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ABSTRACT Ipomoea batatas (L.) Lam, also known as sweet potato, is an extremely versatile and delicious vegetable that

possesses high nutritional value. It is also a valuable medicinal plant having anti-cancer, antidiabetic, and anti-inflammatory

activities. Sweet potato is now considered a valuable source of unique natural products, including some that can be used in the

development of medicines against various diseases and in making industrial products. The overall objective of this review is to

give a bird’s-eye view of the nutritional value, health benefits, phytochemical composition, and medicinal properties of sweet

potato. Specifically, this review outlines the biological activities of some of the sweet potato compounds that have been

isolated, the pharmacological action of the sweet potato extract, clinical studies, and plausible medicinal applications of sweet

potato (along with a safety evaluation), and demonstrates the potential of sweet potato as a medicinal food.
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INTRODUCTION

Over the past few decades, the search for plant-based
medicines has occupied many research groups. Al-

though a lot of research is focused on medicinal herbs, it
should not be overlooked that many vegetables and fruits
also possess medicinal properties. Ipomoea batatas (L.)
Lam, commonly known as sweet potato (Fig. 1) belonging to
the family Convolvulaceae, is an important root vegetable
which is large, starchy, and sweet tasting.1,2 The plant is a
herbaceous perennial vine, bearing alternate heart-shaped
or palmately-lobed leaves and medium-sized sympetalous
flowers. The edible tuberous root is long and tapered with a
smooth skin. It is valued for its short growing period of 90 to
120 days, high nutritional content, and its sweetness.

I. batatas has played an important role as an energy and
phytochemical source in human nutrition and animal feeding.
The plant has significant medicinal importance and various
parts of the plant are used in traditional medicine. The leaves
are used to treat type 2 diabetes by Akan tribes of Ghana,3

and in the treatment of inflammatory and/or infectious oral
diseases in Brazil.4 In regions of Kagawa, Japan, a variety of
sweet potato has been eaten raw to treat anemia, hyperten-
sion, and diabetes.5 The stems of I. batatas were used for

treatment of prostatitis.6 The Monpa ethnic groups of Ar-
unachal Pradesh, India, use the tubers of sweet potato as a
staple food and the leaves as fish feed.7

Sweet potato, which originated in Central America, is now
widely cultivated and consumed throughout the world.8,9

European explorers introduced the crop to Africa and India
by the early 1500s, China by 1594, and Taiwan and Miyako
Island in Japan by 1597.10–12 Sweet potato ranks seventh
among almost all food crops worldwide, with an annual
production of 115 million metric tons.13 Approximately 92%
of world’s sweet potato supply is produced in Asia and the
Pacific Islands: 89% of which is grown in China.14

With the above background in mind, this review aims at
providing an insight into the nutritional value, health ben-
efits, phytochemical composition, biological activities and
medicinal properties of sweet potato, and demonstrates the
potential of sweet potato as a medicinal food.

Biology and nutritional value of I. batatas

I. batatas is grown as an annual plant by vegetative
propagation using either storage roots or stem cuttings. The
stem is cylindrical and its length depends on the growth habit
of the cultivar and the availability of water in the soil. The
leaves are simple and spirally arranged alternatively on the
stem. Their color can be green, yellowish-green, or can have
purple pigmentation in part or all of the leaf blades. The
storage roots are the commercial part of the sweet potato
plant.15 The color of the smooth skin of the root tuber ranges
between yellow, orange, red, brown, purple, and beige. Its
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flesh ranges from beige to white, red, pink, violet, yellow,
orange, and purple. Sweet potato varieties with white or pale
yellow flesh are less sweet and moist than those with red,
pink, or orange flesh.16

Sweet potato is used as a staple food, a root vegetable
(including its fleshy roots, tender leaves, and petioles), a snack
food, animal feed, a source for industrial starch extraction and
fermentation, and for various processed products.17–20 Sweet
potato is high in nutritional value, with the exception of pro-
tein and niacin. It provides over 90% of nutrients per calorie
required for most people.21,22 Roots are a valuable source
of carbohydrates, vitamins (providing 100% of the rec-
ommended daily allowance [RDA] for vitamin A and 49% of
the RDA for vitamin C), and minerals (providing 10% of the
RDA for iron and 15% of the RDA for potassium).21,23

