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ABSTRACT:

India has a rich heritage of knowledge on plant
based drugs both for use in preventive and
curative medicine.Diabetes mellitus is one of the
most common chronic disease, in which elevated
levels of glucose in blood. There is no.of drugs
used to treat it, even though there is need to
develop new drug from plant source which are
harmless. Mangifera indica Linn (Mango) is
referred to as king of fruits, is commonly used in
ayurvedic medicine.Mostly leaves, stem bark,
root bark, flowers, fruits, seeds are used to treat
wide range of pharmacological activities in vitro
and in vivo,like anti-oxidant, anti- inflammatory,
antibacterial, antifungal, analgesic, Hepato
protective,anti plasmodial, neuro
protective,immunomodulatory,

antihyperlipidimic and anti - diabetic activity etc.
Especially the root bark of Mangifera
indicaLinnare having different pharmacological
activities  likeanti-oxidant, anthelmintic,anti-
allergic etc.It was noticed that there was no
report on anti- diabetic activity of root bark. So,
presentresearch paper is aimed to carry out
phytochemical screening and Anti-diabetic
activity of methanolic extract ofMangifera-
indica Linnroot bark. The methanolic extract of
root bark containsflavonoids, Glycosides,
steroids, saponins,alkaloids, phenlos, amino
acids, carbohydrates, which was confirmed by
LR Spectrum. The methanolic extract of root
bark was evaluated for its anti-diabetic activity
by o- amylase enzyme inhibition method.It
shows significant anti diabetic activity by
inhibiting  o-amylase  activity. As  the

concentration of drug increases the inhibition
effect also increases.The results are compared
with standard drug like Acarbose.

KEY WORDS: Root Bark, Anti- diabetic

Mangifera —indica, Methanolic extract.

INTRODUCTION:

In modern world, the synthetic drugs are readily
available and more effective in curing numerous
diseases. Even though there are some people
who still preferring folk medicines, because of
their less harmful effects due to non-toxic in
nature and easily available at reasonable costs.
Natural products have a wunique chemical
diversity which results in their biological
activities.Therefore, researchers are improving
their attention to folk medicines,looking for new

lead discoveries for develop better drugs!'"

Diabetes mellitus is one of the most common
chronic disease, in which elevated levels of
glucose in blood was observed.It is classified
into Type-I (insulin dependent) and Type —II
(non-insulin dependent). To treat Type-II

Diabetes, synthetic drugs are available, even
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though there is need to develop a new drug from

. . 23].
natural source which is harmless’®”

Mangifera indica Linn (MIL) is a species of
Mangifera commonly known as mango, Aam.
Mango is one of most popular of all tropical
fruits. It is native tropical Asia and has been
cultivated in Indian subcontinent and is now
found in many tropical countries. Various parts
of plants are used as dentifrice, antiseptic
astringent, stomachic,laxative, dysentery,
anaemia, asthma, bronchitis, cough hypertension,
insomnia, rheumatism, haemorrhage, piles, anti-

diabeticactivity!' ">

Root bark are having different types of
phytochemicals like flavonoids, poly phenolic
alkaloids,

compounds, saponins,

glycosides,triterpenoids. Mainly contain

Mangeferin, proto catechuic acid,Catechu in
[27,33.,40].

Materials:

Methanol,Acarbosetablets,alpha-
amylaseenzyme,Methanol,3,5-
dinitrosalicylicacid, Alchol, Starch reagent,
Phosphate Buffer

solution, Pottasium

dihydrogen = phosphate,  Disodium  hydro

phosphate,Hydro chloric acid, Distilled water.
INSTRUMENTS:
1.Weighing balance (DS852G,ESSAE).

2.Rota vapouriser (HEI DOLPH,No-1-517-
61000-00-0).

