of Southern Uganda, II: litera-
ture analysis and antimicrobial assays, J. Ethnopharmacol. 84 (2003) 57-78.

[29] EA. Hamill, S. Apio, N.K. Mubiru, M. Mosango, R. Bukenya-Ziraba, O.W. Maganyi, D.D. Soejarto, Traditional herbal drugs of southern Uganda, I, ]J.
Ethnopharmacol. 70 (2000) 281-300.

[30] I. Hedberg, O. Hedberg, P.J. Madati, K.E. Mshigeni, E.N. Mshiu, G. Samuelsson, Inventory of plants used in traditional medicine in Tanzania. Part IL
Plants of the families Dilleniaceae-Opiliaceae, J. Ethnopharmacol. 9 (1983) 105-127.

[31] I. Hedberg, O. Hedbrerg, PJ. Madati, K.E. Mshigeni, E.N. Mshiu, G. Samuelsson, Inventory of plants used in traditional medicine in Tanzania. Part IIL
Plants of the families Papilionaceae-Vitaceae, ]. Ethnopharmacol. 9 (1983) 237-260.

[32] J. Namukobea, J.M. Kasenene, B.T. Kiremirea, R. Byamukama, M. Kamatenesi-Mugisha, S. Krief, V. Dumontet, ].D. Kabasa, Traditional plants used for
medicinal purposes by local communities around the Northern sector of Kibale National Park, Uganda, ]. Ethnopharmacol. 136 (2011) 236-245.

[33] JR. Chouna, F. Nardella, B.N. Lenta, C. Vonthron-Sefiecheau, P. Nkeng-Efouet-Alango, N. Sewald, Ceanothane-type triterpenoids from Cyphostemma
adenocaule, Arch. Pharm. Res. (2016), doi:10.1007/s12272-016-0801-1.

[34] M. Kamatenesi-Mugisha, 0.-0. Hannington, Olwa-Odyek, Medicinal plants used in some gynaecological morbidity ailments in western Uganda,
Afr]J.Ecol. 45 (2007) 34-40.

[35] A.B. Katende, P. Ssegawa, A. Birnie, in: Wild Food Plants and Mushrooms of Uganda, Technical Handbook No 19. Regional Land Management Unit/SIDA,
Nairobi, Kenya, 1999, p. 490.

[36] R. Khan, A.Q. Saif, M.M. Quradha, J. Ali, A. Rauf, Phytochemical analysis, antimicrobial, antioxidant and urease inhibitory potential of Cyphostemma
digitatum Lam, Nat. Prod. Res. 26 (2014) 1-3.

[37] J.O. Kokwaro, in: Medicinal Plants of East Africa, Second Ed.), Kenya Literature Bureau, Nairobi, Kenya, 1993, p. 401.

[38] J.O0. Kokwaro, T. Johns, Luo Biological Dictionary, East African Educational Publishers, Nairobi, Kampala, Dar-es-Salaam, 1998.

[39] O. Kokwaro, Medicinal Plants of East Africa, East African Literature Bureau, Kampala, Nairobi, Dares Salaam, 1976.

[40] M. Kamatenesi-Mugisha, H. Oryem-Origa, Medicinal plants used to induce labour during childbirth in western Uganda, J. Ethnopharmacol. 109 (2007)
1-9.

[41] M. Kamatenesi-Mugisha, H. Oryem-Origa, O. Odyek, D.W. Makawiti, Medicinal plants used in the treatment of fungal and bacterial infections in and
around Queen Elizabeth Biosphere Reserve, western Uganda, Aft. J. Ecol. 46 (Suppl. 1) (2008) 90-97.

[42] M.S. Kibuuka, G. Anywar, Medicinal plant species used in the management of hernia by traditional medicine practitioners in Central Uganda, Ethnob-
otany Res. Appl. 14 (2015) 289-298.

[43] C.V. Nnamani, H.O. Oselebe, E.O. Okporie, Ethnobotany of Indigenous Leafy Vegetables of Izzi Clan, in Ebonyi State, Nigeria, in: Proceeding of 20th
Annual National Conference of Biotechnology Society of Nigeria, Abakaliki, 2007, pp. 111-114. November 14th-17th.

[44] O.S. Olubunmi, B.O. M., E. Opeyemi, D.A. Oluwasogo, A. Hamid, Acetylcholinesterase inhibition and antioxidant evaluation of polyphenolic fractions
and oil from four melon seeds used as condiments in Nigeria Carpathian, J. Food Sci. Technol. 10 (1) (2018) 82-94.

[45] N. Omagor, Swamp forest plant resources in Uganda: their uses and conservation challenges, Int. Tree Crops J. 10 (2) (1999) 107-120, doi:10.1080/
01435698.1999.9752998.

[46] O. Omoti, P.A. Okyi, Characterization and composition of the pulp oil and cake of the African pear, Dacryodes edulis, ]. Sci. food Agric. 38 (1987) 67-70.

[47] V.A. Onyenuga, B.L. Fetuga, First National seminar on fruits and vegetables, Proc and Recom and Papers by NITHORT, 1995.

[48] P. Nalumansi, M. Kamatenesi-Mugisha, A. Godwin, Medicinal plants used in paediatric health care in namungalwe sub county, Iganga District, Uganda,
Nova J. Med. Biol. Sci. 2 (3) (2014) 1-14.