Besides simple starches, sweet potatoes are rich in com-
plex carbohydrates, dietary fiber, iron, and vitamin content
such as beta-carotene (a pro-vitamin A carotenoid), vitamin
B2, vitamin C, and vitamin E.24 Pink, yellow, and green
varieties are also high in beta-carotene. The nutritional value
of sweet potato is presented in Table 1.25 Orange-fleshed
sweet potatoes may be one of nature’s unsurpassed sources
of beta-carotene. Several recent studies have shown that the
sweet potato has superior ability to raise blood levels of
vitamin A. This benefit may be particularly true for children.
In several studies from Africa, sweet potatoes were found to
contain between 100–1,600 micrograms of retinol activity
equivalents (RAE) of vitamin A in every 3.5 ounces; en-
ough, on an average, to meet 35% of all vitamin A needs. In
many cases, sweet potatoes contain enough RAE to meet
over 90% of vitamin A needs.

For those who are involved in strenuous jobs, sweet po-
tato is a good source of carbohydrates and it is rich in vi-
tamins and minerals. For those suffering from stomach
cancer, a diet based on the sweet potato is beneficial.26

Research has also shown that phytonutrients in sweet po-
tatoes may be able to help lower the potential health risk
posed by free radicals.27

Starch is considered to be the main component of the sweet
potato root, followed by simple sugars such as sucrose, glu-
cose, fructose, and maltose.28 Sweet potato leaves are indeed
more nutritious than the tuber itself. The leaves contain ap-
preciable amount of nutrients (crude protein, crude fat, crude
fiber, ash, carbohydrates, moisture contents, and energy),
vitamins (vitamin A and vitamin C), mineral elements (zinc,
potassium, sodium, manganese, calcium, magnesium, and
iron), low levels of toxicants (phytic acid, cyanide, tannins,
and total oxalate), and may be included in diets to supplement
dietary allowances of essential nutrients.29

Health benefits of I. batatas

Root tuber. Sweet potato is one of the average calorie
starch foods and provides 90 calories/100 g vs. 70 calories/
100 g of other types of potatoes (Solanum tuberosum). The
tuber, however, contains no saturated fats or cholesterol and
is a rich source of dietary fiber, anti-oxidants, vitamins, and
minerals. Its energy content mainly comes from starch, a
complex carbohydrate. Sweet potato has a higher amylose to
the amylopectin ratio when compared to S. turberosum.
Amylose raises the blood sugar levels slowly in comparison to
simple sugars, and is recommended as a healthy food sub-
stance, even for patients with diabetes.

The tuber is an excellent source of flavonoids, phenolic
compounds such as beta-carotene, and vitamin A. A 100 g tuber
provides 14187 IU of vitamin A and 8509lg of b-carotene.
The value is one of the highest in the root-vegetables cate-
gory. These compounds are powerful natural antioxidants.
Vitamin A is also required by the body to maintain the in-
tegrity of healthy mucus membranes and skin. It is a vital

FIG 1. Sweet potato tuber and leaf.

Table 1. Nutritional Value of Sweet Potato

Nutritional value per 100 g

Energy 360 kJ (86 kcal)
Carbohydrates 20.1 g
Starch 12.7 g
Sugars 4.2 g
Dietary fiber 3.0 g
Fat 0.1 g
Protein 1.6 g
Vitamin A equivalent 709 lg (89%)

