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Introduction 

weet potato (Ipomoea batatas L.) Lam., 

happens to be a staple food source (Low et al., 

2017) and one of the main carbohydrate 

sources in the world today. It is perennial a crop that 

belongs to the morning glory family of 

Convolvulaceae. It is a popular food for the tropical 

and subtropical regions, nutritionally of great evident 

benefits of increased cultivation and skyrocketed 

consumption rate. Sweet potato is food for many 

populations in continents like Africa, South America, 

Central America, Asia, and other parts of islands 

around Australia. Sweet potato may be grown all year 

underneath suitable climatic situations and complete 

crop loss under detrimental climatic situations is 

uncommon; therefore, it is considered as a 'coverage 

crop', being rich in nutritional fiber, minerals, 

vitamins, and bioactive compounds which includes 

phenolic acids and anthocyanins. It is mostly 

harvested for its tubers and lastly for its leaves which 

can also be a wonderful substitute for other leafy 

vegetables. Sweet potato is used as a vital 

complement for extraordinary culinary pastries  
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which include cakes and bread within the food 

industry. It is also mostly is produced in marginal 

soils in low-input subsistence farming systems of 

developing countries. The tuber crop also comes 

to mind because of its nutrient composition which 

helps to elevate the nutritional problems amidst 

us. Sweet potato roots are an excellent source of 

carotenoids, potassium, iron, and calcium. Also, 

the sweet potato roots are tubers and vary in 

shape, size, and color based on the variety of 

cultivars and their growing environment. World 

production of sweet potatoes is reported to be 

105 million metric tons/year (FAO, 2020).  

Sweet potato (Ipomoea batatas) is an 

international meal crop, now being identified as a 

practical meal because of several of its 

nutraceutical additives. Several reviews have 

indicated that the phytochemicals in sweet 

potatoes possess multifaceted biological 

purposes, which include anti-oxidant, 

antimutagenic, anti-inflammatory, antimicrobial, 

and anti-carcinogenesis, and for these reasons are 

important for numerous health-enhancing 

capabilities in humans. Different varieties of 

potato are grown globally and these are typically 

characterized via the unique flesh colorings with 

various phytochemical compositions. Different 

sorts of a plant may inherently fluctuate their 

nutritionalvalues and the bioactivities of 

phytochemicals present inside the plants. The 

nutritional additives and medicinal potentials of 

the varieties of potato are gaining the attention of 

so many research companies as the 

major commercial 

vegetables such as 

spinach, broccoli, 

cabbage, lettuce, 

etc., also found out 

that the sweet 

potato leaf contains 

high concentrations 

of polyphenolics. 

These polyphenolics 

are claimed to have 

antioxidant, anti-

cancer, anti-diabetic, 

cardioprotective, 

antimicrobial, 

immune enhancing, 

and 

hepatoprotective 

properties. The 

study concluded 

that it is healthy 

alternative to other 

potatoes and is not 

only sweet but also 

good for the health. 
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interrelationship between diet taken and human health increases 

internationally. A sweet potato plant, along being often used, as useful meal 

resources might as well be properly exploited for its medicinal usage due to 

its high nutritive and healing properties. Other than their nutritional 

benefits such as a rich source of dietary fiber, antioxidants, vitamins, and 

minerals, sweet potato root tubers also contain no saturated fats or 

cholesterol. Islam (2014) reported that sweet potato leaves contain more 

polyphenols than any other commercial vegetables such as spinach, 

cabbage, and lettuce. He stated that the leaves of sweet potatoes contain 

at least 15 anthocyanins and 6 polyphenolic compounds (Islam et al., 2014). 

