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Abstract
Cassava (Manihot esculenta Crantz) is considered one of the essential tuber crops, serving as a dietary staple food for various

populations. This systematic review provides a comprehensive summary of the nutritional and therapeutic properties of cassava,

which is an important dietary staple and traditional medicine. The review aims to evaluate and summarize the phytochemical

components of cassava and their association with pharmacological activities, traditional uses, and nutritional importance in global

food crises. To collect all relevant information, electronic databases; Cochrane Library, PubMed, Scopus, Web of Science, Google

Scholar, and Preprint Platforms were searched for studies on cassava from inception until October 2022. A total of 1582 studies

were screened, while only 34 were included in this review. The results of the review indicate that cassava has diverse pharma-

cological activities, including anti-bacterial, anti-cancer, anti-diabetic, anti-diarrheal, anti-inflammatory, hypocholesterolemic

effects, and wound healing properties. However, more studies that aim to isolate the phytochemicals in cassava extracts and eval-

uate their pharmacological property are necessary to further validate their medical and nutritional values.
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Introduction
Cassava, Manihot esculenta Crantz, is recognized as one of the
most important tuber crops cultivated in tropical and subtropic
regions, providing a major source of food to more than 800
million people worldwide.1 The cassava plant is a perennial
woody shrub that can grow up to three meters in tropical
regions. The plant is believed to have originated in Latin
America, where the native Indians discovered it more than 4000
years ago.2 The crop was introduced to Africa by Portuguese
traders in 1558 and brought to Asia by Europeans from South
America between the late eighteenth century and early nineteenth
century.3 It is referred to as the primary ingredient of the cuisines
in underdeveloped nations and was named by FAO in 2003 as
Africa’s most crucial root crop and source of nutritional calories.
The New Partnership for Africa Development adopted the
“Cassava: A Powerful Poverty Fighter in Africa” slogan to
improve cassava verities and germplasm and increase its nutri-
tional values in African countries.

It is described as a dicotyledonous plant belonging to a genus
of Euphorbiaceae family called Manihot, and it is grown in
areas between 30°N and 30°S from the equator, where it
is distributed throughout Africa, Asia, Central and South
America.4–6 Given that cassava is considered a dietary staple
food in many countries, including the Democratic Republic of
Congo, Ghana, Brazil, and Indonesia, Nigeria is recognized as
the world’s largest cassava producer, producing over 60 million
tonnes in 2020.7Moreover, cassava is amongThailand’smain eco-
nomic crops, which was established as the largest dried cassava,
flour, and starch exporter in 2020.8 Despite having this nutritional
and economic importance in numerous countries, cassava crops
are underutilized in some countries due to higher demand for
cereal crops, lack of accessibility to grow cassava on a large scale
in addition to farmers’ lack of knowledge on the cultivation of
cassava varieties with better properties. In South Africa, the crop
is primarily cultivated by small-scale farmers in rural areas for
food,while Pietersburg is the only areawith a starchmanufacturing
factory for commercial farming of cassava.9,10

A wide range of cassava varieties was tested for producing
high-quality cassava flour. β-carotene enriched cassava varieties
have illustrated high viscosity values suitable for products requir-
ing high gel strength and elasticity.11 Furthermore, enriching
flour produced from low- and medium-cyanide cassava varieties
with nutrients was more efficient with certain micro-fungi such as
Saccharomyces cerevisiae.12 The most diverse cassava germ-
plasm collection is preserved by the International Center for
Tropical Agriculture (CIAT), and over 43 000 samples of
cassava germplasm samples have been distributed to 84 countries
since 1979. For instance, Naitaima-31 is a cassava variety
released by CIAT and their partners, which has been developed
by crossing two germplasms to possess the following properties:
large harvest, good cooking qualities, and resistance against
whiteflies. In contrast to the farmer’s varieties, Naitama-31 has
indeed produced higher yields without the need to use pesticides
and is now cultivated for commercial purposes in Brazil and
Colombia.13 The variety of yellow cassava was exploited in

the beverages industry, as its use as a raw material for beer pro-
duction has been found to be beneficial not only nutritionally but
also in terms of cutting overhead costs of production. A study has
shown that beer produced from blending sorghum with yellow
cassava could be a rich source of nutrients and vitamins.14

Additionally, cassava contains various chemical compo-
nents. These components include balanophonin, scopoletin,
and tannins which have been studied to exhibit anti-oxidant
activity, anti-proliferative and anti-inflammatory proper-
ties.15,16 Besides these beneficial phytochemicals, toxic chemi-
cal compounds – linamarin and lotaustralin are cyanogenic
glycosides that can also be found in cassava leaves and
roots.17,18 These components are known to be detrimental to
human health as they may contribute to developing neurologi-
cal disorders, especially when consuming raw cassava or long-
term consumption of incorrectly processed tubers.18 Hence,
cassava should be processed appropriately before consumption
as various effective detoxification methods are available for
cassava to be eaten safely, such as drying and boiling.19,20

Despite the numerous studies and reviews on cassava, recent
reviews have primarily emphasized its potential to meet future
food demand, as well as its applications in biocomposites and
bioenergy. Some of these reviews have also delved into specific
topics such as the extraction of starch and antinutrients from the
plant. However, a comprehensive systematic review that pro-
vides an overview of the potential benefits of cassava is still
lacking. In order to bridge this gap, the present review objectives
are to assess and summarize the phytochemical constituents of
cassava and their corresponding pharmacological activities,
which may arise due to the existence of bioactive compounds
generated by the cassava plant. In addition, the botanical charac-
teristics and traditional uses of different parts of the cassava plant
are summarized. Principally, this review assesses and discusses
the pharmacological activities of cassava extracts from human
clinical trials, in vivo, and in vitro studies and compares them
with other extracts from different natural sources. The present
study delved into the therapeutic potential of various phytochem-
icals found in cassava’s leaves, stems, roots, and tubers, with a
particular focus on their anti-cancer, anti-inflammatory, anti-
diarrheal, hypocholesterolemic, anti-bacterial, anti-diabetic, and
wound healing activities.

Methods
All relevant information on cassava was collected from the following
electronic databases: Cochrane Library, PubMed, Scopus, Web of
Science, Google Scholar, and Preprint Platforms (Medxriv and
Biorxiv), from inception until October 2022. The search results are
shown in Figure 1 (PRISMA flow chart). The search was conducted
using the following terms: “Manihot esculenta Crantz”, “Manihot
esculenta”, cassava, tapioca, ubi kayu, singkong, phytochemistry, fla-
vonoid, alkaloid, pharmacology, antidiarrhea, anti-oxidant, benefit,
clinical effect, nutraceutical, ethnobotany, ethnomedicine, health
benefit, medicine, phytotherapy. The terms “ubi kayu” and “singkong”
were only included in the search for articles from Google Scholar. The
search terms used for the preprint platforms and Cochrane Library were
limited to “Manihot esculenta Crantz” and cassava to ensure the search
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results were restricted to the topic of interest. The search strategies for
the combination of the terms include the use of Boolean operators
“AND” and “OR” and the use of truncation symbols, including ques-
tion mark (?), asterisk (*), and quotation mark (“”). The reporting com-
plies with the Preferred Reporting Items for Systematic Review and
Meta-analysis (PRISMA) statement.