3.FT-IR (ECO-ATR, 1-191-9913).
4. U.V spectrophotometer (model no.117).
METHOD:

Preparation of methanolic extract of Root

bark of Mangifera indica Linn:

The root of MIL was taken out cleaned wiped
out the root bark and separated out. Root bark
are kept for shade drying in room for 20-25 days.
The dried root bark was chopped into pieces,
powdered into fine particles and weighed. The
dried powder was macerated for 7-10 days in
methanolic solution. The methanolic extract was
collected by filtration and extract was
concentrated by using rota-vapour. The collected
concentrated extract was air dried and stored in

cool for further use.
Phytochemical screening:

The methanolic extract was tested for the
following chemical constituents like proteins,
carbohydrates, = Amino  acids,  Alkaloids,
Glycosides, terpenoids, steroids, saponins, and
phenols by using different types of chemical
tests, the results arepresented in the table

no.l,their presencewas conformed by LR-

spectrum,which are tabulated in table no.2.

Evaluation of Anti-diabetic activity: -o-

Amylase enzyme inhibition method:

Theanti-diabetic activity of methanolic extract of

root bark of MIL was performed by using in
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vitro method i.e. Inhibition of alpha amylase

enzyme'"”’.

The hydrolysis of starch by amylase as a
function of temperature. The reducing sugar
produced from the hydrolysis is determined by
3,5 — di nitro salicylic colorimetric assay. Iml of
a-amylase (0.5 mg/ml) solution was transferred
into all 10ml volumetric flasks (6) and the
sample at various concentrations (100-500ug/ml)
was added. To this 1% of starch solution and
100 pl of 0.2mm of phosphate buffer (pH-6.9)
was added. The reaction was allowed to be
carried out at 37°C for Smin and terminated by
addition of 2 ml of 3,5-dinitrosalicylic acid
reagent. The reaction mixture was heated for 15
min at 100°C and diluted with 10 ml of distilled
water in ice bath. The a-amylase activity was
determined by measuring colour intensity at 540
nm in spectrophotometer. The absorbance values
were reported in table no-4 and the percentage
inhibition was calculated and reported in table by

using the following formulae.

% inhibitory activity = (Ac-As)/Ac x100

Where, Ac -Absorbance of the control As-

Absorbance of the sample.

RESULTS:

Phytochemical studies show the presence of
compounds which were presented in Table-
1,where “+” sign indicating positive result and “-
“sign indicating negative result. The presence of
these phytochemicals was confirmed by LR-

spectrum (Table-2).

The anti-diabetic activity was determined by
measuring the absorbance of test solutions at
540nm, as the concentration of drug increases
the absorbance of test solution decreases (Table-
3). Calibration graph was plotted by taking
concentration on X-axis and absorbance on Y-
axis (Fig-1). From the absorbance values,
calculated the % inhibition and ICsy value
mentioned in table-4. Calibration graph was
plotted by taking % inhibitionon X-axis and

absorbance on Y-axis (Fig-2).
DISCUSSION:

The phytochemical screening and I.R results
shows the presence of Flavonoids, Glycosides,
Steroids, Saponins, Alkaloids and Phenols in

methanolic extract.

From the results it was noted that the methanolic
extract of root bark MIL shown significant effect
on o-amylase activity. From the calibration
graph, it shows that as the concentration of
extract increases the activity of o-amylase

enzyme decreased. From this we are reporting
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that the methanolic extract of root bark MIL bark was evaluated by in vitro method (a-

. C o .. S myl inhibition ivi nd i hibi
havinganti-diabetic activity, which is also dose amylase bition activity) and it exhibited

significant activity when comparing with
dependent. This was also supported b . .
P pp y standard. So, it can be used to treat diabetes.
percentage inhibition values along with ICsg However, we want to continue further
. investigation for isolation of chemical
value.The result showed that the Methanolic vestig
constituents and other biological activities of the
extract of root bark of MIL has excellent Anti- extract

diabetic activity. ABBREVIATIONS

CONCLUSION: MIL -Mangifera indica Linn

The methanolic  extract of  Mangifera ICso- Minimum inhibition concentration
indicaLinnroot barkhaving different types of
phytochemicals. The Anti-diabetic activity of L.R- Infrared spectroscopy

methanolic extract of Mangifera indicaLinnroot

TABLES

Table-1 Results of phytochemical screening of Methanolic extract of root bark.

