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Abstract
Mango is one of the choicest fruits in the world because of its good
flavour, attractive colour and fruity fragrance. It belongs to family
Anacardiaceae having wide range of varieties and health benefits. It
grows in tropical region and has good nutritional profile. Innumerable
researches have been done around the world that demonstrated
diversified nutritional and pharmacological benefits of Mangifera indica
Linn. It has particular composition of nutrients and phytochemicals.
Different parts of mango trees have different wide ranges of benefits. The
flower, seeds, leaves, bark, raw as well as ripe fruits provide extensive
variety of pharmacological, medicinal and many health benefits. In
addition to the higher values of macronutrients as well as micronutrients,
mangoes have a wide range of bioactive compounds present in diffe re nt
portions of plant for example, the primary active constituent present in
mango is mangiferin. In this review article we reviewed a number of
beneficial characteristics of mango including its antioxidant, anti-diabetic,
anti-bacterial, gastric health, anti-cancer and anti-inflammatory activities.
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1. INTRODUCTION
Mango (Mangifera indica Linn) is a tropical fruit which belongs to family Anacardiaceae and having huge
range of varieties and health benefits. It has unique composition of nutrients and phytochemicals. Different
varieties of mango of around 1365 types exist throughout the world and among them approximately more
than 1000 are cultivated and grown in India1. Trees of mango have been cultivated and grown in the Indian
sub-continent since thousands of years. From the 5th and 4th centuries BC, mangoes have been grown in
Southeast Asia, while around 10th century AD, they have been cultivated in West and East Africa. Moreover,
mangoes are also cultivated and grown in West Indies, Mexico, Brazil, Caribbean Islands, Southern Europe ,
and specifically in the coastal and subtropical region of Spain, Portugal and Canary Islands. The most
popular specie of mango which is grown in Pakistan and India is known as Alphonso Mango which is
exported worldwide. In 2012, statistics of the United Nations stated that the largest producer of mango in
the whole world is India (16.2 million tons), however the production of Pakistan, Thailand and China is 2.3,
3.0 and 4.4 million tons respectively2.
A wide range of vitamins, polyphenols, antioxidants, carotenoids, and phenolic acids are distributed in
different parts accordingly. Mango contains a high nutritional value and being rich in its nutritional and
phytochemical composition it exhibits many beneficial characteristics which includes anti-inflammatory,
antioxidant, cardiac protection, wound healing, anti-microbial, anti-viral, anti-tumor, anti-pyretic, antidysentry, as well as hypolipidemic, immunomodulatory, gastroprotective and hepatoprotective effects3-6.
Due to its exotic flavor, sweet taste and numerous health benefits, mango is commonly known as the “King
of Fruits”. Mango flesh is consumed in both unripe as well as ripe forms. Mostly fresh mangoes are eaten
but a wide variety of beverages and processed foods can also be prepared from mangoes. These may
include pickles, chutneys, vinegar, beverages as well as desserts, meat tenderizer and even dessert
flavorings. Along with an increase in the trade of fresh mangoes, there is also a massive increase in the
trade of processed foods prepared from mangoes throughout the world7.
In addition to the higher values of macronutrients as well as micronutrients, mangoes have a wide range of
bioactive compounds present in different portion of its plant for example, mangiferin, which is the primary
active constituent present in mango. The main aim of the following review article is to deliver an
assessment of the nutritional value of mango, its bioactive compounds along with their beneficial effects in
different disease conditions.