- beta-carotene 8509 lg (79%)
- lutein and zeaxanthin 0 lg

Thiamine (vitamin B1) 0.1 mg (9%)
Riboflavin (vitamin B2) 0.1 mg (8%)
Niacin (vitamin B3) 0.61 mg (4%)
Pantothenic acid (vitamin B5) 0.8 mg (16%)
Vitamin B6 0.2 mg (15%)
Folate (vitamin B9) 11 lg (3%)
Vitamin C 2.4 mg (3%)
Vitamin E 0.26 mg (2%)
Calcium 30.0 mg (3%)
Iron 0.6 mg (5%)
Magnesium 25.0 mg (7%)
Phosphorus 47.0 mg (7%)
Potassium 337 mg (7%)
Sodium 55 mg (4%)
Zinc 0.3 mg (3%)
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nutrient for visual acuity. Consumption of natural vegetables
and fruits rich in flavonoids helps protect from lung and oral
cavity cancers. The tubers are packed with many essential
vitamins such as pantothenic acid (vitamin B5), pyridoxine
(vitamin B6), and thiamin (vitamin B1), as well as niacin and
riboflavin. These vitamins are essential in the sense that the
body requires them from external sources in order to be re-
plenished. These vitamins function as co-factors for various
enzymes during metabolism. Sweet potato is a rich source of
vital minerals such as iron, calcium, magnesium, manganese,
and potassium that are essential for enzyme, protein, and
carbohydrate metabolism.2

Shoot. Sweet potato leaves are high in lutein30 which is
said to have a number of benefits for the eye, especially in
the prevention of age-related macular degeneration and
cataracts.31 Sweet potato leaves are rich in potent antioxi-
dants and also vitamin C, which helps fight free radicals,
thus preventing premature aging and disease. They boost
the immune system and help prevent infections and diseases.
The polyphenolics present in the leaves showed various
kinds of physiological functions, radical scavenging activity,
antimutagenic activity, anticancer, antidiabetes, and anti-
bacterial activity in vitro and in vivo, which may be helpful
for maintaining and promoting human health. Sweet potato
leaves are a physiologically functional food that offers pro-
tection from diseases linked to oxidation such as cancer, al-
lergies, aging, HIV, and cardiovascular problems.32

Phytochemistry and biological activity

The major phytochemicals present in the leaves of
sweet potato are triterpenes/steroids, alkaloids, anthraqui-
nones, coumarins, flavonoids, saponins, tannins, and phenolic
acids.4 Sweet potatoes also contain specific phytochemicals
such as quercetin and chlorogenic acid that act to fight cancer
and protect the heart. They are rich in beta-carotene, which is
an interceptor of free radicals. Carotenoids have antioxidant
capabilities and reduce or inhibit mutagenesis in cells, and
terpenoids reduce low-density lipoprotein (LDL) cholesterol
levels and act as anticarcinogens. Thus, eating certain foods
such as sweet potatoes may contribute to protective levels
against cancers.33

Anthocyanins. Genes in purple sweet potatoes (IbMYB1
and IbMYB2) are activated to produce the purple antho-
cyanin pigments responsible for the rich purple tones of
the flesh. The purple-fleshed sweet potato anthocyanins—
primarily peonidins and cyanidins—have important anti-
oxidant and anti-inflammatory properties, particularly when
passing through our digestive tract. They may be able to
lower the potential health risk posed by heavy metals and
oxygen radicals.24 They may also be used as part of an anti-
hypertensive diet and may prevent atherosclerosis. As they
contain abundant nutrients, minerals, and functional poly-
phenols, purple sweet potatoes can be used as a functional
food material.34 Sweet potato leaves are consumed primarily
in the islands of the Pacific Ocean and in Asian and African

countries, whereas limited consumption occurs in the United
States.35

Phenolics. Alkaloids, phenolic compounds, and glyco-
lipids are the most common biologically-active constituents
of I. batatas. Different polyphenolic compounds 4-O-
caffeoylquinic acid, 1,3-di-O-caffeoylquinic acid (Fig. 2)
and 3,5-di-O-caffeoylquinic acid, possessing potent anti-
oxidant activities, have been isolated by chromatographic
methods from methanolic and hydromethanolic extracts of
I. batatas tuber flour.36 These compounds possess a broad
range of pharmacological properties including hepatopro-
tectant, anti-bacterial, antihistamine, and other biological
effects.37 These compounds are also inhibitors of HIV rep-
lication38 and exhibit hypoglycemic,39 radical scavenging,40

and antimutagenic41 activities. The stem also contains three
feruloylquinic acids and small amounts of at least four
caffeoyl-feruloylquinic acids.42