Phytoconstituents Methanolic extract

Steroids ++

Flavonoids + ++
Glycosides + -

Phenols +++
Saponins +
Alkaloids +

Amino acids +
Carbohydrates +
Proteins -
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Table- 2- IR Bands of Methanolic extract of of root bark MIL

S.No Functional group IR- Range IR-band
01. Amine (N-H) 3300-3500 3393.73
02. Alcohol(O-H) 3600-3640 3634.60
03. Alkane (C-H) 2850-2970 2888.96
04. Aromatic (C=C) 1600-1680 1645.69
05. Aromatic ring 1450-1600 1495.50
06. Amines(C-N) 1020-1360 1196.09
07. Aldehyde or ketone ( -co-) 1550-1850 1758.06

Table-3: Computed values absorbencies of Methanolic extract of root bark of MIL.

S.No | Concentration Absorbance Average
of extract(in pg) | Day1 | Day2 | Day3 Absorbance
01 100 0.659 0.575 | 0.601 0.611
02 200 0.582 0.484 | 0.526 0.530
03 300 0.491 0.301 | 0.401 0.397
04 400 0.301 0.277 | 0.299 0.292
05 500 0.158 0.117 | 0.132 0.135

Table-4: Computed values % inhibition of o —amylase by the Methanolic extract of root bark of
MIL.

S. No Average % inhibition | ICs) VALUE
Absorbance
01 0.611 61.1%
02 0.530 53.0% 210
03 0.397 39.7%
04 0.292 29.2%
05 0.135 13.5%
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FIGURES

Calibration graph for Absorbanceies of root bark

extract
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Fig-1 -Calibration graph for absorbance of Methanolic extract of root bark of MIL

Calibration graph for % inhibition of root bark
extract
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Fig-2 -Calibration graph for % inhibition of Methanolic extract of root bark of MIL.

UNITS AND SYMBOLS

ml — millilitre
pl — microliter
pUg —microgram
mg —milligram
% - percent

oC - degree Celsius

© 2020, IJSREM | www.ijsrem.com Page 6



http://www.ijsrem.com/

IJSRE

e-Jou

27 N3y
e
1

rnal

p)

International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 04 Issue: 12 | Dec -2020 ISSN: 2582-3930
REFFERENCES:
1. A. Sudha Madhuri and Rajalakshmi Mohanvelu., "The anti-diabetic effect of MI leaves extract alone

and in combination with an oral hypoglycaemic drug", Biomedical & Pharmacology JournalVol-
10(2), pg. no- 1029-1035 (2017)

Aderibigbe AO, Emudianughe TS, Lawal BA., "Antihyperglycaemic effect of Mangifera indica in
rat", Phytother Res, 1999,vol-13, pg. no-504—7.

Aderibigbe AO, Emudianughe TS, Lawal BA.,"Evaluation of the antidiabetic action of Mangifera
indica in mice", Phytother Res, 2001,vol-15, pg. no-456-8.

Amrita B, Liakot A, Masfida A, Begum R., "Studies on the antidiabetic effects of Mangifera
indicastem-barks and leaves on nondiabetic, type 1 and type 2 diabetic model rats", Bangladesh J
Pharmacol,2009,vol-4,pg. no-110-4.

Amgad A. Awad El-Gied, Martin R. P. Joseph, Ismail M. Mahmoud, Abdelkareem M.
Abdelkareem, Ahmad M. Al Hakami, Mohamed E. Hamid., "Antimicrobial Activities of Seed
Extracts of Mango",Advances in Microbiology, vol-2(04), pg. no-571-576. - January 2012

Andreas S, Wieland U, Reinhold C., "Characterization of polyphenols in mango puree concentrate
by HPLC with diode array and mass spectrometric detection", Int J Food Sci Nutr, 2000; vol-1,pg.
no-161-6.

Aunyachulee Ganogpichayagrai, Chanida Palanuvej,and Nijsiri Ruangrungsi., " Antidiabetic
activities against yeast a-glucosidase and rat intestinal a-glucosidase were determined using 1 mM of
p-nitro phenyl-a-D-glucopyranoside as substrate”, J Adv Pharm Technol Res, 2017 Jan-Mar; vol-
8(1), pg. no- 19-24.