2. NUTRITIONAL PROFILE
Mango fruit contains both macronutrients as well as micronutrients which enhance the nutritional value of
this fruit. The macronutrient composition of mango flesh varies a little among different varieties of mango
fruit. To evaluate the macronutrient composition of mango kernel flour (variety Ikanekpo, Nigeria), a
research was carried out, which concluded the macronutrient composition per kilogram as: 500g starch,
94g fat, 66.1g protein and 28g fiber. The approximate percentage of fat contents of mango kernel ranges
from 6-12% depending upon dry matter, however fatty acid profile presented high levels of oleic acid and
stearic acid8. European Union Authorities has approved Mango seed fat as a substitute for cocoa butter.
The protein content of mango seed kernel is usually low but it contains essential amino acids which show
the presence of good quality protein. However, it has been also seen that pattern among limiting amino
acids such as cysteine, valine, methionine and isoleucine varies among different cultivars. The studies on
assessment of macronutrient composition of Egyptian mango seed kernel having varieties including Balady,
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Zebda and Succary presented that the amount of essential amino acids present in mango seed kernel is
higher than the reference protein values of Food and Agriculture Organization (FAO) 9.
Mango contains adequate amounts of fiber which is beneficial for numerous gastrointestinal diseases. The
communities among many developing countries that do consume more amounts of fiber have been shown
to have lower percentage of GI diseases. Dietary fiber has many healthy effects on the gut10 and overall
health of human beings and other body functions because dietary fiber is also associated with decreased
incidence of diseases including obesity, cancer, diabetes, chronic bowel disorder and cardiovascular
diseases11.
Keitt mango, being cultivated and grown in Florida in both unripe and ripe states, contains the total dietary
fiber content as 1.4g and 1.6g in every 100g fruit respectively. However, pectin is present in a large
portion12. The mineral content is high in the fiber obtained from mango peel of Haden mango including zinc
(32.5 mg/kg), magnesium (950 mg/kg), calcium (4445 mg/kg), iron (175 mg/kg) and potassium (2910
mg/kg) which are required for the good health of humans. The carotenoids, provitamin A carotenoids along
with β-carotene are present in abundance in the mango flesh in many mango varieties13,14.
Moreover, mango flesh also contains dehydroascorbic acid and ascorbic acids. Hence, this fruit can prove to
be a good source of vitamin C which has many benefits for human health. Therefore, the consumption of
mango fruit daily can make the population able to fulfill their recommended dietary requirements of
Vitamin C and Vitamin A in combination with other macro and micro-nutrients along with a variety of
phenolic compounds and dietary fiber. Table 1 presents the nutrient composition of mango fruit.
Table 1. Nutrient composition of Mango Fruit per 100 g (3.5 oz) 15.
Nutrients
Quantity
DV%
Nutrients
Fat
0.4 g
1%
Saturated Fat
Carbohydrates 28.1 g
9%
Vitamin K
Sugars
24.4 g
27%
Vitamin E
Protein
0.82 g
2%
Vitamin C
Calcium
16.5 mg
2%
Thiamine (Vit. B1)
Phosphorus
18.2 mg
2%
Riboflavin (Vit. B2)
Magnesium
14.8 mg
4%
Vitamin B6
Potassium
257 mg
7%
Vitamin B12
Copper
0.2 mg
9%
Pantothenic acid (Vit. B5)
Sodium
3.3 mg
0%
Niacin (Vit. B3)
Zinc
0.1 mg
0%
Folate (Vit. B9)
Selenium
1.0 µg
1%
Choline
Iron
0.2 mg
1%
Dietary Fiber
Manganese
0.0 mg
2%
Energy
*DV= Dietary Value

Quantity
0.1 g
6.9 µg
1.8 mg
45.7 mg
0.1 mg
0.1 mg
0.119 mg
120 µg
0.3 mg
1.0 mg
43 µg
12.5 mg
3.0 g
448 KJ

DV%
1%
9%
9%
76%
6%
6%
9%
0%
3%
5%
11%
<2%
12%
5%

3. MICRONUTRIENT COMPOSITION

Innumerable food components and nutrients are responsible for the maintenance of normal functioning of
human body. Phytonutrients present in foods play the role of health enhancers and also acts as prote ctive
measure for a number of specific diseases. Mango is a popular fruit because of its differential flavor and
nutritional worth. (Figure 1) It is considered as a rich source of different vitamins such as A, B and C. Along
with vitamins, minerals that are present are calcium, sodium, potassium, magnesium, iron and
phosphorous. Other constituents in little amount that are present in a mango are malic, citric and tartaric
acid16.
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Fig. 1. Health Benefits of Mango
3.1 Vitamin
Vitamin A is present in mango which is integral for vision as well as provides protection against muscular
degeneration. Blood circulation in skin and mucus membrane becomes efficient in existence of vitamin A.
Mango is also high source of vitamin B6, also called as pyridoxine. Blood vessel linings can be damaged by
an amino acid present in the blood, known as homocysteine. Pyridoxine has the power to lower the le ve ls
of homocysteine, which as a result helps in prevention of heart diseases17. Vitamin C is abundantly pre se nt
in both unripe and ripe mango. It has been observed to decrease cholesterol level that is LDL in the body 1 8 .
Other vitamins that are present in minute quantities in mango include vitamin E, vitamin K, thiamin,
riboflavin, folate, niacin, and pantothenic acid19(Table 1). Intake of mango also enhances resistance against
free radicals and other infectious agents20.
3.2 Fiber and minerals
Fiber helps in catabolism of protein during the process of digestion. It can be abundantly found in a mango.
The prebiotic fiber prevents disorders such as irritable bowel syndrome or ulcers and this is done as the
fiber helps the growth and maintenance of healthy bacteria in the gut21. As mango is high source of iron it is
beneficial for people who are anemic. Menopause causes weakness in females which can be ove rcome by
maintaining iron requirements by intake of mangoes. Fresh mangoes contain increased amount of
potassium which is an integral element required by cells and is a part of body fluids that play a major role in
maintenance of heart rate and blood pressure 22. Mangoes protect the body from damage caused by free
radicals as it contains phytochemicals such as beta carotene, astragalin and quercetin23.