Depending on varieties and growing conditions, sweet potato leaves are 
comparable to spinach in nutrient content. The average mineral and vitamin 
content in a recently developed cultivar, a new sweet potato cultivar, Suioh, 
is 117 mg calcium, 1.8 mg iron, 3.5 mg carotene, 7.2 mg vitamin C, 1.6 mg 
vitamin E, and 0.56 mg vitamin K/100 g fresh weight of leaves. Levels of iron, 
calcium, and carotene rank among the top, as compared with other major 
vegetables. Sweet potato leaves are also rich in vitamin B, ß-carotene, iron, 
calcium, zinc, and protein. Studies have shown that sweet potato leaves 
contain as many vitamins, minerals, and other nutrients as spinach. The 
content of these nutrients differs according to the harvesting period and 
variety. Oxalic acid poses a problem when using sweet potato leaves as 
food, but its content does not change greatly according to the harvesting 
time and is less than one-fifth that of spinach. For these reasons, the use of 
sweet potato leaves as a vegetable and for food processing should be 
encouraged. As a crop, sweet potato is more tolerant of diseases, pests, and 
high moisture than many other leafy vegetables grown in the tropics. Sweet 
potato leaves are an excellent source of antioxidative polyphenolics, among 
them anthocyanins and phenolic acids such as caffeic, monocaffeoylquinic 
(chlorogenic), dicaffeoylquinic, and tricaffeoylquinic acids, and are superior 
in this regard to other commercial vegetables (Ishiguro et al., 2004; Islam, 
2014). Phenolic acids such as chlorogenic, isochlorogenic, caffeic, cinnamic, 
and hydroxycinammic acids are also generally present in sweet potatoes. 
Phenolic acids have been associated with color, sensory qualities, 
nutritional value as well as antioxidant properties of foods (Robbins, 2003). 
They are more abundant in purple-fleshed sweet potato than in the other 
colors varieties (Park et al., 2016). Other important chemical compositions 
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within the biological structure of sweet potatoes include starch, protein, 
vitamins, minerals, and dietary fibre. Dietary fibre such as hemicellulose and 
cellulose are also vital components of sweet potato due to their 
anticarcinogenic abilities to fight against the cancer of the colon and some 
vascular diseases. Vitamin A is so much abundant in the orange-fleshed 
sweet potato (a typical variety of sweet potato) and hence an appropriate 
food source to address vitamin A deficiency (Gurmu et al., 2014). The high 
content of vitamin B6 in the root tubers helps in reducing the blood levels 
of homocysteine, an amino acid that has been implicated as a risk factor in 
cardiovascular diseases (Gripper, 2013).Barrera and Picha (2014) discovered 
in a study that 100 grams of sweet potato leaves contained 3.4 times more 
vitamin B6, four times more vitamin C, and 12 times more vitamin B2 than 
the tubers (Barrera and Picha, 2014). 
Furthermore, sweet potato is not only a good source of energy; italso 
supplies important nutrients mainly, vitamin A (beta carotene), Vitamin B6, 
Vitamin C, and Vitamin E as well as dietary fiber and they are low in fat and 
cholesterol. It serves as an important protein source for many world 
populations and is an important source of starch and other carbohydrates. 
The carbohydrate content stored in roots varies from 25 percent to 30 
percent, while the rest is composed of water (58 %-72 %). Sweet potato also 
contains some essential minerals and trace elements such as iron, 
potassium, calcium, zinc, sodium, magnesium, and manganese (Srivastava 
et al., 2012). 
Sweet potato fulfills several basic roles in the global food system, all of 
which have fundamental implications for meeting food requirements, 
reducing poverty, and increasing food security (El Sheikha and Ray, 2017). 
And it has helped to enhance food security through the production of 
several food byproducts by way of its bioprocessing – which is the 
production of a value-added material from a living source, but in this case, 
sweet potato is the living source. Bioprocessing of sweet potato offers 
novel opportunities to commercialize this crop by developing some 
functional foods and beverages such as sour starch, lacto-pickle, lacto-juice, 
soy sauce, acidophilus milk, sweet potato curd and yogurt, and alcoholic 
drinks through either solid-state or submerged fermentation (El Sheikha 
and Ray, 2017). Sweet potato tops, specifically leaves are preserved as hay 
or silage. Sweet potato flour and bagasse are used as substrates for the 
manufacturing of microbial protein, enzymes, natural acids, monosodium 
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glutamate, chitosan, and so forth. Additionally, sweet potato is a promising 
candidate for the manufacturing of bioethanol. The concept of the 
bioprocessing methods was also buttressed by Panda and Ray (2007) by the 
use of lactic acid bacteria to ferment grated sweet potato tubers to produce 
lacto-juices. Sweet potato lacto-juice was prepared by fermenting grated SP 
roots with Lactobacillus plantarum. It provided additional minerals, dietary 
fiber, Vitamin C, total phenols, and starch (carbohydrate source), which 
functioned as a thickener. It also provided significant β-carotene which is 
considered as an anti-oxidant and anti-cancer compound and the precursor 
of Vitamin A. Night blindness is a major physiological disorder among these 
people due to Vitamin A deficiency which can be alleviated by regular 
consumption of orange flesh (β-carotene rich) sweet potato either fresh, 
boiled or as a supplement in fermented vegetables and vegetable juices. So, 
it can be said that another way to make sweet potatoes improve the food 
security of a country or nation could be through the bioprocessing method 
of fermentation in other to make good food nutrients accessible to the 
people. 
  