Chen JP, Tai CY, Chen BH.,"Improved liquid chromatographic method for determination of
carotenoids in Taiwanese mango (Mangifera Indica L.)", J Chromatogr A, 2004; vol-1054, pg. no-

261-8.

© 2020, IJSREM | www.ijsrem.com Page 7



http://www.ijsrem.com/
https://www.researchgate.net/journal/2165-3402_Advances_in_Microbiology
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ganogpichayagrai%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28217550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palanuvej%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28217550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruangrungsi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28217550
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5288965/

IISRE
p)

27 N3y
e
1

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 04 Issue: 12 | Dec -2020 ISSN: 2582-3930

0.

16.

17.

18.

19.

Desai PD, Ganguly AK, Govindachari TR, Joshi BS, Kamat VN, Manmade AH, et al., "Chemical

investigation of some Indian plants: Part II", Indian J Chem,1966 vol-4,pg. no-457-549.

. Diplock A T, Charleux JL, Crozier-Willi G, Kok FJ, Rice-Evans C, Roberfroid M, et al., "Functional

food science and defense against reactive oxidative species", Br J Nut, 1998,vol-80,pg. no-877-112.

. DK Patel, SK Prasad, R Kumar, and S Hemalatha., “studied antidiabeticactivities on various plants",

Journal of Drug Research, 2016 vol- 5(2) pg. no-41-58

. Gabino G, Deyarina G, Cheyla R, Nunez-Selles AJ, Rene D. "Scavenger effect of a mango

(Mangifera indica L.) food supplement's active ingredient on free radicals produced by human
polymorph nuclear cells and hypoxanthine—xanthine oxidase chemiluminescence systems", Food

Chem,vol2008,107:1008—-14.

. Ganogpichayagrai A, Palanuvej C, Ruangrungsi N., "evaluate antidiabetic and anticancer activities of

the ethanolic leaf extract of Mangifera indica", 2017 Jan-Mar, vol-8(1),pg. no-19-24 .

. Gehad T. El-Sherbinil and Samir M. Osman., "' Anthelmintic activity of unripe Mangifera indica L",

International Journal ofCurrent Microbiology and Applied Science, (2013) vol-2(5), pg. no-401-409.

.Gondi M, Prasada Rao UJ.," Mangifera indica L.) peel inhibits a-amylase and a-glucosidase

activities",Journal of Food Science and Technology, 2015 Dec,vol-52(12),pg. no-7883-93.

Hannan A, Asghar S, Naeem T, Ikram Ullah M, Ahmed I, Aneela S, Hussain S.," The inhibitory
effects of mango leaves against S. typhi",Pakistian Journal of Pharmaceutical and Science,2013
Jul,vol-26(4), pg. no-715-9.

Khan MA, Khan MN., "Alkyl gallates of flowers of Mangifera Indica", Fitoterapia, 1989; vol-pg.
no-60:284.

Khan MN, Nizami SS, Khan MA, Ahmed Z., "New saponins from Mangifera Indica", J Nat
Prod,1993;vol-56: pg. no-767-770.

Knodler M, Berardini N, Kammerer DR, Carle R, Schieber A., "Characterization of major and minor

alk(en)ylresorcinols from mango (Mangifera Indica L.) peels by high-performance liquid

©2

020, IJSREM | www.ijsrem.com Page 8



http://www.ijsrem.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hemalatha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ganogpichayagrai%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28217550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palanuvej%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28217550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruangrungsi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28217550
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gondi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26604360
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasada%20Rao%20UJ%5BAuthor%5D&cauthor=true&cauthor_uid=26604360
https://www.ncbi.nlm.nih.gov/pubmed/26604360
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hannan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asghar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naeem%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ikram%20Ullah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aneela%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hussain%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23811447
https://www.ncbi.nlm.nih.gov/pubmed/23811447

IISRE
p)

27 N3y
e
1

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 04 Issue: 12 | Dec -2020 ISSN: 2582-3930

21.

22.

23.

24.

25.

26.

chromatography/atmospheric pressure chemical ionization mass spectrometry", Rapid Commun Mass

Spectrum, 2007; vol-21,pg. no-945-51.