4. PHARMACOLOGICAL BENEFITS OF MANGO
4.1 Mangiferin
It is a compound present in the fruit, leaves, bark and roots of mango5. Mangiferin, is a crystalline powder
in nature that is light yellow in colour, has slight solubility in ethanol, sparing solubility in water and ethanol
whereas it is insoluble in acetone, diethyl ether and n-hexane 24. Mangiferin possesses a number of
© 2020 Abasyn Journal of Life Sciences.
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beneficial characteristics including its antioxidant activity, its role in pro-hypoglycemic activity, maintenance
of cholesterol levels and inhibition of TNFα expression.
4.2 Anti-oxidant
The functionality and structure of biological molecules such as DNA, protein and lipids can be altered by
oxidation caused by reactive oxygen species (ROS). To prevent this and also occurrence of several chronic
diseases a number of antioxidants are beneficial including vitamin C and E, beta carotene. The antioxidant
defense helps in treatment of chronic disorders as well as provides chemoprevention. In a research done by
Saha et al. it was observed that mangiferin possesses the ability of scavenging radicals due to presence of
hydroxyl groups and C-glucosyl linkage 25.
In another study hydrogen peroxide-induced lipid peroxidation in human peripheral blood lymphocytes was
dramatically reduced in a process depending upon dose 5. Mangiferin is a potential iron chelator that has
the ability to protect from UV radiations and hydroxyl radicals. In a research study by Pardo-Andreu et al.
mangiferin was observed to show the activity of counterbalancing oxygen free radical formation which was
caused by iron and toxicity caused by it26.
The protecting nature of mangiferin was analyzed in an experiment against oxidative injury caused by
hydrogen peroxide and cell death in cultured cells MC3T3-E1. It was observed that mangiferin prevented
the cells from oxidative stress by ERK5/Nrf2 signaling modulation. This property helps to consider it a
possible therapy for osteoporotic patients27.
Pokorski et al. explained the hepatoprotective property of mangiferin against hepatic injury caused by
CCl424,28. In another independent study mangiferin protected hepatic tissues against oxidative stress
induced by arsenic29.
4.3 Anti-diabetic
A number of investigations have been done to analyze potential of mangiferin against diabetic. Mangife rin
plays a role in glucose metabolism regulation and insulin resistance. In a research study it was observed
that mangiferin treatment of 8 weeks drastically lowered plasma glucose and level of triglycerides in mice
prone to diabetes. Increased pancreatic beta cell mass was observed as well as enhanced uptake of glucose
and insulin by increased phosphorylation of AMP which is activated protein kinase 30.
Mangiferin treatment can prevent renal fibrosis and decrease collagen IV. Collagen IV is the most important
structural collagen (protein) as it forms the backbone of the basement membrane. It lies under the
epithelial and endothelial cells forming a network and also acts as a barrier in between tissue
compartments. It is a network-forming collagen that underlies epithelial and endothelial cells and functions
as a barrier between tissue compartments31. It has been observed further to reduce IL-1β among kidneys of
diabetic rats. The investigation resulted that treatment of 15, 30 and 60 mg/kg body weight with
mangiferin for a time period of 9 weeks decreased kidney weight and reduced renal issues, also helped in
normalizing blood urea nitrogen32.
According to the present state of economy we know that diabetes treatment treating diabetes can put a
burden on health as well as financial conditions. This can be overcome by trying to implement the use of
mangiferin for its therapeutic benefits. It has been observed that diets that are based on plants help
efficiently to decrease blood sugar levels and possibly eradicate the use of traditional medicines as therapy.
Doing so also helps in elimination of possible side effects. Dr. Roy Chowdhury conducted a clinical trial in
which he observed that blood glucose level decreased as well as reduced glycemic index was observed in
about 84% of patients who were consuming a strict vegetarian diet including raw mango fruit. The
researchers also analyzed that warm water extract of whole leaves of mango or in the form of powder
portrayed beneficial effects in diabetics33.
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4.4 Anti-bacterial
In a research study significant activity of mango stems and leaves extract has been observed against a
number of bacteria such as Streptococcus pyogenes, Staphylococcus aureus, Streptococcus pneumonia,
Candida albicans, Pseudomonas aeruginosa, Enterococcus faecalis34. The activity was also observed against
other bacteria such as E. coli, Listeria monocytogenes and Salmonella35. Antibacterial activity of mango
extract was also observed against gram negative and positive bacteria, it is thought to be due to existence
of mangiferin and gallotannin in the extract36.
4.5 Gastroprotective Health
Mangiferin transits through the GI tract and metabolized into various phenolic acid derivatives including
3,4-dihydroxy-phenylacetic acid, 3,4-dihydroxybenzoic acid, 3,4,5-trihydroxybenzoic acid, 2,4,6trihydroxybenzoic acid, and the mangiferin aglycone 1,3,6,7-tetrahydroxyxanthen-9-one, by colonic
intestinal microflora and imparts medicinal benefits37. A number of investigations have resulted in the