 
Fig 1.1: Sweet Potato Plant 

Source: https://www.tropicalpermaculture.com/growing-sweet-potatoes. 

html 

https://www.tropicalpermaculture.com/growing-sweet-potatoes
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Fig. 1.2: Sweet Potato Farm. 

Source: https://www.tropicalpermaculture.com/growing-sweet-

potatoes.html 

 
Fig. 1.3: Sweet potatoes root 

Source:https://www.gardeningknowhow.com/edible/vegetables/sweet-

potato/grow-sweet-potatoes.htm 
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Fig. 1.4: Budding Sweet Potatoes  

Source: https://www.tropicalpermaculture.com/growing-sweet-

potatoes.html 

 

Nutritional Composition of Sweet Potato 

According to the Food and Drug Administration, a nutrient can be classified 

as “low source” or “good source” or “rich source” when a food contains 

<5% or 10–19% or >20% of the Daily Value (%DV) of the particular nutrient, 

respectively. Based on this classification and depending on the serving size, 

sweet potato, especially orange-fleshed, is a rich source of β-carotene (pro-

vitamin A) and good source of minerals (magnesium, iron, copper, 

manganese, calcium, potassium), vitamins (B1, B6, C, E), and dietary fibers 

(Alam, 2021). The leaf protein was also found to be in good quality 

considering the amino acid composition, and lysine was reported to be the 

only or second limiting amino acid and thus, its suggest the usefulness of 

sweet potato leaf as a protein resource (Suarez et al., 2020, Tang et al., 2021) 
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All the plant parts, roots, vines, and young leaves of sweet potatoes are 

used as foods, animal feeds and traditional medicine around the world 

(Truong et al., 2018).  

In Asia and Africa, the sweet potato leaves are eaten as green vegetables. 

The nutrient content of sweet potato leaves varies among the varieties, 

harvest dates, crop years and cooking methods. On dry weight basis, sweet 

potato leaves contain 25–37% protein, 42–61% carbohydrate, 2–5% crude fat, 

23–38% total dietary fiber, 60–200 mg/100 g ascorbic acid, and 60–120 

mg/100 g carotene are also rich in calcium (230–1,958 mg/100 g), iron (2–22 

mg), potassium (479–5,230 mg), and magnesium (220–910 mg) (Truong et 

al., 2018).The high level of phenolics (1.4–17.1 mg/100 g dry weight), 

anthocyanins, and radical‐scavenging activities in sweet potato leaves 

indicates their potential benefits on human health and nutrition (Truong et 

al., 2018). Sweet potato greens are very rich in lutein, 38–51 mg/100 g in fresh 

leaves, which are even higher than the lutein levels in the vegetables that 

are known as a source for lutein, such as kale (38 mg/100 g) and spinach (12 

mg/100 g) (Truong et al., 2018).  

The colour of sweet potato skins range from white, cream, yellow, orange, 

pink, and red to purple. Flesh colors may be white or various shade of cream, 

yellow, orange or even purple (Alam, 2021). 

Sweet potato is rich in proteins and minerals, low in fat, and high in 

carotenoids (β-carotene and lutein) and therefore, could serve as an 

excellent source of essential dietary nutrients to prevent and/or manage 

vitamin A and other micronutrients associated malnutrition (Alam et al., 

2016; 2020). However, it must be noted that variations in nutritional 

composition can occur and may be the contributed by different factors 

including genotype, maturity, harvesting, geography etc. Table 2.1 

summarizes the nutritional composition (proximate, mineral, vitamin and 

essential amino acid) of sweet potato leaves and roots. 