.M. R. Islam, M. A. Mannanl, M. H. B. Kabir, A. Islam and K. J. Olival.,"the analgesic, anti-

inflammatory, antibacterial and antifungalproperties of ethanol leave extract of Mangifera indica"
Journal of Bangladesh Agriculture, vol-8(2),pg. no- 239-244, 2010

Martinez G, Delgado R, Perez G, Garrido G, Nunez Selles AJ, Leon OS., "Evaluation of the in-
vitroantioxidant activity of Mangifera indica L", Extract (Vimang) Phytother Res, 2000,vol-14,pg.
no-424-7.

Maxwell SR. Antioxidant therapy: “Does it have a role in the treatment of human disease?", Expert
Opin Investig Drug, 1997,vol-6,pg. no-211-36

Meran Keshawa Ediriweera, Kamani Hemamala Tennekoon, and Sameera Ranganath Samarakoon.,”
mango trees such as leaves, bark, fruit peel and flesh, roots, and flowers as anticancer, anti-
inflammatory, antidiabetic, ", Evidence-based Complementary and Alternative Medicine - November
2017, vol- 10, pg. no-1155

Muruganandan S, Gupta S, Kataria M, Lal J, Gupta PK., "Mangiferin protects the streptozotocin-
induced oxidative damage to cardiac and renal tissues in rats", Toxicology, 2002,vo0l-176,pg. no-165—
73.

Muruganandan S, Srinivasan K, Gupta S, Gupta PK, Lal J., "Effect of mangiferin on
hyperglycaemia and atherogenicity in streptozotocin diabetic rats", J Ethnopharmacol. 2005,vol-
97,pg. n0-497-501.

Nunez Selles AJ, Vélez Castro HT, Agiiero-Agiiero J, GonzalezGonzalez J, Naddeo F, De Simone
F, et al, "Isolation and quantitative analysis of phenolic antioxidants, free sugars, and polyols from
Mango (Mangifera Indica L.) stem bark aqueous decoction used in cuba as a nutritional supplement",

J Agric Food Chem, 2002; vol-50,pg. no- 762-6.

©2

020, IJSREM | www.ijsrem.com Page 9



http://www.ijsrem.com/

IISRE
p)

27 N3y
e
1

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 04 Issue: 12 | Dec -2020 ISSN: 2582-3930

27. Ojewole JA., "Anti-inflammatory, analgesic and hypoglycaemic effects of Mangifera indica

29.

30.

31.

32.

33.

34.

Linn.(Anacardiaceae) stem-bark aqueous extract methods", Exp Clin Pharmacol, 2005 vol-27, pg.

no-547-54.

. Ornelas-Paz Jde J, Yahia EM, Gardea-Bejar A.,"ldentification 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-
(APcl(+))-MS]", J Agric Food Chem, 2007,vol-55,pg. no-6628-35.

P.A. Mary Helen, M.R. Aswathy, K.G. Deepthi, R. Rathi Mol, J. Jaison Joseph and S. Jaya Sree.,
"antimicrobial activity of different extract of Mangifera indica",International Journal of Current
Microbiology and Applied Sciences, vol- 7(2), pg. no-2759-2766 - February 2018

Pardo Andreu G, Delgado R, Velho J, Inada NM, Curti C, Vercesi AE., "Mangifera Indica L.extract
(Vimang) inhibits Fe2+- citrate-induced lipoperoxidation in isolated rat liver mitochondria",
Pharmacol Res, 2005,vol-51,pg. no-427-35.

Pardo-Andreu GL, Sanchez-Baldoquin C, Avila-Gonzdlez R, Yamamoto ET, Revilla A, Uyemura
SA, et al.,"Interaction of Vimang (Mangifera indica L.extract) with Fe(Ill) improves its antioxidant
and cytoprotecting activity", Pharmacol Res, 2006,vol-54,pg. no-389-95.

Perpétuo GF, Salgado JM.,"Effect of mango (Mangifera indica, L.) ingestion on blood glucose
levels of normal and diabetic rats", J Plant Foods Hum Nutr, 2003, vol-58,pg.no-1-12.