analysis that inflammation in intestine and impaired motility of gastrointestinal tract can be reduced
effectively by mangiferin38.
Myeloperoxidase activity, adhesion molecules, nitrate levels and cytokines were significantly suppressed by
use of mangiferin. Based on these investigations and results mangiferin was considered to possess
therapeutic potential against inflammatory bowel diseases38. In a study it was observed that mangiferin
exhibited gastroprotective activity against ulcer, gastric lesion induced by ethanol and endomethacin, as
well as gastric mucosal non-protein sulfhydryl depletion in mice 39.
In a research study carried out by Kakino et al. mangiferin was shown to exhibit laxative property through
acetylcholine receptors and increased regularity of GI tract in a sample of mouse having constipation40.
Another investigation carried out by Somani et al. showed that through the process of eliminating oxidative
stress and inflammation by modulation of MMP-9 and TNF-α mangiferin can decrease the colonic injury,
this study provided the evidence that mangiferin which is present in mango can potentially treat IBD41.
Another significant benefit of mangiferin was observed that it can significantly eradicate H. pylori bacteria
and prevent GI inflammation and gastric cancer. Mangiferin inhibited the inflammatory markers such as
TNFα, NF-κΒ subunit, IL-1β, p65 and IL-8, as well as with the help of inflammatory response deactivated NFp6542. Thus, a diet enriched in mangiferin that is plant based or in the form of supplements can be
beneficial for gastroprotective health.
4.6 Anti-inflammatory
Several numbers of studies have been done to show the phytochemical property of mango which aids to
play the anti-inflammatory role in different diseases related with inflammatory responses43,44. Some
common disorders characterized by chronic inflammation include IBD (inflammatory bowel disease),
ulcerative colitis etc. These disorders also contribute towards mucosal damage in large intestine. Colon and
rectal cancers are the high risk diseases linked with this inflammation45. The mucosa of patients with such
diseases has been shown to form increased amount of pro-inflammatory cytokines e.g. IL-1, IL-12, IL-6, and
TNF-α 46,47. A transcriptional factor known as kappa-B (NF-κB) is responsible for the regulation of expression
of pro-inflammatory cytokines, the levels of which has been already found to be elevated in the mucosa of
IBD patients48. Mango extracts have been found to play anti-inflammatory role in the sample of murine
with ulcerative colitis in an experiment. It was seen that the ulcerative colitis symptoms like diarrhea,
weight loss and colon shortening were reduced when the aqueous solution with the extract from the bark
of Mangifera indica (mango) was used. Also, the mango extract decreased the expression of proinflammatory cytokines like iNOS, COX-2, TNF-α, and TNFR-2 in the tissues of colon49.
The anti-inflammatory property of Mangifera indica has also been proven in liver and cardiac protection in
several researches50,51. The extracts of mango provide protection against Lipopolysaccharide (LPS) and Dgalactosamine induced acute liver inflammation. In a dose-dependent experiment, mangiferin was se e n to
regulate the expression of pro-inflammatory cytokines Nrf2 and HO-1. Mangiferin also reduced the liver
NLRP3 induced by LPS and D-galactosamine.52 It was stated by the researchers that magniferin also plays a
87
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vital role in defense against hepatic inflammation through the process of activating the Nrf2 pathway as
well as maintaining the regulation of inflammasome activity of NLRP3.26 The ethanol extract of Mangifera
Indica L. leaf enriched in mangiferin was shown to have anti-inflammatory activity in cardiac protection26.
4.7 Anti-Cancer
The anti-cancer activity of mango has been shown due to the presence of different bioactive compounds
presents in different parts of Mangifera indica. In pancreatic cancer, the methanol extract of mango was
used, which due to the isolated bioactive compounds like mangiferolate and isoambolic acid in mango
extract, produced cytotoxic effects53. Moreover, it was reported that an aqueous solution mango mesocarp
produced anti-cancer activity in colon and carcinoma cancer cells in humans as well as in colorectal cancer
in rodent sample 54. Mango polyphenolics and kernel has effect on induction of apoptosis of breast cancer
cell lines, also polyphenol decreased cell proliferation, Metallic nanoparticles have antimicrobial and
anticancer activities, silver nanoparticles have antiproliferative and apoptosis-inducing properties, plants
extracts can be used efficiently in its synthesis55. The ethanolic extract of seed of mango is responsible to
promote cell death in both oestrogen-positive and -negative breast cancer and not in normal breast cells, it
has anticancer activities like that of Buckwheat55,56,57. In oestrogen-negative breast tumour cells, the
production of ROS which enhances cell death through Bax activation and cytochrome c release has been
related to the cytotoxic effect of mango seed extract. It has also been shown that gallotannin and gallic
acid-rich mango extracts are responsible for the antitumor effects in BT474 breast cancer cells as well as
athymic mice bearing BT474 cells as xenografts through interruption of the PI3K/Akt/mTOR pathway58.