Two researchers independently screened and reviewed the articles
and reports. Any discrepancy was resolved by discussion with a third
reviewer. The following inclusion criteria were used to assess the eligi-
bility of the studies to be included in the review: articles including orig-
inal research, reports, technical papers, and conference proceedings.
Besides, studies reported in the English and Malay language were
included, as well as studies that assess the pharmacological activities
and health benefits of cassava’s leaves, leaf extract, rhizomes (shoot),
and roots. The type of studies includes human, in vivo, animal, and in
vitro laboratory studies with no limitation to the year of publication of
the studies were all covered. In order to ensure the relevance and appro-
priateness of the studies included in the review, a set of exclusion criteria
was applied, which encompassed various types of literature such as
reviews, short surveys, editorials, notes, letters, and books, as well as
studies that focused on non-pharmacological aspects of cassava or inves-
tigated the association between cassava residual toxicity and human dis-
eases, agronomic aspects, or the wastewater of cassava.

Results
Based on previous studies, cassava has demonstrated multiple
pharmacological activities, including its effect as an anti-oxidant

which provides hepaprotective and nephroprotective effects,
anti-inflammatory, analgesic, anti-cancer, anti-bacterial, anti-
diabetic, anti-hypercholesterolemic, collagen and fibroblast syn-
thesis enhancement in wound healing, anti-diarrheal and anthel-
mintic activity as illustrated in Figure 2. The PRISMA flow
diagram depicted in Figure 1 shows the search strategy used
and its search results; 1582 studies were screened, and 150
studies were excluded from this review after deduplication. A
total of 1548 studies were further excluded for not meeting the
determined inclusion criteria, thus leaving only 34 studies to be
retrieved and included in this review. The number of studies
retrieved includes fifteen animal studies, seventeen in vitro
studies, one mixed in vivo and in vitro study, and one clinical
study. The outcome of these studies, plant components of
cassava, extraction techniques, dosing regimens, isolated phyto-
chemicals, method of isolation, research subjects, and their cor-
responding pharmacological effects are summarized in Table 1.

Botanical Description and Taxonomy
Cassava is known as “gbaguda” or “imidaka” in Nigeria; “eyabya”
in Tanzania, “kamoteng kahoy” or “balanghoy” in the
Phillippines; “singkong”, “ketela pohon” or “ubi kayu” in
Indonesia; “yuca” or “manioc” in America.3,54–57 The taxonomical
classification of cassava is shown in Table 2. Cassava is generally
propagated by stem cuttings.58 The leaves consist of a palm-

Figure 1. PRISMA flow chart.
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shaped leaf blade with 3 to 9 lobes. The color of the leaf may vary
with age as purple, dark, or light green in mature leaves, while
young leaves have purple buds on their leaves, which eventually
turn green. The leaf also consists of a petiole, which varies from
green to purple.59 The stem has sparing branches where the
branchlets have light green to reddish color.60 The stem’s diameter
and color are influenced by plant variety and age. Furthermore, the
root, which is the essential part for dietary purposes, grows
between 8 and 15 inches long, and the diameter of the root
ranges from 1 to 4 inches,59 which contains a large amount of
starch, and a thin reddish brown fibrous bark is covering the
root. They can grow in groups of 4-8 at the base of the stem.60

Less important and rarely formed is the fruit of cassava. The
fruit takes about three months to mature, and it is a trilocular dehis-
cent capsule with a globate to ovoidal shape. The epicarp and
mesocarp of the fruit dry up once the seed matures, and the endo-
carp proceeds to split open, causing the seeds to disperse. It must
be noted that cassava trees are cultivated by planting the cut stem,
and it takes ten months or longer to harvest the cassava roots.
Cassava plant parts, including its leaves, stems/stalk, rhizome,
and roots, are depicted in Figure 3.

Nutritional Values
Cassava has various features that make it eligible to be
exploited commercially due to its high nutritional value

for humans and animals. Withstanding harsh environmental
conditions such as drought, acidic soil, and the flexible
cropping calendar are among many factors that made it
industrially attractive. Indeed, cassava is highly tolerant to
drought due to its leaf-drooping mechanism as well as
rapid stomatal closure in water-scarce conditions.62,63

Additionally, it tolerates highly acidic soil and soil rich in
aluminum and manganese.64 Although it is not advisable
to consume cassava that grows in soil with highly contam-
inated inorganic pollutants such as nickel, zinc, and
cadmium, it can still be utilized to produce bioenergy.65,66

Cassava’s roots and leaves are the most consumed parts
by humans as well as animals. Particularly, cassava roots
are enriched with carbohydrates, thus supplying a vital
energy source that may range between 110-149 kcal per
100 g, whereas the leaves provide 91 kcal energy per
100 g. Although the leaves provide lower energy than the
roots, they are known to be rich in vitamins and minerals.62

Cassava can be exploited for a broad range of potential eco-
nomic and industrial applications such as animal feeds, fuel
production, and as a raw material for manufacturing
industries.67

Cassava is a significant source of carbohydrates for
around 500 million individuals, primarily due to its higher
energy yield per unit area in comparison to other major
crops.68 The nutritive components of the mature cassava

Figure 2. Pharmacological activities of Manihot esculenta (cassava) based on its phytochemical constituents.
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plant are mainly concentrated in its roots and leaves, which
respectively account for 50% and 6% of the plant.69

Cassava root is an efficient energy source that produces
about 250 000 calories per hectare per day. The root is rich
in carbohydrates, mainly starch, with some sucrose,
glucose, fructose, and maltose. Cassava has both bitter and
sweet varieties, with the latter containing up to 17%
sucrose. The fiber content is low, while the lipid content
ranges from 0.1% to 0.3%. The protein content is also low,
with some essential amino acids in very low amounts, but
an abundance of glutamic acid, aspartic acid, and arginine.
Bitter varieties contain cyanogenic compounds, which can
be reduced through processing. Overall, cassava roots are
rich in calories but low in protein, fat, and some minerals
and vitamins, making their nutritional value lower than
other crops like cereals and legumes.70