Caffeoylquinic acid derivatives. From the sweet potato
leaf, the caffeoylquinic acid derivatives such as 3-mono-O-
caffeoylquinic acid (Chlorogenic acid [ChA]), 3,4-di-O-
caffeoylquinic acid (3,4-diCQA), 3,5-di-O-caffeoylquinic
acid (3,5-diCQA), 4,5-di-O-caffeoylquinic acid (4,5-diCQA),
3,4,5-tri-O-caffeoylquinic acid (3,4,5-triCQA), and Caffeic
acid (CA) have been isolated (Fig. 3). These compounds have
demonstrated antimutagenicity.43 They were also found to
prevent proliferation of human cancer cells arising from
stomach cancer, colon cancer, and promyelocytic leukemia
cell.44

Coumarins. The roots of I. batatas contain the couma-
rins aesculetin,45 scopoletin, and umbelliferon which have
anti-coagulation properties and inhibit HIV replication.46

Scopoletin also possesses hepatoprotective,47 antioxidant,48

spasmolytic,49 and acetylcholinesterase inhibitory activi-
ties,50 as well as inhibited proliferation by inducing apoptosis
of human adrogen-independent prostate adenocarcinoma
cells (PC3).51 Scopoletin is one of the phytoalexins of
I. batatas.52 Vitamin C, caffeic acid, flavonoids such as rutin,
quercetin,53 tiliroside, astragalin, rhamnocitrin, rhamnetin,
and kaempferol,54 as well as cyanidins and peonidins40,55–61

are also found in this species.

Triterpenes. The bioactive triterpenes found in I. bata-
tas are: boehmeryl acetates, which act as ovipositional
stimulants for the sweet potato weevil; Cylas formicarius
elegantulus (Summers);62 friedelin, which demonstrates

FIG 2. Structures of compounds isolated from sweet potato tubers.
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good activity against S. aureus, compared with ampicillin
and amoxicillin, and good antifungal activity against
Pseudallescheria boydii.63,64 b-amyrin acetate showed
pronounced antinociceptive properties in the writhing test
and formalin test in mice.64,65

Furanoterpenoids. A group of 9-carbon furanoterpenoids
(1-Ipomeanol, 4-Ipomeanol, 1,4-Ipomeadiol, and Ipomeanine
[Fig. 4]) have been isolated from sweet potato tissue infected
with Fusarium solani.66,67 4-Ipomeanol is a well-known cy-
totoxic metabolite of F. solani-infected sweet potatoes which
was first isolated in 1972 by Boyd and co-workers.68

The list of biologically active compounds from sweet
potato, along with their pharmacological actions, is shown
in the flowchart in Figure 5.

Pharmacological properties of I. batatas

Ipomoea species are used in different parts of the world
for the treatment of several diseases, such as diabetes, hy-
pertension, dysentery, constipation, fatigue, arthritis, rheu-
matoid diseases, hydrocephaly, meningitis, kidney ailments,
and inflammations. They also possess antimicrobial, anal-
gesic, spasmolitic, spasmogenic, hypoglycemic, hypoten-
sive, anticoagulant, anti-inflammatory, psychotomimetic,
and anticancer activities.37 Sweet potato is potent in the fight
against cancer. It is rich in beta-carotene, which is good in
fighting free radicals. Fluid and electrolyte balance is
maintained by sweet potatoes.

I. batatas is good for cardiovascular health.41 It is also
used for treatment of tumors of the mouth and throat, asthma,
bug bites, burns, catarrh, ciguatera, convalescence, dyslactea,
fever, nausea, renosis, splenosis, stomach distress, and whit-
lows.69 Leaf decoctions are used as an alterative, aphrodisiac,
astringent, bactericide, demulcent, fungicide, laxative, and
tonic.5 Tuber flour of sweet potato was found to potentially
prevent ethanol-induced gastric ulceration by suppressing ede-
ma formation and partially protecting gastric mucosa wrinkles
and to heal wounds.70 Because of its proven anti-ulcerative
activity, it could be considered when treating gastric ulcers.71

Antioxidant activity. The total antioxidant capacity of
sweet potato has been reported to be 42.94% as compared
to ascorbic acid.4 The total antioxidant activity of purple-
fleshed sweet potatoes was higher than the white-fleshed.
Their total phenolic content can serve as a useful indicator

FIG 3. Structures of compounds
isolated from sweet potato leaves.