5. CONCLUSIONS

Plants are vital sources of medicines from ancient times as they have the ability to boost health and cope
up with weaknesses and body requirements. All parts of different various plants possess nutrients and
metabolites that have great importance therapeutically. There has been a rise in plant extract use for this
purpose. One of such therapeutically important plant is Mango the king of fruits. The present review has
led to the results that nutrients and phytochemicals present in mango are beneficial in counteracting proinflammatory molecules, pathologies such as cancer, inflammatory reactions, maintenance of
gastroprotective health, as well as help fight diabetes. Besides pharmacological benefits mango has also
been seen to provide vital nutritional benefits to human health including overcoming weakness,
maintaining vision, helping in digestion, and controlling heart rate and blood pressure.

CONFLICT OF INTEREST
All authors declare no conflict of interest regarding this article.
Akt
AMP
BT474
CCl4
COX-2
DNA
ERK5
FAO
HO-1
IBD
IL-1
IL-6
IL-8
IL-12
IL-1β

Protein kinase B
Adenosine monophosphate
Breast tumor cell line
Carbon tetrachloride
Cyclooxygenase-2
Deoxyribonucleic acid
Extracellular-signal-regulated kinase 5
Food and Agriculture Organization
Heme Oxygenase 1
Inflammatory bowel disease
Interleukin-1
Interleukin-6
Interleukin-8
Interleukin-12
Interleukin 1 beta

© 2020 Abasyn Journal of Life Sciences.

88

Mubarik et al. 2020, AJLS, 3 (2): 82-92

iNOS
LPS
MC3T3-E1
MMP-9
mTOR
NF-κB
NLRP3
Nrf2
PI3K
ROS
TNFα
TNFR-2
UV

Review Article

Inducible nitric oxide synthase
Lipopolysaccharide
Osteoblast precursor cell line derived from Mus musculus (mouse) calvaria
Matrix metallopeptidase 9
Mammalian target of rapamycin
Nuclear factor kappa-light-chain-enhancer of activated B cells
Nucleotide-Binding Domain, Leucine-Rich Containing Family, Pyrin Domain
Containing-3
Nuclear factor erythroid 2-related factor 2
Phosphatidylinositol-3-kinase
Reactive oxygen species
Tumor necrosis factor alpha
Tumor necrosis factor receptor 2
Ultra voilet

ORCID
Fizza Mubarik
Sana Noreen
Fatima Farooq
Ayesha Siddiqa
Mudassir Khan

https://orcid.org/0000-0002-5161-2539
https://orcid.org/0000-0002-4040-5454
https://orcid.org/0000-0002-3529-071X
https://orcid.org/0000-0003-2507-5503
https://orcid.org/0000-0002-8184-3557