Cassava leaves are an abundant source of protein, miner-
als, and vitamins B1, B2, and C, as well as carotenoids. In
addition, the leaves contain higher levels of vitamins A, B,
and K, and a variety of essential minerals, including
calcium, copper, magnesium, iron, manganese, potassium,
sodium, and zinc.71 In comparison to legumes and leafy veg-
etables, cassava leaves have a higher crude protein content,
crude fat, and mineral content, except for soybeans. The
protein content of cassava leaves ranges from 14% to 40%
of DM in various varieties, with an amino acid composition
comparable to fresh egg protein and higher than soybean
protein. Cassava leaves contain mostly starch, and their
mineral content varies depending on the variety and age of
the plant. The vitamin content of cassava leaves, including
thiamin, riboflavin, niacin, vitamin A, and vitamin C, is
also considerable. Cassava leaf meal has similar mineral
and vitamin content to other leaves, and in some cases, it sur-
passes that of legumes, leafy legumes, cereals, eggs, milk,
and cheese. However, iron from plant sources is less bioa-
vailable than that from animal sources. Cassava leaves are
high in fiber, with a content range of 1 to 10 g/100 g FW,
compared to the fiber content of legumes and leafy vegeta-
bles reported in Table 3.70

Traditional Applications of Cassava in Ethnomedicine
and Culinary Practices
Several indigenous groups have utilized cassava for its medic-
inal properties, and the consumption of this plant is safe when
appropriately extracted and processed. Cassava has been used
in traditional medicine for various ailments, including
abscesses, ringworms, sores, and wounds in Nigeria and the
Guianas, although there is insufficient scientific evidence to
support these uses.73,74 For example, the starch extracted
from cassava roots is combined with rum and applied topically
to children to treat abscesses and skin eruptions. Additionally,
grated cassava roots are mixed with aloe vera juice and cattle
tallow for external application to treat ringworm and acute der-
matitis, while the grated root is applied directly to cuts and
sores. Cassava leaves are also used for medicinal purposes,
such as hemostatic plasters to treat wounds.74 In rural areas of
Tanzania, cassava leaves and stems are commonly used to
induce abortion in unwanted pregnancies, as they have been
found to have a strong contractive effect on the uterus.57

Moreover, Paraguayan migrants in Argentina use the root of
wild cassava as one of the many ingredients required in a decoc-
tion to treat urinary infections.75

In Borneo Island, located in South East Asia, some ethnic
groups such as Bidayuh, Selako, Melanau, Iban, and Kayan
folks also use cassava as traditional medicine. Some people
from Bidayuh, Selako, and Melanau groups use cassava to alle-
viate headaches by preparing a paste from the pulp to be applied
topically as a poultice. The Ibans consume cassava to relieve
constipation by drinking a concoction made with a combination
of honey and juices from the leaves. Besides, the Kayan folks
believe that fresh juice prepared from cassava leaves can heal
hematemesis.76 Remarkably, the juice of grated cassava roots
is used as a treatment for constipation and dyspepsia, yet the
aqueous leaves’ soak is applied to treat fever in the south
pacific area. Notably, cassava has also been used in Fiji to
treat glaucoma by folding the stem or the heated leaves and
rubbing them onto the affected eyes.77 In China, cassava leaf
extract has been used as a traditional Chinese medicine to
control cancer, although insufficient scientific proof exists.49

Cassava is believed to be useful in treating snake or scorpion
bites due to its bioactive chemical contents in different cultures,
such as India and Papua New Guinea.78 It is also consumed as a
wheat alternative in Western cuisine for patients diagnosed with
celiac disease.79

Various methods of cassava utilization for food are adopted
in South America and West Africa, including grating and
pounding cassava tubers into a pulp, shaping them into pies
or cakes, cooking in various ways, and making soups and
drinks. Cassava is also used to make Farina, Ampesi, and
Macaroni. In Indonesia, cassava is used to make Tiwul,
Oyek, and Gatot. The juice extracted from the preparation of
Farina is used to make Cassareep and Tucupay sauces.
Cassava pudding is also made by grating cassava roots and
mixing with coconut or banana. In several African countries,
cassava is prepared in diverse methods. For instance, Gari, a

Table 2. Taxonomical Classification of M. Esculenta Crantz.61

Taxonomical hierarchy of Manihot Esculenta Crantz

Common names tapioca, gbaguda, imidaka, eyabya, kamoteng

kahoy, balanghoy, singkong, ketela pohon, ubi

kayu, yuca, manioc

Kingdom Plantae

Subkingdom Viridiplantae

Superdivision Embryophyta

Division Tracheophyta

Subdivision Spermatophytina

Class Magnoliopsida

Superorder Rosanae

Order Malpighiales

Family Euphorbiaceae

Genus Manihot
Species Manihot esculenta Crantz
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significant food in Ghana, Nigeria, Guinea, Benin, and Togo, is
made by fermenting cassava pulp with Corynebacterium
manihot and Geotrichum candidum. After fermentation, the
partially dried pulp is sieved, heated, and stirred until it
becomes light and crisp. Good quality gari should be creamy
yellow with uniform grains. Other cassava-based foods in
west African countries include Meduame-M-bong, Attieke,
Chick-wangue, Kapok pogari, and Lafun, each prepared
through specific processes involving soaking, pounding, fer-
mentation, drying, and sieving, and consumed with various
accompaniments.80,81 Lactic acid bacteria addition to cassava
products involves the use of bacterial strains, such as
Lactobacillus, Leuconostoc, and Pediococcus, to ferment
cassava-based foods and improve their nutritional and sensory
properties. This process results in the conversion of carbohy-
drates into lactic acid, which lowers the pH of the product,
making it more acidic with sour flavor and inhibiting the

growth of harmful bacteria. Lactic acid bacteria also produce
various beneficial compounds, such as vitamins, amino acids,
and enzymes, that enhance the nutritional quality and digestibil-
ity of cassava products. The addition of lactic acid bacteria to
cassava-based foods is a common practice in many traditional
food fermentation processes, such as Nigerian gari, fufu, and
gari Foto.82

Phytochemistry
The Activities of Phenolic Compounds in Cassava. Thecassavaplant
has been reported to contain different flavonoids, polyphenols,
starch, terpenoids, reducing sugars, alkaloids, steroids, carotenoids,
fatty acids, and benzoic acid derivatives.48,83,84 The presence of
phenolic compounds and flavonoids in cassava’s stem and leaf
extracts exerts an anti-oxidant effect on the plant, as observed
from the significant DPPH anti-radical and free radical scavenging

Table 3. The Nutritional Values of Cassava Plant in Roots and Leaves (Data Sourced from Reference17,70,72).