FIG 4. Structures of furanoterpenoids isolated from F. solani in-
fected sweet potatoes.
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for the antioxidant activities of sweet potatoes.72 Total
phenolic content has been found to be highest in the leaves
and in the stem end of the roots of sweet potato.73 One study
shows the antioxidant activity in purple sweet potatoes as
3.2 times higher than that of a type of blueberry. Surpris-
ingly, sweet potatoes have potent antioxidant capacity in all
of their parts. Recent research has shown different genes to
be at work in the flesh versus skin of the sweet potato pro-
ducing different concentrations of anthocyanin antioxidants.

A recent study established baseline data on the total
phenolic content and antioxidant activities of five sweet
potato varieties grown in the Philippines including Dakol,
Emelda, Haponita, PSBSP, and Violet. Antioxidant activi-
ties were highest for Dakol. However, Haponita had the best
inhibitory action on linoleic acid oxidation. Methanolic
sweet potato extracts had higher radical scavenging activity,
reducing power and oxidation inhibition than a-tocopherol
and higher iron-chelating capacity than ethylenediamine
tetraacetic acid (EDTA).74 The total antioxidant strength of
raw sweet potato measured in terms of oxygen radical ab-
sorbance capacity is 902 lmol TE/100 g.

Dong et al., studied the total antioxidant activity by
DPPH (1,1-diphenyl-2-picrylhydrazyl) staining, reducing
power method, metal ion-dependent hydroxyl radical, ferric
thiocyanate (FTC) method, and protection of calf thymus
DNA against hydroxyl radical-induced damage on sweet
potato storage root mucilage. He suggested that the muci-
lage might contribute its antioxidant activities against both
hydroxyl and peroxyl radicals.27

Antidiabetic activity. Sweet potato exhibits potent anti-
diabetic property, and its activity was shown to be higher
than that of diabense, a standard drug for treating diabetes. A
study has revealed that consumption of sweet potato, a high-
polyphenol diet, for 7 days can modulate antioxidative status
and decrease exercise-induced oxidative damage and pro-
inflammatory cytokine secretion.75 Researchers found that
the protein content of the flesh of the sweet potato was higher
than that of the peel. This suggests that the entire vegetable
could play a role in lowering blood glucose in diabetics: the
peel, as processed into a nutritional supplement like Caiapo;
and the flesh, as a simple addition to the everyday diet.
Adiponectin is a protein hormone produced by fat cells.
People with diabetes tend to have lower levels of adiponectin,
and sweet potato extracts have been shown to significantly
increase adiponectin levels in persons with type 2 diabetes.

In a study involving rats to determine sweet potato’s effects
on several markers of diabetes, the vegetable showed signifi-
cant abilities to decrease some of the more harmful markers.
Using white-fleshed sweet potatoes for the study, the rats
showed impressive improvement in pancreatic cell function,
lipid levels, and glucose management. They also showed de-
creased insulin resistance in just eight weeks. Improved insu-
lin sensitivity was also observed in a human study when sweet
potatoes were added to the diet.76 Other research has con-
firmed that sweet potatoes are a low-glycemic index (GI)
food, which could be good for use by diabetics. With further
research in this area, it may be possible to recommend that

FIG 5. Biologically active compounds from I. batatas and their
pharmacological actions.
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people with diabetes or insulin resistance consume sweet
potatoes or use its extracts to help control blood glucose. This
therapy should cost less than conventional drugs, and it may
have fewer side effects.77