REFERENCES

1. Das S, Datta M, Ray P, Singh S, Jena R, Das B, Ray S. Mango (Mangifera indica) Cultivation in NorthEastern Region of India.
2. Stohs S, Swaroop A, Moriyama H, Bagchi M, Ahmad T, Bagchi DJJNHS. 2018. A Review on Antioxidant,
Anti-Inflammatory and Gastroprotective Abilities of Mango (Magnifera indica) Leaf Extract and
Mangiferin. 5:303.
3. Shah K, Patel M, Patel R, Parmar PJPr. 2010. Mangifera indica (mango). 4(7):42.
4. Burton-Freeman BM, Sandhu AK, Edirisinghe IJF, function. 2017. Mangos and their bioactive
components: Adding variety to the fruit plate for health. 8(9):3010-3032.
5. Imran M, Arshad MS, Butt MS, Kwon J-H, Arshad MU, Sultan MTJLih, disease. 2017. Mangiferin: a
natural miracle bioactive compound against lifestyle related disorders. 16(1):84.
6. Gupta N, Jain SJJofs, technology. 2014. Storage behavior of mango as affected by post harvest
application of plant extracts and storage conditions. 51(10):2499-2507.
7. Galán Saúco V. Mango production and world market: Current situation and future prospects. VII
International Mango Symposium 645; 2002. p. 107-116.
8. Ribeiro SMR, Schieber AJBCiM, Academic Press, London. 2010. Bioactive foods in promoting health:
fruits and vegetables.
9. Abdalla AE, Darwish SM, Ayad EH, El-Hamahmy RMJFc. 2007. Egyptian mango by-product 1.
Compositional quality of mango seed kernel. 103(4):1134-1140.
10. Lecumberri E, Mateos R, Izquierdo-Pulido M, Rupérez P, Goya L, Bravo LJFc. 2007. Dietary fibre
composition, antioxidant capacity and physico-chemical properties of a fibre-rich product from cocoa
(Theobroma cacao L.). 104(3):948-954.
11. Johnson IJMRF, Mutagenesis MMo. 2004. New approaches to the role of diet in the prevention of
cancers of the alimentary tract. 551(1-2):9-28.
12. Mahattanatawee K, Manthey JA, Luzio G, Talcott ST, Goodner K, Baldwin EAJJoa, chemistry f. 2006.
Total antioxidant activity and fiber content of select Florida-grown tropical fruits. 54(19):7355-7363.
13. Ornelas-Paz JdJ, Yahia EM, Gardea-Bejar AJJoa, chemistry f. 2007. Identification and Quantification of
Xanthophyll Esters, Carotenes, and Tocopherols in the Fruit of Seven Mexican Mango Cultivars by
Liquid Chromatography− Atmospheric Pressure Chemical Ionization− Time-of-Flight Mass Spectrometry
[LC-(APcI+)-MS]. 55(16):6628-6635.
© 2020 Abasyn Journal of Life Sciences.