Factors

Parts of cassava (Proximate composition of 100 g)

Roots Leaves

Food energy (kcal) 110-149 91

Carbohydrate (mg) 25 300-35 700 7000-18 300

Lipid (mg) 30-50 200-2900

Protein (mg) 300-3500 1000-10 000

Dietary fiber (mg) 100-3700 500-10 000

Essential Minerals Calcium (mg) 19-176 34-708

Iron (mg) 0.3-14 0.4-8.3

Phosphorus (mg) 6-152 27-211

Magnesium (mg) 30-80 120-420

Potassium (mg) 250-720 350-1230

Copper (mg) 0.2-0.6 0.3-1.2

Manganese (mg) 0.3-0.1 7.2-25.2

Sodium (mg) 7.6-21.3 5.1-17.7

Zinc (mg) 1.4-4.1 7.1-24.9

Vitamins A (mg) 0.005-0.035 8.3-11.8

B (mg) Niacin 0.6-1.09 1.3-2.8

Riboflavin 0.03-0.06 0.21-0.74

Thiamine 0.03-0.28 0.06-0.31

C (mg) Ascorbic acid 14.9-50 60-370

Figure 3. Cassava plant parts in different growth stages. (A) Cassava leaves. (B) Cassava stems/stalk. (C) Cassava rhizome and roots.
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activities.84,85 The extraction of milled cassava stems with ethanol
solvent has led to the isolation of diverse phenolic compounds:
6-deoxyjacareubin, balanophonin, coniferaldehyde, ethamivan,
ficusol, isovanillin, p-coumaric acid, pinoresinol, scopoletin, and
syringaldehyde, each possesses a different strength of anti-oxidant
activity.48,86 Moreover, a further study has also identified eight
more phenolic compounds, p-hydroxybenzoic acid, protocatechuic
acid, syringic acid, gallic acid, vanillic acid, gentisic acid, benzoic
acid and salicylic acid from methanolic extract of cassava leaves
which are further isolated and studied to contribute to the anti-
oxidant activity of cassava plant.25 Jampa et al (2022) reported
that the maceration of leaves in the ethanol solvent identified
gallic acid, rutin, kaempferol, and apigenin.23 These four com-
pounds exhibit potent anti-oxidant activities, which contribute to
the anti-melanogenesis effect, anti-adipogenesis activity, the
enhancement of collagen synthesis as well as UV filtering proper-
ties.23 Furthermore, polyphenol glycosides such as; quercetin
3-O-rutinoside (rutin), kaempferol 3-O-rutinoside (nicotiflorin),
myricetin 3-O-rutinoside, quercetin triglycoside, and kaempferol
triglycoside were identified from cassava shoot extract which dem-
onstrated anti-inflammatory activity. Polyphenols and flavonoids
were also detected from the hydroethanolic extract of dried
cassava leaves,where this extract hasdemonstrated ananti-bacterial

effect.32 Figure 4 illustrates some of the phenolic compounds
extracted from cassava.

The Activities of Tannins in Cassava. Tannin, a phenolic com-
pound found in cassava leaves, has been characterized and
extracted in various studies, either as tannic acid22 or proan-
thocyanidin (condensed tannins).42 The isolation process
involved macerating the leaves with dichloromethane, meth-
anol, or water, leading to the extraction of condensed tannins
along with other chemical compounds such as unspecified
flavonoids, coumarins, triterpenes, and sterols. Thin layer
chromatography was employed for identification, and reveal-
ing the presence of tannins and terpenoids believed to be
responsible for the observed anthelmintic activity against
Haemonchus contortus parasites.42 Furthermore, in addition
to tannic acid, the HPLC-DAD method was utilized to isolate
various flavonoids, including catechin, rutin, kaempferol,
quercetin, resveratrol, and diosgenin, from oven-dried
cassava leaf powder. This extract has exhibited inhibitory
activities against α-amylase, α-glucosidase, and lipase
enzymes, showcasing its potential as an anti-diabetic and
anti-obesity agent.22

Figure 4. Structures of some phenolic compounds isolated from cassava.
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The Activities of Terpenes and Cyanogenic Glycosides in Cassava.
Cassava was found to contain a group of terpenoids comprising
tetraterpenoids (carotenoids), triterpenes, triterpenoids, and tri-
terpene glycosides (saponins), through maceration with ethanol,
methanol, or acetone.29,34 Recently, a silica gel column was
employed to isolate a new diterpene and a novel sesquiterpene
from the ethanol extract of cassava stems. The newly discov-
ered diterpene was designated as yucalexin P-23, alongside
three other known compounds, namely yucalexin P-15, proto-
catechuic acid, and catalpinic acid, where the latter two demon-
strated antimicrobial activity.87 Similarly, in another study, the
same method was used to isolate two new triterpenoids from a
combined ethanolic stem extract, which were identified as
maesculentins A and B, as depicted in Figure 5. Worthy of
note that both compounds are cis-trans isomers of each other,
which have demonstrated moderate anti-cancer activity where
the configuration of the double bond may play a significant
role in its cytotoxic activity.88 Recently, silica gel column
was employed to isolate and identify two new terpenoids
from ethanolic cassava stem extract, namely sporogen AO-2,
a sesquiterpene, and thecacorin C, a diterpene. Both compounds
were found to display modest anti-bacterial activity upon exam-
ination.89 Table 4 illustrates the chemical components of cassava
categorized according to their respective phytochemical classes,
the plant parts fromwhich theywere extracted, and the extraction
method employed. Cassava also contains toxic compounds,
namely linamarin, and lotaustralin, which are cyanogenic glyco-
sides, as illustrated in Figure 6. Linamarin was isolated and has
been shown to exhibit potent cytotoxic activity upon homogeni-
zation of cassava roots in boiling methanol.49 Similarly, cyto-
toxic activity was also demonstrated by hydrogen cyanide

derived from the cyanogenic glycosides isolated using gas chro-
matography from distillation cassava leaf extract.38 Figure 6
shows the structures of stilbene derivative (resveratrol),
saponin (diosgenin), and cyanogenic glycosides (linamarin and
lotaustralin) isolated from cassava.

The Effect of Variety, Cultivar, Age, and Extraction
Solvent and Methods on the Isolated Compounds
Carotenoids comprising β-carotene are identified using HPLC in
the acetone extraction of cassava leaves, where the carotenoid
composition in cassava was shown to be influenced by the age
of the plant, the variety of cassava plant, and cultivar.19 In contrast
to the carotene content of other herbs and vegetables analyzed by
Chaiareekitwat et al (2000), the β-carotene content of cassava
leaves was recorded to be the highest after six months of plant-
ing.19 Extractions may also be influenced by the variety of the
plant, particle size, and plant parts.90 For instance, the phenolic
content was 681.5 and 442.4 GAE mg/100 g in the peel and the
stem from the yellow-fleshed cassava variety with a particle size
of 0.2 m, respectively.90 In their study, Gnamien et al (2022) eval-
uated the energy values, carbohydrate, and starch contents of
cassava roots to identify the most favorable harvest and maturity
stage that would yield cassava roots with the highest nutritional
value. They found that the cassava roots harvested in the twelfth
month had the highest energy values (389.21 Kcal/100 g of
DM), with corresponding carbohydrate and starch levels of
94.65 and 83.54 g/100 g of DM, respectively.91 Furthermore, cul-
tivar type, geographical area, and altitude may also influence the
extraction yield of the plant. To illustrate, tannin contents were
analyzed from the leaves of six Malaysian cassava cultivars, and
the highest tannin content was 10.05 mg/100 g in a cultivar
named Sri Pontian (a sweet variety), while the lowest content
was 5.74 mg/100 g in the cultivar Sri Kanji 2 (a bitter variety).92