Anticancer activity. Researchers have found that eating
sweet potatoes will decrease the risk of breast, colorectal,
gallbladder and kidney cancer. A recent study evaluating the
risk factors for kidney cancer death included 47,997 males
and 66,520 females aged 40 years and older. Taking into
account medical history, anthropometry, dietary, and life-
style considerations over the 10-year study, the researchers
concluded that eating sweet potatoes and potatoes regularly
was associated with a decreased risk of the disease.78

4-Ipomeanol from infected sweet potatoes is reported to
possess cytotoxic and anticancer properties.79 It was the first
agent to be developed by the National Cancer Institute based on
a biochemical-biological rationale as an anticancer agent tar-
geted specifically against lung cancer.80 Several human tumor
types, including many non-small cell lung lines and the MCF 7
breast cancer line, as well as its doxorubicin-resistant variant
are relatively sensitive to 4-Ipomeanol81. Because of the
specific lung toxicity 4-Ipomeanol is being tested as a new
drug for the treatment of lung carcinoma. On the other hand, 4-
Ipomeanol is metabolized by liver cells too. It was recently tested
in phase II studies in patients with hepatocellular carcinoma82,83

and it showed hepatotoxicity. Since, 4-Ipomeanol is reported to
be present only in infected sweet potatoes, its occurrence is
unlikely in normal tubers that are consumed as food. However,
since the compound exhibits significant cytotoxic activity, it
could be used as a lead in drug discovery for lung cancer.

Cardiovascular effects. When an extract of sweet potato
was examined for its relaxant activity on isolated rat vas-
cular aortic preparations, it showed 97% relaxation activity
for endothelium-intact aortic ring preparations but only 35%
in the mesenteric vascular bed. It showed good cardiovas-
cular effect and its vasorelaxation mechanism of action was
similar to that of the pharmacological agent acetylcholine.84

Immune system effects. Sweet potato fiber may be use-
ful in combination with other therapeutic agents for skin
wound therapy. The healing effect of sweet potato fiber was
evaluated for burns and decubital wounds in rats over 19
days. Outcome measures included reduction in size and
differences in wound severity. Rats treated with the sweet
potato fiber covering had decreased wound areas.85

In a mouse model, purified sweet potato polysaccharide
(PSPP) isolated from the roots acted as a biological response
modifier. In a dose-dependent manner, mice treated with
PSPP (50, 150, and 250 mg/kg body weight for 7 days) had
increased phagocytic function, hemolytic activity, and se-
rum immunoglobulin (IgG) concentration.86

Anti-ulcer activity. The anti-ulcer activity of the tubers
of sweet potato was studied in cold stress and aspirin-
induced gastric ulcers in Wistar rats. Methanolic extracts of
I. batatas tubers were evaluated in cold stress and aspirin-

induced gastric ulcer models using cimetidine and ome-
prazole respectively as standards for 7 days in the cold stress
model and for 1 day in the aspirin-induced gastric ulcer
model. Gastroprotective potential, status of the antioxidant
enzymes (superoxide dismutase, catalase, glutathione per-
oxidase and glutathione reductase), along with glutathione
and lipid peroxidation, were studied in both models. The
results showed that I. batatas tubers possessed gastro-
protective activity, as evidenced by its significant inhibition
of mean ulcer score and ulcer index, and a marked increase
in glutathione, superoxide dismutase, catalase, glutathione
peroxidase, and glutathione reductase levels, as well as re-
duction in lipid peroxidation in a dose dependent manner.87

Safety evaluation

Sweet potatoes contain oxalic acid, a naturally-occurring
substance found in some vegetables which may crystallize
as oxalate stones in the urinary tract in some people.88

Therefore, individuals with a known history of oxalate uri-
nary tract stones may be advised to avoid eating them.89

Adequate intake of water is also advised to maintain normal
urine output in these individuals to minimize stone risk.

CONCLUSION

Sweet potato is an extremely versatile vegetable and is
wonderfully healthy for children and adults alike. It is a
healthy alternative to other potatoes. They are not only
sweet but also good for cardiovascular health, longevity,
prevention of diabetes, and reduce the risk of cancer.
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