According to the USDA (2009), the table below shows the nutrition facts for 

a medium sweet potato of 2 inches in diameter, 5 inches long when raw, and 

100 grams (g). 
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Table 2.1: The Nutritional value of raw sweet potato per 100 grams 

Nutrient Units Value per 100 grams 

Water G 77.28 

Energy Kj 359.00 

Protein G 1.57 

Total Lipid (fat) G 0.05 

Ash G 0.99 

Carbohydrate G 20.12 

Fiber, total dietary G 3.00 

Calcium, Ca G 30.00 

Iron, Fe Mg 0.61 

Magnesium, Mg Mg 25.00 

Phosphorus, P Mg 47.00 

Potassium, K Mg 337.00 

Sodium, Na Mg 55.00 

Vitamin C Mg 2.40 

Pantothenic acid Mg 0.80 

Vitamin B6 Mg 0.21 

Source: USDA (2009) 

 

Health benefits of Sweet Potato 

(a) Root tuber: Sweet potato is one of the average calorie starch foods 

and provides 90 calories/100 g compared to 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 (Mohanraj and 

Sivasankar, 2014). 

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 8509 lg of b-carotene. The value is one of the highest in the root-
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vegetables category. These compounds are powerful natural antioxidants. 

Vitamin A is also required by the body to maintain the integrity of healthy 

mucus membranes and skin. It is a vital 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 replenished. 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 (Mohanraj and 

Sivasankar, 2014). 

(b) 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. 

Sweet potato leaves are rich in potent antioxidants 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 antibacterial 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 protection from 

diseases linked to oxidation such as cancer, allergies, aging, HIV, and 

cardiovascular problems(Mohanraj and Sivasankar, 2014). 

 

Phytochemistry and biological activity of Sweet potato 

The major phytochemicals present in the leaves of sweet potato are 

triterpenes/steroids, alkaloids, anthraquinones, coumarins, flavonoids, 

saponins, tannins, and phenolic acids. 

Sweet potatoes also contain specific phytochemicals such as quercetin and 

chlorogenic acid that act to fight cancer and protect the heart. They are rich 
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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 level sagainst cancers. 

 

Anthocyanins.  

Genes in purple sweet potatoes (IbMYB1 and IbMYB2) are activated to 
produce the purple anthocyanin pigments responsible for the rich purple 
tones of the flesh. The purple-fleshed sweet potato anthocyanins— 
primarily peonidins and cyanidins—have important antioxidant and anti-
inflammatory properties, particularly when passing through the digestive 
tract. They may be able to lower the potential health risk posed by heavy 
metals and oxygen radicals. 
They may also be used as part of an antihypertensive diet and may prevent 
atherosclerosis. As they contain abundant nutrients, minerals, and 
functional polyphenols, purple sweet potatoes can be used as a functional 
food material. Aldi et al. (2016) reported that purple sweet potato peel has 
high levels of anthocyanins, which are powerful antioxidants. They 
conducted a study aimed at determining immunostimulatory effect of 
purple sweet potato peel. They observed parameters like the activity and 
capacity of peritoneal macrophages, the total number of leukocytes, and 
the percentage of leukocytes and spleen weights relative. The results 
indicated that the ethanol extract of purple sweet potato peel possess 
immunostimulatory effect that increased the activity and capacity of 
peritoneal macrophage cells, the total number of leukocytes, and number 
of neutrophil segments (Aldi et al., 2016) 
 

 
Figure 3.1: Structures of compounds isolated from sweet potato tubers. 
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Phenolics 

Alkaloids, phenolic compounds, and glycolipids are the most common 

biologically-active constituents of I. batatas. Different polyphenolic 

compounds 4-Ocaffeoylquinic acid, 1,3-di-O-caffeoylquinic acid and 3,5-di-O-

caffeoylquinic acid, possessing potent antioxidant activities, have been 

isolated by chromatographic methods from methanolic and 

hydromethanolic extracts of I. batatas tuber flour. These compounds 

possess a broad range of pharmacological properties including 

hepatoprotectant, anti-bacterial, antihistamine, and other biological 

effects. These compounds are also inhibitors of HIV replication and exhibit 

hypoglycemic, radical scavenging, and antimutagenic activities. The stem 

also contains three feruloylquinic acids and small amounts of at least four 

caffeoyl-feruloylquinic acids.Caffeoylquinic acid derivatives. From the sweet 

potato leaf, the caffeoylquinic acid derivatives such as 3-mono-

Ocaffeoylquinic acid (Chlorogenic acid [ChA]), 3,4-di-Ocaffeoylquinic 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. These compounds have demonstrated 

antimutagenicity. They were also found to prevent proliferation of human 

cancer cells arising from stomach cancer, colon cancer, and promyelocytic 

leukaemia cell. Coumarins. The roots of I. batatas contain the 

coumarinsaesculetin, scopoletin, and unbelief on which have anti-

coagulation properties and inhibit HIV replication. Scopoletin also possesses 

hepatoprotective, antioxidant, spasmolytic, and acetylcholinesterase 

inhibitory activities, as well as inhibited proliferation by inducing apoptosis 

of human adrogen-independent prostate adenocarcinoma cells (PC3). 