Furthermore, cassava plants cultivated at two locations in Sabah,
Borneo Island part of Malaysia, have shown different total
extracted starch yields where the total starch content is 61.21 g/
100 g and 51.77 g/100 g in Semporna and Tawau, respectively.93

Noerwijati and Budiono (2015) conducted a study to investigate
the effect of altitudes on starch yield in different cassava clones.
They compared the starch yield of cassava clones grown at low
(80 m), middle (530 m), and high (800 m) altitudes. The study
found that the highest starch yield was obtained at low altitudes
with a mean of 11.65 t ha−1, while the lowest starch yield was
obtained at high altitudes with a par of 1.18 t ha−1.94

Discussion
Anti-Cancer Effects
Due to their cytotoxic and anti-proliferative activity, cassava
leaf extracts have been utilized as a traditional medicine in
China for cancer treatment. In vitro cytotoxic activity of
cassava was examined by Chinnadurai et al (2019) on human
colon adenocarcinoma cells (HT-29) using wild and micro-
propagated cassava ethanol extracts (WMEE and MMEE

Figure 5. Structures of terpenoids (Maesculentins A and B) isolated

from cassava.
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Table 4. Chemical Components Summary of Cassava.19,22,23,25,31,33,34,38,40,45,47–49,53,88,89,93,95–98

Phytochemical

groups Components Plant part Extraction methods/solvent used References

Flavonoids • clovin

• hyperoside

• rutin

• quinones

• myricetin 3-O-rutinoside

• narcissin

• robinin

• catechin

• apigenin

• kaempferol

• kaempferol 3-O-rutinoside

• kaempferol triglycoside

• quercetin

• quercetin 3-O-rutinoside

• quercetin triglycoside

Aerial parts

(leaves and

stem), roots

• Reflux with distilled water

• Maceration in ethanol solvent

23,33,34,47,95

Phenolic acids • tannin

• coniferaldehyde

• isovanillin

• 6-deoxyjacareubin

• scopoletin

• syringaldehyde

• pinoresinol,

• p-coumaric acid

• ficusol

• balanophonin

• ethamivan

• protocatechuic acid

• syringic acid

• gallic acid

• vanillic acid

• gentisic acid

• stilbenes (resveratrol)

Leaves • Extraction with ethanol

• Maceration with methanol/ethanol solvent

34,40,48

Terpenoids • yucalexin P-23

• sporogen AO-2

• thecacorin

• maesculentins A and B

• 2,6,10,14,18,22-tetracosahexaene

• 2,6,10,15,19,23-hexamethyl-

• squalene

• lupeol

• cyclotrisiloxane

• hexamethyl-octasiloxane

Leaves, stem,

twigs

• Maceration with methanol/ acetone/ ethanol/

dichloromethane/ water

• Cold extraction using ethanol

31,88,89,98

Fatty acids • n-hexadecanoic acid

• octadecanoic acid

• pentadecanoic acid

• dodecanoic acid

• tetradecanoic acid

Leaves • Cold extraction using ethanol 31

Saponin (steroid) • diosgenin Leaves • Maceration in ethyl acetate solvent 22,45

Cyanogenic

glycosides

• linamarin

• lotaustralin

Leaves, roots • Distillation

• Homogenized in boiling methanol

38,49

Benzoic acid

derivatives

• benzoic acid

• salicylic acid

• p-hydroxybenzoic acid

Leaves • Maceration with methanol 25,88

Carotenoids • β-carotene
• α-carotene

Leaves, roots • Acetone/petroleum extraction 19,95–97

(continued)
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respectively).31 Both WMEE and MMEE extracts showed
decreasing cell viability with increasing concentration, with
IC50 values of 23.77 μg/ml and 133.45 μg/ml, respectively.
Phytochemical screening indicated the presence of alkaloids,
flavonoids, steroids, tannins, and triterpenoids, while GC-MS
analysis identified trans-Squalene, squalene, and lupeol in
WMEE, and N-Hexadecanoic acid, octadecanoic acid, pentade-
canoic acid, dodecanoic acid, tetradecanoic acid, cyclotrisilox-
ane, and 1H,15H-hexadecamethyloctasiloxane in MMEE.31

Cassava’s anti-cancer properties may be attributed to linamarin
and hydrogen cyanides.49 Linamarin, hydrolyzed by linamarase,

has been found to inhibit growth signals, and proto-oncogenes
such as c-Myc gene, and increase p53 protein expression
which results in the inhibition of G1 phase cell division.99,100

Purified linamarin is more potent than crude linamarin due to
other unidentified phytochemical components in the crude
extract. Cassava cyanide extract (CCE) also demonstrated signif-
icant anti-proliferative activity in adenocarcinoma human alveo-
lar basal epithelial cells (A549) at a concentration of 400 ppm
using MTT and neutral red uptake (NRU) assay.38 Uniquely,
Maesculentins A and B were isolated from the stems of
cassava extract in a study conducted by Pan et al (2015), and

Table 4. (continued).

Phytochemical

groups Components Plant part Extraction methods/solvent used References

Carbohydrate • Starch Leaves, roots • Water is added to cassava with a ratio of 1:10.

This is followed by blending at high speed until a

smooth slurry is made.

• Using a two-fold layer of cheesecloth, the slurry

is filtered.

• The filtered mixture was then left to rest for 2 h

to allow the sedimentation process of starch.

53,93

Figure 6. Structures of stilbene compound (resveratrol), saponin (diosgenin), and cyanogenic glycosides (linamarin and lotaustralin) isolated

from cassava.
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both components demonstrated moderate cytotoxic activity
against the HGC-27 tumor cell line. Although there is a lack of
research on their mechanism of action, the study proposed that
the unsaturation of the chemical structure may significantly con-
tribute to their anti-cancer property.88

Anti-Inflammatory Activities
The traditional use of cassava for alleviating pain and treating
topical skin sores, redness, and febrifuge is supported by several
studies demonstrating its anti-inflammatory activity.30,34–37,45–47

Lungit et al (2020) reported that cassava leaf extract fed to female
Sprague-Dawley rats with P. gingivalis-induced periodontitis and
ovarian dysfunction has significantly reduced MMP-8 expression.30

MMP-8 is stimulated by the pro-inflammatory cytokine TNF-α to
contribute to the development of periodontitis. The anti-inflammatory
action of cassava leaf extract involved a reduction in the expression of
TNF-α, which subsequently decreased collagen degradation.30