89

Mubarik et al. 2020, AJLS, 3 (2): 82-92

Review Article

14. Kana-Sop MM, Gouado I, Achu MB, Van Camp J, Zollo PHA, Schweigert FJ, Oberleas D, Ekoe TJJons,
vitaminology. 2015. The influence of iron and zinc supplementation on the bioavailability of provitamin
A carotenoids from papaya following consumption of a vitamin A-deficient diet. 61(3):205-214.
15. Jash SK, Brahmachari GJb. 2015. Chemical profile and health benefits of fruit mango—an emerging
functional food: An update. 2:3.
16. Ghuniyal JJIJoPR, Review. 2015. Ethanomedical, chemical, pharmacological, toxicological properties of
Mangifera indica: a review. 4(10):51-64.
17. Stone KL, Lui LY, Christen WG, Troen AM, Bauer DC, Kado D, Schambach C, Cummings SR, Manson
JEJJoB, Research M. 2017. Effect of combination folic acid, vitamin B6, and vitamin B12
supplementation on fracture risk in women: a randomized, controlled trial. 32(12):2331-2338.
18. Ashor AW, Siervo M, van der Velde F, Willis ND, Mathers JCJCN. 2016. Systematic review and metaanalysis of randomised controlled trials testing the effects of vitamin C supplementation on blood
lipids. 35(3):626-637.
19. Lehman S. Mango Nutrition Facts and Health Benefits [Internet]. Available from:
https://www.verywellfit.com/mango-calories-and-nutrition-facts-3982611
20. Caritá AC, Fonseca-Santos B, Shultz JD, Michniak-Kohn B, Chorilli M, Leonardi GRJNN, Biology,
Medicine. 2020. Vitamin C: One compound, several uses. Advances for delivery, efficiency and stability.
24:102117.
21. Dreher MLJN. 2018. Whole fruits and fruit fiber emerging health effects. 10(12):1833.
22. Rodan ARJPN. 2017. Potassium: friend or foe? 32(7):1109-1121.
23. Matheyambath A, Subramanian J, Paliyath G. 2016. Mangoes.
24. Acosta J, Sevilla I, Salomón S, Nuevas L, Romero A, Amaro DJJoP, Research P. 2016. Determination of
mangiferin solubility in solvents used in the biopharmaceutical industry. 4(2):49-53.
25. Saha S, Sadhukhan P, Sil PCJB. 2016. Mangiferin: A xanthonoid with multipotent anti‐inflammatory
potential. 42(5):459-474.
26. Pardo‐Andreu GL, Delgado R, Núñez‐Sellés AJ, Vercesi AEJPRAIJDtP, Derivatives TEoNP. 2006. Mangifera
indica L. extract (Vimang®) inhibits 2‐deoxyribose damage induced by Fe (III) plus ascorbate. 20(2):120124.
27. Pan C-w, Pan Z-z, Hu J-j, Chen W-l, Zhou G-y, Lin W, Jin L-x, Xu C-lJEjop. 2016. Mangiferin alleviates
lipopolysaccharide and D-galactosamine-induced acute liver injury by activating the Nrf2 pathway and
inhibiting NLRP3 inflammasome activation. 770:85-91.
28. Ramirez JE, Zambrano R, Sepúlveda B, Simirgiotis MJJM. 2014. Antioxidant properties and hyphenated
HPLC-PDA-MS profiling of Chilean Pica mango fruits (Mangifera indica L. Cv. piqueño). 19(1):438-458.
29. Saha S, Sadhukhan P, Sil PCJB. 2016b. Mangiferin: A xanthonoid with multipotent anti‐inflammatory
potential. 42(5):459-474.
30. Han J, Yi J, Liang F, Jiang B, Xiao Y, Gao S, Yang N, Hu H, Xie W-F, Chen WJM et al. . 2015. X-3, a
mangiferin derivative, stimulates AMP-activated protein kinase and reduces hyperglycemia and obesity
in db/db mice. 405:63-73.
31. Sand J, Genovese F, Karsdal M. 2016. Type IV collagen. Biochemistry of Collagens, Laminins and Elastin.
Elsevier. p. 31-41.
32. Zhu X, Cheng YQ, Du L, Li Y, Zhang F, Guo H, Liu YW, Yin XXJPR. 2015. Mangiferin Attenuates Renal
Fibrosis Through Down‐Regulation of Osteopontin in Diabetic Rats. 29(2):295-302.
33. Chowdhury BRJJMS. 2017. Diabetes reversal by plant-based diet.
34. Shabani Z, Sayadi AJJoAPS. 2014. The antimicrobial in vitro effects of different concentrations of some
plant extracts including tamarisk, march, acetone and mango kernel. 4(5):75.
35. Vega-Vega V, Silva-Espinoza BA, Cruz-Valenzuela MR, Bernal-Mercado AT, Gonzalez-Aguilar GA, RuizCruz S, Moctezuma E, Siddiqui MW, Ayala-Zavala JFJJoAB, Quality F. 2013. Antimicrobial and
antioxidant properties of byproduct extracts of mango fruit. 86(1).
36. Engels C, Schieber A, Gänzle MGJA, Microbiology E. 2011. Inhibitory spectra and modes of antimicrobial
action of gallotannins from mango kernels (Mangifera indica L.). 77(7):2215-2223.
37. Huang H, Tan Z, Deng J, Liang Q, Nong Y, Song NJZZyzzZZZCJoCMM. 2011. Metabolism of mangiferin by
human intestinal bacteria in vitro. 36(4):443-445.
© 2020 Abasyn Journal of Life Sciences.