Scopoletin is one of the phytoalexins of I. batatas. Vitamin C, caffeic acid, 

flavonoids such as rutinquercetin,tiliroside, astragalin, rhamnocitrin, 

rhamnetin, and kaempferol,54 as well as cyanidins and peonidinsare also 

found in this species. Triterpenes. The bioactive triterpenes found in I. 

batatas are: boehmeryl acetates, which act as ovipositional stimulants for 

the sweet potato weevil; Cylasformicariuselegantulus (Summers); friedelin, 

which demonstrates good activity good activity against S. aureus, 
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compared with ampicillin and amoxicillin, and good antifungal activity 

against Pseudallescheriaboydii. b-amyrin acetate showed pronounced 

antinociceptive properties in the writhing test and formalin test in mice. 

Furanoterpenoids. A group of 9-carbon furanoterpenoids(1-Ipomeanol, 4-

Ipomeanol, 1,4-Ipomeadiol, and Ipomeaninehave been isolated from sweet 

potato tissue infected with Fusariumsolani. 4-Ipomeanol is a well-known 

cytotoxic metabolite of F. solani-infected sweet potatoes which was first 

isolated in 1972. 

 

4-Ipomeanol 

4-Ipomeanol is a stress metabolite produced in response to general damage 

to sweet potatoes Clark et al. observed that organisms like 

Plenodomusdestruens, Diaporthebatatatis, Diplodiatubericola, 

Fusariumsolani, and Ceratocystis fimbriata induced accumulation of 

relatively high concentration of 4-ipomeanol (5–236 μg/g) in sweet potato 

(Clark et al., 2017). However, it has been recently reported that 4- ipomeanol 

can also be produced in vivo in the root tubers of I. batatas without 

specifically being infected (Remya and Subha, 2015; 2017). 

 

 
Figure 3.2: Structure of 4-Ipomeanol 
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Figure 3.3 Structures of compounds isolated from sweet potato leaves 

 

 
Figure. 3.4: Structures of furanoterpenoids isolated from F. solani infected 

sweet potatoes. 
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Figure 3.5: Structures of (a) anthocyanin, (b) flavonoid and (c) phenolic acid 

found in sweet potato. 

Source: (Alam, 2021) 

 

Pharmacological properties of I. batatas 

Ipomoea species are used in different parts of the world for the treatment 

of several diseases, such as diabetes, hypertension, dysentery, constipation, 

fatigue, arthritis, rheumatoid diseases, hydrocephaly, meningitis, kidney 

ailments, and inflammations. They also possess antimicrobial, analgesic, 

spasmolitic, spasmogenic, hypoglycemic, hypotensive, anticoagulant, anti-

inflammatory, psychotomimetic, and anticancer activities (Mohanraj and 

Sivasankar, 2016).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. 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 whitlows. 
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Leaf decoctions are used as an alternative, aphrodisiac, astringent, 

bactericide, demulcent, fungicide, laxative, and tonic. Tuber flour of sweet 

potato was found to potentially prevent ethanol-induced gastric ulceration 

by suppressing edema formation and partially protecting gastric mucosa 

wrinkles and to heal wounds. Because of its proven anti-ulcerative activity, 

it could be considered when treating gastric ulcers (Hermes et al 2013). 

 

Antioxidant activity:  

The total antioxidant capacity of sweet potato has been reported to be 

42.94% as compared to ascorbic acid. The total antioxidant activity of 

purplefleshed sweet potatoes was higher than the white-fleshed. Their total 

phenolic content can serve as a useful indicator for the antioxidant activities 

of sweet potatoes. Total phenolic content has been found to be highest in 

the leaves and in the stem end of the roots of sweet potato. One study 

shows the antioxidant activity in purple sweet potatoes as 3.2 times higher 

than that of a type of blueberry. Surprisingly, 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 

producing different concentrations of anthocyanin antioxidants. A 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 activities 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 

ethylenediaminetetraacetic acid (EDTA) (Rumbaoa, et al., 2009).The total 

antioxidant strength of raw sweet potato measured in terms of oxygen 

radical absorbance capacity is 902 lmol TE/100 g (Rumbaoa, et al., 2009). 