Furthermore, cassava leaf extract might exhibit anti-inflammatory
activity in Albino rats with plantar edema at a dose of 4 mg/kg, as
edemawas decreased in 37.67%of the treatment group. The extract’s
proposed mechanism of action may involve the inhibition of eicosa-
noids that consequently inhibit nitric oxide synthase, which is synthe-
sized during the late phase of local acute inflammation.46 Another
reported that ethanolic cassava leaf extract has significantly
reduced carrageenan-induced paw edema, comparable to the
positive control used in the study. It has also shown a signifi-
cant reduction in the acetic acid-induced writhing assay, and
this result might be due to the blockage of calcium influx or
cyclooxygenase inhibition that subsequently reduces prosta-
glandin and thromboxane production.34 Ajayi et al (2015)
found that the ethyl acetate extract of cassava leaves or
stalks reduced acetic acid-induced writhing in Wistar rats at
50 mg/kg BW. The extract’s analgesic effect was significantly
higher than that of paracetamol, the positive control. The
extract’s phytochemical screening tests indicated the presence
of tannins, flavonoids, saponins, and alkaloids that may con-
tribute to its analgesic and anti-inflammatory effects.45

Elshamy et al (2021) found that aqueous cassava shoot extract
reduced paracetamol-induced liver injury, as evidenced by
improved histopathological and histochemical tests and reduced
levels of homocysteine, malondialdehyde, and liver enzymes.
The extract contains quercetin 3-O-rutinoside (rutin), kaempferol
3-O-rutinoside, myricetin 3-O-rutinoside, quercetin triglycoside,
and kaempferol triglycoside that may contribute to its anti-oxidant
and anti-inflammatory activity.47 Additionally, Meilawaty et al
(2019) showed that cassava leaves have anti-inflammatory effects
on human neutrophil cell culture. Two groups were treated with
12.5% or 25% cassava leaf extracts, while two control groups
were included. The study measured COX-2 expression, which is
necessary for producing prostaglandins, and found that 25%
extract had stronger inhibition than 12.5% extract. However, the
study noted that the administration time of cassava extract was
too short for optimal anti-inflammatory action.35 Adeyemi et al
(2008) found that cassava extract exhibited significant and dose-
dependent anti-inflammatory activity in rats and mice. When

compared to the control (indomethacin), cassava extract showed
superior effects at a topical dose of 4% and an oral dose of
400 mg/kg. The extract may act by inhibiting early 5-hydroxytryp-
tamine, middle-phase kinins and prostaglandins, and late-phase
autacoids release. It may also inhibit the cyclooxygenase enzyme,
similar to traditional anti-inflammatory drugs.36

Anti-Diarrheal Activities
Despite the traditional use of cassava in diverse gastrointestinal-
related disorders, there is limited scientific research exploring
its potential efficacy in this regard. Bahekar and Kale (2015)
conducted a study demonstrating the significant anti-diarrheal
activity of cassava ethanolic leaf extract in Wistar rats. The
effectiveness of the extract was found to be dosage-dependent,
with higher concentrations (200 mg/ kg) showing greater inhi-
bition of gastrointestinal motility and reduction in intestinal
fluid accumulation.44 The anti-diarrheal mechanism of
cassava leaf extract involves the inhibition of prostaglandin
synthesis. Prostaglandins play a role in regulating gastrointesti-
nal motility and intestinal fluid transport through the modula-
tion of cAMP levels.101 In particular, prostaglandin E2 and its
receptors (EP1 and EP3) promote muscle contraction, while
EP2 and EP4 receptors induce muscle relaxation via cAMP
upregulation.102 Inhibiting prostaglandin synthesis hinders
these processes, leading to decreased gastrointestinal motility
and intestinal fluid accumulation. While the study did not iden-
tify the specific phytochemical constituents, tannins and flavo-
noids were suggested as potential contributors to the
anti-diarrheal properties of the extract.44 In multiple studies,
tannins have demonstrated their anti-diarrheal effect by reduc-
ing diarrhea duration and inhibiting the CFTR chloride
channel.103–105 Certain flavonoids, including quercetin and
kaempferol, have shown inhibition of prostaglandin synthesis
through cyclooxygenase-2 or PGE synthase enzymes.106

Furthermore, in different studies, quercetin has also demon-
strated its capability to reduce fluid accumulation and intestinal
motility and inhibit muscle contraction.107,108 Grange (1994)
conducted a study on 66 children with acute diarrhea to evaluate
the efficacy and safety of cassava salt suspension (CSS) in com-
parison to the standard oral rehydration solution (WHO-ORS).
The study found that CSS was as effective as WHO-ORS with
only four children experiencing therapy failure. CSS can be
used as a substrate for homemade oral rehydration solution,
but it may not be suitable for patients with significant electrolyte
imbalance due to low sodium and potassium content.52

Hypocholesterolemic Effects
Liu et al (2006) investigated the cholesterol-lowering effects of
retrograded tapioca starch (RS3-tapioca) in the context of
hypercholesterolemia due to ovarian hormone deficiency. The
study found that RS3-tapioca significantly decreased total
plasma cholesterol concentration in rats undergoing ovariec-
tomy specifically in conditions that lead to increased blood cho-
lesterol, such as ovariectomy and diabetes Additionally, rats fed
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with RS3-tapioca exhibited significantly higher secretion and
excretion of bile acids compared to rats fed with gelatinized
corn starch (CS). This suggests that the cholesterol-lowering
mechanism of RS3-tapioca may involve increased bile acid
secretion and fecal bile acid excretion. Furthermore, the rats
fed with RS3-tapioca showed significantly lower levels of
(VLDL+LDL)-cholesterol, indicating that a reduction in
VLDL secretion may contribute to the hypocholesterolemic
effects observed.50 Wang et al (2014) conducted a study to
investigate the impact of cassava cross-linked octenyl succinic
maltodextrin (CCOMD) on the blood cholesterol and glucose
levels of diabetic and non-diabetic mice. The results showed
that CCOMD reduced total blood cholesterol and LDL choles-
terol levels in both low (20 g/kg) and high doses (40 g/kg), and
also improved blood HDL cholesterol levels. Therefore,
CCOMD could be used to treat and prevent hyperlipidemia in
diabetes.53