[49] P. Ssegawa, J.M. Kasenene, Medicinal plant diversity and uses in the Sango bay area, Southern Uganda, J. Ethnopharmacol. 113 (2007) 521-540.

[50] J.C.N. Asso, AJ. Njouendou, P.E.A. Nkeng, J.R. Chouna, S.M. Badami, V.P. Verapur, B.D. Typpeswamy, S. Wanji, In Vitro screening of antioxidant properties
of ten cameroonian medicinal plants, J. Adv. Biotechnol. 3 (2) (2014) 171-182.

[51] RS. Raghuvanshi, R. Singh, Nutritional composition of uncommon foods and their role in meeting in micronutrient needs, Int. J. Food Sci. Nutr. 32
(2001) 331-335.

[52] S.W. Yohannis, Z. Asfaw, E. Kelbessa, Ethnobotanical study of medicinal plants used by local people in Menz Gera Midir District, North Shewa Zone,
Ambhara Regional State, Ethiopia, ]. Med. Plants Res. 12 (21) (2018) 296-314, doi:10.5897/]MPR2018.6616.

[53] K. Sheela, G.N. Kamal, D. Vijayalakshmi, M.Y. Geeta, B.P. Roopa, Proximate analysis of underutilized green leafy vegetables in southern karnataka, J.
Human Ecol. 15 (3) (2004) 227-229.

[54] S. Araya, B. Abera, M. Giday, Study of plants traditionally used in public and animal health management in Seharti Samre District, Southern Tigray,
Ethiopia, J. Ethnobiol. Ethnomed. 11 (2015) 22, doi:10.1186/s13002-015-0015-5.

[55] G.O. Stride, Investigation into the use of a trap crop to protect cotton from attack by Lygus vosseleri (Heteroptera: miridae), J. Entomol. Soc. South.
Africa 32 (2) (1969) 469-477.

[56] H. Terashima, M. Ichakawa, A comparative ethnobotany of the Mbuti and Efe hunter-gatherers in the Ituri Forest, Democratic Republic of Congo, Afr.
Study Monogr. 24 (2003) 1-168.

[57] The Plant List, 2010. Version 1. Published on the Internet Accessed 1 January http://www.theplantlist.org/.

[58] J.M. Watt, M.G. Breyer-Brandwijk, Medicinal and Poisonous Plants of Southern and Eastern Africa, Second Ed., E. Livingstone Ltd., Edinburgh, London,
1962.

[59] P. Wenzel Geissler, S.A. Harris, RJ. Prince, A. Olsen, R. Achieng’ Odhiambo, H. Oketch-Rabah, P.A. Madiega, A. Andersen, P. Mglgaard, Medicinal plants
used by Luo mothers and children in Bondo district, Kenya, J. Ethnopharmacol. 83 (2002) 39-54.

[60] M.D. Yemele, P.B. Telefo, L.L. Lienou, S.R. Tagne, C.S.P. Fodouop, C.S. Goka, M.C. Lemfack, F.P. Moundipa, Ethnobotanical survey of medicinal plants used
for pregnant women'’s health conditions in Menoua Division-West Cameroon, J. Ethnopharmacol. 160 (2015) 14-31.

[61] F. Malaisse, G. Parent, Edible wild vegetable products in the Zambezian woodland area: A Nutritional and ecological approach, Ecol. Food. Nutr. 18
(1985) 43-82.


http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0019
https://doi.org/10.1016/j.jep.2013.11.051i
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0020
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0021
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0021
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0021
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0022
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0022
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0023
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0025
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0025
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0026
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0027
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0027
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0028
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0029
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0030
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0031
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0032
https://doi.org/10.1007/s12272-016-0801-1
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0034
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0034
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0034
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0034
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0035
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0035
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0035
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0035
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0036
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0036
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0036
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0036
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0036
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0036
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0037
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0037
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0038
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0038
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0038
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0039
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0039
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0040
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0040
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0040
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0041
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0041
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0041
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0041
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0041
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0042
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0042
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0042
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0043
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0043
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0043
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0043
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0044
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0044
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0044
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0044
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0044
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0044
https://doi.org/10.1080/01435698.1999.9752998
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0046
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0046
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0046
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0047
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0047
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0047
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0048
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0048
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0048
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0048
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0049
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0049
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0049
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0050
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0051
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0051
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0051
https://doi.org/10.5897/JMPR2018.6616
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0053
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0053
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0053
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0053
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0053
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0053
https://doi.org/10.1186/s13002-015-0015-5
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0055
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0055
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0056
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0056
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0056
http://www.theplantlist.org/
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0059
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0059
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0059
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0060
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0061
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0063
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0063
http://refhub.elsevier.com/S2468-2276(18)30324-7/sbref0063

	Phytochemistry, pharmacology and perceived health uses of non-cultivated vegetable Cyphostemma adenocaule (Steud. ex A. Rich.) Desc. ex Wild and R.B. Drumm: A review
	Introduction
	Review methodology
	Ethnobotany
	General characterization
	Names
	Nutritional importance
	Ethnomedicinal uses
	Phytochemistry

	Pharmacological studies
	Antiplasmodial activity
	Antioxidant activity
	Anti-inflammatory activity
	Antimicrobial activity

	Other important uses
	Insecticides
	De-worming of live-stocks
	Conclusion

	Conflicts of interest
	Funding
	Supplementary material
	References