 

Antidiabetic activity:  

Sweet potato exhibits potent antidiabetic property, and its activity was 

shown to be higher than that of diabense, a standard drug for treating 
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diabetes. A study has revealed that consumption of sweet potato, a 

highpolyphenol diet, for 7 days can modulate antioxidative status and 

decrease exercise-induced oxidative damage and proinflammatory cytokine 

secretion (Mohanraj and Sivasankaret al., 2014). 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 

significant 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 decreased insulin resistance in just eight 

weeks. Improved insulin sensitivity was also observed in a human study 

when sweet potatoes were added to the diet (Grotto, 2008) other research 

has confirmed 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 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 

mayhave fewer side effects (Mohanraj and Sivasankar, 2014). 

 

Anticancer activity:  

Many scientific investigations have revealed that eating sweet potatoes 

have the potential to decrease the risk of breast, colorectal, gallbladder, and 

kidney cancer. In a 10-year study for evaluating the risk factors for kidney 

cancer death, 47,997 males and 66,520 females aged 40 years and older 

were included. Researchers concluded that eating sweet potatoes and 
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potatoes regularly was associated with a decreased risk of kidney cancer 

(Washioet al., 2005).  

 

Cardiovascular effects:  

Studies from Harvard University School of Public Health reveal that sweet 

potatoesare a tremendous source of B6 vitamins, which promote breaking 

down of homocysteine. It is noteworthy that homocysteine contributes to 

the hardening of blood vessels and arteries. As an exceptional source of 

potassium that lowers blood pressure and maintains fluid balance, sweet 

potatoes play a significant role in improving heart health (American Heart 

Association). 

When an extract of sweet potato was examined for its relaxant activity on 

isolated rat vascular aortic preparations, it showed 97% relaxation activity 

for endothelium-intact aortic ring preparations but only 35% in the 

mesenteric vascular bed. It showed good cardiovascular effect and its 

vasorelaxation mechanism of action was similar to that of the 

pharmacological agent acetylcholine (Runnieet al., 2004). 

 

Immune Booster and Anti-inflammatory Properties:  

Mercy Margaret et al. (2013)  prepared the aqueous extract of I. batatasand 

evaluatedthe in vitro anti-inflammatory activity of the extracts by 

membrane stabilizing method. Phytochemical analyses of the extracts 

revealed the presence of phenols, flavonoids, tannins, anthraquinones, and 

reducing sugars. The results indicated that the anti-inflammatory potential 

of the extracts could be attributed to the presence of phenols and 

flavonoids in the extracts (Mercy Margaret et al., 2013). Vitamins A and E 

present in sweet potatoes also support a healthy immune system and are 

powerful disease-fighting antioxidants. 

 

Anti-ulcer activity:  

The anti-ulcer activity of the tubers of sweet potato was studied in cold 

stress and aspirininduced gastric ulcers in Wistar rats. Methanolic extracts 

of I. batatas tubers were evaluated in cold stress and aspirin induced gastric 
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ulcer models using cimetidine and omeprazole respectively as standards for 

7 days in the cold stress model and for 1 day in the aspirin-induced gastric 

ulcermodel. Gastroprotective potential, status of the antioxidant enzymes 

(superoxide dismutase, catalase, glutathione peroxidase and glutathione 

reductase), along with glutathione and lipid peroxidation, were studied in 

both models. The results showed that I. batatas tubers possessed 

gastroprotective 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 reduction in lipid peroxidation in a dose 

dependent manner (Panda and Sonkamble, 2012). 

 

Table 3. In vitro and In vivo bioactivities of sweet potato. 