Anti-Bacterial Activities
Lima et al (2017) assessed the antibacterial properties of hydroetha-
nolic cassava leaf extract againstMeropenem-resistantPseudomonas
aeruginosa and Methicillin-resistant Staphylococcus aureus. The
extract exhibitedsatisfactory inhibitoryactivityagainstP.aeruginosa
at 500 and1000 µg/mLdoses butwas ineffective against S. aureus at
the same dosages. HPLC/UV-VIS analysis identified phenolic com-
pounds, including flavonoids, which may contribute to the extract’s
antibacterial activity.32 The ethyl acetate fraction of cassava ethanol
extract was found to possess antibacterial properties against
Staphylococcus epidermidis and Propionibacterium acnes, with
minimum inhibitory concentration (MIC) values ranging from
2.5% to 5.0% and 1.25% to 2.5%, respectively. The minimum
bactericidal concentration (MBC) value of this fraction was 5%
and 2.5% against S. epidermidis and P. acnes, respectively.
Phytochemical screening revealed the presence of flavonoids,
polyphenols, quinones, and saponins in the extract, which may
account for its antibacterial activity.33 Flavonoids can inhibit bac-
terial growth through multiple mechanisms, including porin inhi-
bition, membrane damage, and inhibition of energy metabolism
and nucleic acid synthesis via topoisomerase and dihydrofolate
reductase enzymes.109 Cassava extract contains flavonoids like
kaempferol, quercetin, and apigenin, which can prevent bacterial
adhesion and invasion. Specifically, kaempferol inhibits the
sortase A enzyme, thereby preventing Gram-positive bacterial
adhesion.110 Moreover, quercetin and apigenin demonstrated
their anti-bacterial action by inhibiting DNA gyrase, preventing
further bacterial growth.111,112 In addition, apigenin was shown
to exhibit its anti-bacterial effect by multiple possible mecha-
nisms, including cytoplasmic membrane damage, inhibition of
energy metabolism, peptidoglycan synthesis, and β-lactamase
activity.113 Saponins have demonstrated their anti-bacterial
action by increasing bacterial cell wall permeability through the
reduction of surface tension, leading to cell leakage and the
release of intracellular components,114 while quinones exhibit
their anti-bacterial activity by inhibiting catalase enzyme and
mitochondrial electron transport.115

Anti-Diabetic Effects
Laya, et al (2022) investigated the anti-diabetic properties of
cassava leaves by assessing their inhibitory effects on
α-amylase and α-glucosidase enzymes. These enzymes contrib-
ute to the rise of postprandial blood glucose levels by breaking
down carbohydrates into glucose. Inhibiting these enzymes can
help prevent hyperglycemia and mitigate diabetes-related com-
plications. HPLC-DAD analysis of cassava leaf identified
the presence of flavonoids (quercetin, kaempferol, catechin,
rutin), tannins (tannic acid), stilbenes (resveratrol), and sapo-
nins (diosgenin).116,117 The study demonstrated that these phy-
tochemicals exhibit potent inhibitory effects on α-amylase and
α-glucosidase, both before and after gastrointestinal diges-
tion.22 Notably, quercetin, as well as the positive control, acar-
bose, have shown a competitive pattern for the α-glucosidase
inhibitory activity; thus, it helps to delay the absorption of
glucose and is also capable of inhibiting α-amylase
enzyme.118,119 Quercetin and kaempferol have been found to
preserve pancreatic β-cell survival and improve insulin secre-
tion by inhibiting apoptotic signals and stimulating survival
pathways, thereby exhibiting anti-diabetic properties.120

Additionally, catechin and tannic acid have demonstrated
potent α-glucosidase and α-amylase inhibitory activities,
respectively, in a more potent manner than acarbose, according
to two separate studies.121,122 Shen et al (2017) investigated the
anti-diabetic activities of resveratrol, a type of stilbenes found
in cassava, which inhibited α-amylase and α-glucosidase
enzymes at IC50 of 3.62 μg/L and 17.54 μg/L respectively.123

Rutin has also shown anti-diabetic properties by reducing
glucose absorption and improving insulin resistance by increas-
ing PPARγ expression.124 Furthermore, rutin reduces the activ-
ities of G6Pase and GP enzymes, leading to a reduction in
gluconeogenesis activity.125 Diosgenin, a saponin extracted
from cassava leaves, also exhibited anti-diabetic effects by
inhibiting α-amylase, α-glucosidase, and SGLT-1 activity
while improving insulin secretion by stimulating the regenera-
tion of pancreatic β-cells.126 In addition, Wang et al (2014)
examined the effect of cassava cross-linked octenyl succinic
maltodextrin (CCOMD) on blood glucose and cholesterol
levels in diabetic and non-diabetic mice. The result indicated
that the blood glucose and insulin levels of mice fed with low
and high doses of CCOMD improved after 12 weeks compared
to the rats in non-diabetic and model control groups. The study
concluded that CCOMD might lower blood glucose levels by
enhancing glucose metabolism.53

Wound Healing Activities
Cassava has been traditionally used for wound healing in
Nigeria and The Guianas. Riliani et al (2021) investigated the
ethanol extract of cassava leaves for its wound-healing proper-
ties. They found that 0.5% cassava leaf extract significantly
stimulated fibroblast proliferation and preserved fibroblast mor-
phology for up to 48 h. However, the fibroblast migration rate
did not show a significant difference compared to the control
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group. It is noteworthy that the study did not conduct a
bioassay-guided fractionation of the ethanol extract to elucidate
the specific phytochemical compound(s) responsible for the
observed activity.41 Cassava extract contains antioxidants
such as flavonoids, saponins, tannins, triterpenoids, and gallic
acid, which may contribute to its wound-healing activity.
Gallic acid may enhance wound healing by protecting cells
from oxidative stress, increasing anti-oxidant gene expression,
and promoting cell migration through the activation of various
kinases.127 Moreover, saponins help heal wounds by inhibiting
early-phase inflammation, promoting re-epithelialization, and
increasing matrix synthesis.128 Tannins, on the other hand,
promote wound healing through their anti-oxidant properties.129

Despite those healing actions, toxic cyanogenic glycosides, espe-
cially linamarin, may also reduce cassava’s wound-healing
ability. It has been found that linamarin exerts an anti-proliferative
effect whichmay disrupt the fibroblast proliferation process; thus,
this may explain the extract’s slow rate of wound healing. Anwar
andBohari (2019) examined the in vitrowound healing activity of
aqueous cassava leaf extract, both with and without therapeutic
ultrasound, on the HSF-1184 cell line. The study found that all
dosages (100, 200, and 300 µg/mL) of cassava extract led to
wound closure. However, the addition of therapeutic ultrasound
to the extract resulted in a faster and more consistent rate of cell
migration. Notably, the dosage of 200 µg/mL of cassava extract
without any further addition demonstrated the highest wound
closure at all time intervals (4, 6, 8, and 10 h).39 Ajayi et al
(2016) compared the ethanolic extracts of cassava leaves and N.
latifolia leaves on wounded diabetic rats. Both extracts contained
alkaloids, flavonoids, saponins, and tannins. However, the total
phenolic and anthocyanin contents were lower in cassava leaf
extract compared to N. latifolia. After 21 days, the percentage of
wound closure was 69.54% with cassava leaf extract and
98.75% with N. latifolia leaf extract, with the latter showing
enhanced recovery when compared to the positive control;
povidone-iodine.40 Therefore, it is suggested that the total pheno-
lic and anthocyanin contents affect the potency of each extract’s
wound healing capability, and the four characterized phytochem-
icals may involve the wound healing mechanism. In addition, a
longer time and a higher dose are suggested to be employed to
observe a possibly better wound-healing activity of cassava leaf
extract since the recovery effect was already observed at the
selected dosage.