90

Mubarik et al. 2020, AJLS, 3 (2): 82-92

Review Article

38. Morais TC, Arruda BR, de Sousa Magalhães H, Trevisan MTS, de Araújo Viana D, Rao VS, Santos FAJNSsaop. 2015. Mangiferin ameliorates the intestinal inflammatory response and the impaired
gastrointestinal motility in mouse model of postoperative ileus. 388(5):531-538.
39. Carvalho ACS, Guedes MM, de Souza AL, Trevisan MT, Lima AF, Santos FA, Rao VSJPm. 2007.
Gastroprotective effect of mangiferin, a xanthonoid from Mangifera indica, against gastric injury
induced by ethanol and indomethacin in rodents. 73(13):1372-1376.
40. Kakino M, Izuta H, Ito T, Tsuruma K, Araki Y, Shimazawa M, Oyama M, Iinuma M, Hara HJB,
biotechnology,, biochemistry. 2010. Agarwood induced laxative effects via acetylcholine receptors on
loperamide-induced constipation in mice. 74(8):1550-1555.
41. Somani S, Zambad S, Modi KJC-BI. 2016. Mangiferin attenuates DSS colitis in mice: molecular docking
and in vivo approach. 253:18-26.
42. Zhang Q-j, Yue LJAJoT, Complementary, Medicines A. 2017. Inhibitory activity of mangiferin on
Helicobacter Pylori-induced inflammation in human gastric carcinoma Ags cells. 14(1):263-271.
43. Dhananjaya BL, Shivalingaiah SJAdABdC. 2016. The anti-inflammatory activity of standard aqueous stem
bark extract of Mangifera indica L. as evident in inhibition of Group IA sPLA2. 88(1):197-209.
44. Impellizzeri D, Talero E, Siracusa R, Alcaide A, Cordaro M, Zubelia JM, Bruschetta G, Crupi R, Esposito E,
Cuzzocrea SJBJoN. 2015. Protective effect of polyphenols in an inflammatory process associated with
experimental pulmonary fibrosis in mice. 114(6):853-865.
45. Duricova DJDD. 2017. What can we learn from epidemiological studies in inflammatory bowel disease?
35(1-2):69-73.
46. Papadakis KA, Targan SRJArom. 2000. Role of cytokines in the pathogenesis of inflammatory bowel
disease. 51(1):289-298.
47. Rogler G, Andus TJWjos. 1998. Cytokines in inflammatory bowel disease. 22(4):382-389.
48. Andresen L, Jørgensen V, Perner A, Hansen A, Eugen-Olsen J, Rask-Madsen JJG. 2005. Activation of
nuclear factor κB in colonic mucosa from patients with collagenous and ulcerative colitis. 54(4):503509.
49. Márquez L, Pérez-Nievas BG, Gárate I, García-Bueno B, Madrigal JL, Menchén L, et al. Anti-inflammatory
effects of Mangifera indica L. extract in a model of colitis. World journal of gastroenterology: WJG.
2010;16(39):4922. Márquez L, Pérez-Nievas BG, Gárate I, García-Bueno B, Madrigal JL, Menchén L,
Garrido G, Leza JCJWjogW. 2010. Anti-inflammatory effects of Mangifera indica L. extract in a mode l of
colitis. 16(39):4922.
50. Agustini FD, Arozal W, Louisa M, Siswanto S, Soetikno V, Nafrialdi N, Suyatna FJPB. 2016.
Cardioprotection mechanism of mangiferin on doxorubicin-induced rats: focus on intracellular calcium
regulation. 54(7):1289-1297.
51. Suchal K, Malik S, Gamad N, Malhotra RK, Goyal SN, Ojha S, Kumari S, Bhatia J, Arya DSJEJoP. 2016.
Mangiferin protect myocardial insults through modulation of MAPK/TGF-β pathways. 776:34-43.
52. Tőzsér J, Benkő SJMoI. 2016. Natural compounds as regulators of NLRP3 inflammasome-mediated IL-1β
production. 2016.
53. Nguyen HX, Do TNV, Le TH, Nguyen MTT, Nguyen NT, Esumi H, Awale SJJonp. 2016. Chemical
constituents of Mangifera indica and their antiausterity activity against the PANC-1 Human pancreatic
cancer cell line. 79(8):2053-2059.
54. Corrales-Bernal A, Urango A, Rojano B, Maldonado MEJAldn. 2014. In vitro and in vivo effects of mango
pulp (Mangifera indica cv. Azucar) in colon carcinogenesis. 64(1):16-23.
55. Mudassir Khan, Gouhar Zaman, Fazal Jalil, Haseena Rauf, Shehla Gohar. Review on antimicrobial
applications of silver nanoparticles and use of plant extracts for its synthesis. Int. J. Biosci. 12(5), 240248, May 2018.
56. Abdullah A-SH, Mohammed AS, Rasedee A, Mirghani MES, Al-Qubaisi MSJBc, medicine a. 2015.
Induction of apoptosis and oxidative stress in estrogen receptor-negative breast cancer, MDA-MB231
cells, by ethanolic mango seed extract. 15(1):1-7.
57. Sana Noreen, Bahisht Rizwan, Mudassir Khan* and Sana Farooq, “Health benef its of Buckwheat
(Fagopyrum esculentum), potential remedy f or diseases, rare to cancer: A mini Review”, Inf ectious
Disorders - Drug Targets (2020) 20: 1.

© 2020 Abasyn Journal of Life Sciences.

91

Mubarik et al. 2020, AJLS, 3 (2): 82-92

Review Article

58. Banerjee N, Kim H, Krenek K, Talcott ST, Mertens-Talcott SUJNr. 2015. Mango polyphenolics suppressed
tumor growth in breast cancer xenografts in mice: Role of the PI3K/AKT pathway and associated
microRNAs. 35(8):744-751.

This work is licensed under a Creative Commons Attribution-Non
Commercial 4.0 International License. To read the copy of this license
please visit:
https://creativecommons.org/licenses/by-nc/4.0/

© 2020 Abasyn Journal of Life Sciences.

92