Bioactivitie

s 

Plan

t 

part  

Sample 

extractio

n 

process 

Number 

of 

Varieties 

analyzed 

Sweet 

potat

o 

flesh 

color 

Bioactive compound Major findings Referen

ce 

In vitro 

studies 

Antioxidant 

 

 

Root 

 

 

80% 

methanol 

at 25 ◦C 

in a 

mechanic

al shaker 

for at 

least 12 h 

 

 

9(Kenya) 

 

 

Orang

e 

fleshe

d 

 

 

Total phenolic content 

(<detectable limit to 223.55 

mg gallic acid equivalent/100 

g DW) 

 

 

DPPH (13.56–79.60 

mg trolox 

equivalent/100 g 

DW) 

 

 

Abonget 
al., 2020 

Anti 

diabetic 

Leaf 70% 

ethanol 

1(china) White 

fleshe

d 

sophoroside-5-glucoside, 

peo-3-caffeoyl-p-hydroxy 

benzoyl sophoroside-5-

glucoside, peo-3-caffeoyl-

feruloyl sophoroside-5-

glucoside, cy-3- 

sophoroside-5-glucoside, cy-

3-p-hydroxy 

benzoylsophoroside-5-

glucoside cy-3- 

feruloylsophoroside-5-

glucoside, cy-3-caffeoyl 

Both phenolic acids 

and flavonoids, 

identified in sweet 

potato leaves, 

potentially inhibited 

α-glucosidase and 

α-amylase Ethyl 

caffeate had the 

lowest IC50 values 

for α-glucosidase 

(70 μg/ mL) and α-

amylase (8 μg/mL) 

than others 

Luo et al., 
2021 
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Anti-

Cancer 

Leaf  Ehanol 1(China) NS Cholophyllide (43.175mg/g 

DW) Cholorophyll b 

(0.996mg/g DW) 

Chlorophyllide from 

sweet potato leaf 

was 

effective against 

the five cancer cell 

lines (U-118 

MG, Hep G2, Caco2, 

MDA-MB-23 

Wang et 
al. 
(2019) 

Anti-

Cancer 

Root 70% 

Ethanol 

8(China) NS Total  anthocyanins content 

(48.2 mg/100 g FW) cy- 

3-(6-p-

hydroxybenzoylsoph)-5-glc, 

peo-3-(6-

phydroxybenzoylsoph)-5-glc, 

cy-3-(6,6′′′- 

dicaffeoylsoph)-5-O-glc, cy-

3-(6-caffeoyl-6′′′-

phydroxybenzoylsoph)-5-glc, 

cy-3-(6-caffeoyl-6′′′- 

feruolylsoph)-5 -glc, peo-3-

(6,6′′′-dicaffeoylsoph)- 

5-glc, peo-3-(6-

caffeoylsoph)-5-glc, peo-3-

(6- 

caffeoyl-6′′′-p-

hydroxybenzoylsoph)-5-glc, 

peo-3- 

(6-caffeoyl-6′′′-

feruolylsoph)-5-glc 

Sweet potato leaf 

anthocyanins (100, 

200, and 

400 μg/mL) was 

effective against 

MCF-7, HCT- 

116, and HeLa 

cancer cell lines by 

inducing cell 

cycle arrest and 

inhibiting cancer 

cell 

proliferation 

Vishnu et 
al. 
(2019) 

Anti-

Inflammato

ry 

Root Ethyl 

acetate 

and 

Methanol 

1(Pakista

n) 

NS Total phenolic content (319.81 

± 14.20 μggallic 

acid equivalent/mg dry 

extract) Total flavonoid 

content (208.77 ± 9.09 

μgquercetin equivalent/mg 

dry extract) Rutin, gallic acid, 

catechin, caffeic acid, 

apigenin, myricetin, 

quercetin and kaempferol. 

Sweet potato 

exhibited anti-

inflammatory 

activity by inhibiting 

heat induced 

albumin 

denaturation as 

high as 76.92% 

Majid et 
al. 
(2018) 

In Vivo 

Hepato-

Protective 

Leaf 70% 

Ethanol 

1 (Korea) Purple

-

Fleshe

d 

NS Blood alcohol, and 

serum alanine 

aminotransferase 

and aspartate 

aminotransferase 

concentrations in 

purple sweet 

potato leaf extract 

(200 mg/kg) 

treated group 

significantly 

Kang and 

Lee 

(2021) 
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decreased in 

alcohol-induced 

liver 

damage in Male 

C57BL/6 mice 

Intestinal 

Health 

Root 70% 

acetone 

and 

sonicatio

n for 20 

min. 