Future Directions
This review illustrates the need for more in vivo and clinical
studies to establish the safety and efficacy of cassava leaf
extracts for cancer treatment. It also highlights the incom-
plete identification and quantification of bioactive com-
pounds in cassava leaf extracts that may contribute to their
anti-cancer activity. Studies limited to specific cancer cell
lines may not be generalizable to other types of cancer, indi-
cating the need for more studies on a wider range of cancer
types. The anti-inflammatory and antioxidant effects of
cassava extracts and their potential mechanisms of action

are also discussed through diverse research shown here, but
further studies are required to understand their optimal
administration time, dose, and safety in treating inflamma-
tion and pain. Additionally, cassava has been traditionally
used for gastrointestinal disorders, but there is limited scien-
tific research on its potential efficacy, with few studies dem-
onstrating its anti-diarrheal activity. Tannins and flavonoids
were suggested as potential contributors to the extract’s anti-
diarrheal properties, which have been demonstrated in multi-
ple studies in different contexts to reduce diarrhea duration
and inhibit prostaglandin synthesis which was not estab-
lished in tannins extracted from cassava. Cassava salt sus-
pension was also found to be as effective as WHO-ORS in
treating acute diarrhea in children, with no safety studies or
an analysis of the electrolytes available which is necessary
for this age category. This review also highlights the scien-
tific gaps in the research on “resistant starch-tapioca” and
“cassava cross-linked octenyl maltodextrin”, including the lack
of studies exploring their efficacy and safety in humans and the
need for further investigation into their specific mechanisms of
action. Moreover, the need for more research on the antibacterial
properties of cassava leaf extract against other types of bacteria
besides Pseudomonas aeruginosa, Staphylococcus epidermidis,
and Propionibacterium acnes is mentioned.

Furthermore, Laya et al (2022) suggest potential anti-
diabetic effects of cassava leaves and their phytochemicals,
but the study lacks mechanistic information and assesses
only in vitro α-amylase and α-glucosidase inhibition. Thus,
extrapolation to in vivo or human models is unclear. In vivo
experimentation is necessary to confirm these properties.
Furthermore, there is no literature on cassava extract’s
effect on PPARγ expression, a vital factor in glucose and
lipid metabolism. Therefore, research must further examine
cassava leaves and their phytochemicals’ anti-diabetic poten-
tial and underlying mechanisms. There are still some gaps
that need to be addressed to fully understand the potential
of cassava extract as a wound-healing agent, including the
need to determine the optimal dosages and duration of
cassava extract application, investigate the potential negative
effects of toxic cyanogenic glycosides on its efficacy, and
conduct more clinical trials to establish its efficacy and
safety for human use. Finally, a greater focus on industrial
and agricultural patterns, which have invested more in
exploiting cassava in recent times, can help reduce global
food crises and make use of vast non-arable lands.

Limitations of the Study
The present study exhibits several limitations that warrant
consideration when interpreting the findings. Firstly, a
notable limitation lies in the omission of investigations
about the correlation between cassava residual toxicity and
human diseases. Deliberately excluding such research may
hinder a comprehensive understanding of potential adverse
effects or toxicological aspects associated with cassava con-
sumption. Additionally, a limitation arises from the
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exclusion of studies focusing on non-pharmacological
aspects of cassava. The study’s substantial scope was con-
fined solely to the examination of cassava’s pharmacological
activities, thereby overlooking valuable research on agro-
nomic aspects and cassava wastewater, which could contrib-
ute to a more holistic comprehension of its impact on human
health.

Moreover, the study’s inclusion criteria limited articles and
reports to those published in English and Malay languages,
leading to a language bias that might have excluded relevant
studies published in other languages, such as Spanish, thus
potentially compromising the review’s comprehensiveness.
Furthermore, the exclusion of certain types of literature, such
as reviews, short surveys, editorials, notes, letters, and books,
could have resulted in overlooking valuable insights and per-
spectives on the topic, consequently limiting the breadth of
information considered.

Lastly, it is pertinent to acknowledge that some of the
included studies examining cassava’s pharmacological proper-
ties may not have met the same rigorous standards as the rest of
the studies. However, their inclusion was necessitated by the
scarcity of alternative studies validating these pharmacological
properties. This aspect introduces a potential source of bias in
the interpretation of the overall findings.

Despite these limitations, the study serves as an essential
stepping stone toward understanding the pharmacological activ-
ities of cassava. However, future research endeavors should
strive to address these limitations to enhance the robustness
and applicability of the scientific knowledge in this domain.
Moreover, the “Future Trends” subsection offers researchers
an additional perspective, encouraging further investigations
to expand the breadth of research possibilities concerning
cassava.

Conclusion
In conclusion, cassava represents a highly promising crop with
considerable commercial potential owing to its exceptional
nutritional profile and adaptability to challenging environmen-
tal conditions. The roots and leaves of cassava offer essential
carbohydrates, vitamins, and minerals, rendering it a crucial
food source for millions of people. Moreover, cassava pos-
sesses significant medicinal value, as its stems and leaves
contain diverse phytochemical compounds with antioxidant,
anthelmintic, and anti-diabetic properties. Furthermore, ter-
penes present in cassava demonstrate antimicrobial and anti-
cancer activities. The plant exhibits therapeutic potential
across various health conditions, encompassing cancer, inflamma-
tion, diarrhea, cholesterol management, and diabetes. The wide-
spread culinary applications of cassava worldwide underscore
its importance in global food systems. Nonetheless, comprehen-
sive identification of bioactive compounds remains insufficient,
necessitating broader studies to optimize administration for
inflammation and pain. Furthermore, directing attention towards
industrial and agricultural practices can contribute to mitigating
food crises and fully exploiting cassava’s potential.

Abbreviation

ABTS·+ 2,2′-Azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) radical cation

ALT Alanine Aminotransferase
AST Aspartate Aminotransferase
BW body weight
CAT Catalase
CCOMD Cassava Cross-linked Octenyl Maltodextrin
CCE cassava cyanide extract
CIAT International Center for Tropical Agriculture
CS Cassava Starch
DPPH˙ 2,2-Diphenyl-1-picrylhydrazyl radical
DM Dry Mass
FAO Food and Agriculture Organization
G6Pase glucose-6-phosphatase
GAE Gallic Acid Equivalence
GC-MS gas chromatography-mass spectrometry
GSH Glutathione
IC50 Half maximal inhibitory concentration
MMP-8 matrix metalloproteinase-8
MMEE micropropagated cassava ethanol extracts
PARγ peroxisome proliferator-activated receptor

gamma
ROS Reactive Oxygen Species
RS3-tapioca Resistant-Starch-tapioca
SGLT-1 sodium-glucose transport protein 1
SOD Superoxide Dismutase
TNF-α tumor necrosis factor-alpha
WMEE wild cassava micropropagated ethanol extracts.
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