1 (Japan) Purple

-

Fleshe

d 

Total phenolic content (0.774 

mg gallic acid 

equivalents/g DW) 

In cellulose- or 

inulin-fed rats, the 

purple sweet 

potato polyphenol 

extract increased 

the relative 

abundance of Dorea 

and reduced the 

relative 

abundances of 

Oscillospira and 

Bacteroides 

Additionally, 

reduced the 

caecalisobutyrate 

and 

triggered an 

increase in the 

caecalmucin level 

when combined with 

cellulose and 

increased the 

caecal IgA level 

while reducing the 

indole 

production in both 

the cellulose- or 

inulin-fed 

rats 

Kiluaet al. 
(2020) 

Kidney 

Protection 

Root NS China Purple

-

Fleshe

d  

Peo-3-(6-caffeoyl-

glucopyranosylglucopyranosi

de)-5- glc, peo-3-(6-

caffeoylglucopyranosyl) -6-

O-(E)-caffeoyl-β-

Dglucopyranoside)-5-glc, 

peo-3-(6-

feruloylglucopyranosyl)- 6-

caffeoyl-glc)-5glc, cy-3-(6-

pcoumaroyl)-glc and other 

flavonoids 

In high fat-diet fed 

mice, purple sweet 

potato 

anthocyanin 

administration 

significantly 

improved loosened 

kidney structure, 

glomerulus 

hypertrophy, 

swelled tubules, 

severe 

inflammatory cells, 

and the thickened 

basementmembran

ess Additionally, by 

Zhang et 
al., 2019 
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inhibiting VEGFR2 

over-expression led 

to Kidney injury 

alleviation 

via blocking of ROS-

induced NRLP3 

activation 

Neuro-

Protective 

Root Water 1 

(Indonesi

a) 

Purple

-

Fleshe

d 

Anthocyanin High level of Bcl-2 

expression, lower 

levels of 

pro-apoptotic 

cytochrome c, 

caspase-3 and 

apoptosis rate in 

cortical neuron 

cells of ischemic 

stroke induced 

Wistar rat models 

Adnyana 

et al. 
(2018) 

Anti - 

obesity 

 

Root Ammoniu

m sulfate, 

40% 

ethanol, 

0.5% 

citric 

acid, and 

deionized 

water in a 

ratio 

of 2:4:10:11 

1 (China) Purple

-

fleshe

d 

Total anthocyanin content 

(28.16 mg/100 g of FW) 

cy-3-(6’’-caffeoyl 

sophoroside)-5-glucoside, 

cy-3- 

(6’’,6′′′-dicaffeoyl 

sophoroside)-5-glucoside, 

cy-3- 

caffeoylp-hydroxybenzoyl 

sophoroside-5- 

glucoside, cy-3-(6’’-caffeoyl-

6′′′- 

feruloylsophoroside)-5-

glucoside, peo-3-caffeoyl 

sophoroside-5-glucoside, 

peo-3-(6’’,6′′′-dicaffeoyl 

sophoroside)-5-glucoside, 

peo-3-caffeoyl-

phydroxybenzoyl 

sophoroside-5-glucoside, 

peo-3- 

(6’’-caffeoyl-6′′′-

feruloylsophoroside)-5-

glucoside, 

peo-3-feruloyl-p-

hydroxybenzoyl sophoroside-

5- 

glucoside, peo-3-(6’’,6′′′-

diferuloyl sophoroside)-5- 

glucoside 

Administration of 

anthocyanin in 

Sprague 

Dawley rats fed with 

high fat reduced the 

fat 

weight and 

adipocyte size 

Abnormal glucose, 

triglyceride, and 

total cholesterol 

levels were 

restored to near-

normal levels. 

Significant 

inhibition of the 

receptor of 

advanced glycation 

end products was 

observed The anti-

obesity 

effects were 

mediated via 

regulation of leptin/ 

AMPK signaling in 

the hypothalamus 

Zhang et 
al (2015) 
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Conclusion 

Sweet potato is an extremely versatile vegetable and is wonderfully healthy 

for children and adults alike. They are rich sources of dietary fiber, protein, 

vitamins and minerals. Compared to major commercial vegetables such as 

spinach, broccoli, cabbage, lettuce, etc., sweet potato leaf contains high 

concentrations of polyphenolics. These polyphenolics are claimed to have 

antioxidant, anti-cancer, anti-diabetic, cardioprotective, antimicrobial, 

immune enhancing, and hepatoprotective properties. It is a healthy 

alternative to other potatoes. They are not only sweet but also good for the 

health. 
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