Pott I, Marx M, Neidhart S, Miihlbauer W, Carle R., "Quantitative determination of beta-carotene
stereoisomers in fresh, dried, and solardried mangoes (Mangifera Indica L.)", J Agric Food
Chem,2003; vol-51, pg. no-4527- 31.

Rocha Ribeiro SM, Queiroz JH, Lopes Ribeiro ME, Campos FM, Pinheiro Santana HM.,
"Antioxidant in mango (Mangifera indica L.) pulp", Plant Foods Hum Nutr, 2007,vol-62,pg. no-13—

7.

©2

020, IJSREM | www.ijsrem.com Page 10



http://www.ijsrem.com/
https://www.researchgate.net/journal/2319-7692_International_Journal_of_Current_Microbiology_and_Applied_Sciences
https://www.researchgate.net/journal/2319-7692_International_Journal_of_Current_Microbiology_and_Applied_Sciences

IISRE
p)

27 N3y
e
1

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 04 Issue: 12 | Dec -2020 ISSN: 2582-3930

35. Rolo AP, Palmeira CM., "Diabetes and mitochondrial function: Role of hyperglycaemia and

37.

38.

39.

40.

41.

42.

43.

44,

oxidative stress", Toxicol Appl Pharmacol, 2006,vol-212, pg.no-167-78.

. Sanchez GM, Re L, Giuliani A, Nuifez-Selles AJ, Davison GP, LeonFernandez OS., "Protective

effects of Mangifera indica L.extract, mangiferin and selected antioxidants against TPA-induced
biomolecules oxidation and peritoneal macrophage activation in mice", Pharmacol Res, 2000,vol-42,
pg. no-565-73.

Scartezzini P, Speroni E.," Review on some plants of Indian traditional medicine with antioxidant
activity”, J Ethnopharmacol, 2000; vol-71, pg. no-23-43.

Seifried HE, Anderson DE, Fisher EI, Milner JA., "A review of the interaction among dietary
antioxidants and reactive oxygen species”, J Nutr Biochem, 2007, vol-18, pg.no-567-79.

Shah Shah K A, Patel M B, Patel, R J, Parmar P K.”, antidiabetic activity of leaves of Mangifera
indica, Pharmacogonosy reference,2010, vol-4, pg.no-42-8.

Shankarnarayanan D, Gopalakrishman C, Kameswaran L, Arumugum S., "The effect of mangostin,
mangostin-3, 6-di-O-glucoside and Mangiferin in carbon tetrachloride liver injury",
Mediscope,1979;vol-22:pg no-65.

Sharma SR, Dwivedi SK, Swarup D., "Hypoglycaemic potential of Mangifera indica leaves in rats",
Int J Pharmaco, 1997,vol-35, pg. no-130.

Shibahara A, Yamamoto K, Shinkai K, Nakayama T, Kajimoto G., "Cis9, cis-15-octadecadienoic
acid: a novel fatty acid found in higher plants", Biochimi Biophy Acta, 1993;vol-1170:pg no-245-52.

Subbarayan C, Cama HR., “Isolation& characterization of a carotenoid protein complex
fromMangifera indica(mango)", Ind Journal of Novel Research in Pharmacy and Technology,
(JONRPT) vol-83

Subha R, Pandey MM, Singh AK., "A new, convenient method for determination of mangiferin: An
anti-diabetic compound, in Mangifera Indica L”, J Planar Chromatogr, 2007,vol- 20,pg. no-317—

320.

©2

020, IJSREM | www.ijsrem.com Page 11



http://www.ijsrem.com/

Ggégl \35
IJSREM . . g . . .
%nﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 04 Issue: 12 | Dec -2020 ISSN: 2582-3930

45. Subhasis Samanta, Ranabir Chanda, Subarna Ganguli, Alugubelli Gopi Reddy, Janmajoy Banerjee.,
“Mango possesses anti-diabetic, anti-oxidant, anti-viral, anti-inflammatory properties", MOJ
Bioequivalence & Bioavailability, 2019, vol-6(2), pg. no-23-26.

46. Zheng MS, Lu ZY.," Antiviral effect of mangiferin and isomangiferin on herpes simplex virus",
Chin Med J, 1990,vol-103,pg. no-160-5.

47. Zhu XM, Song JX, Huang ZZ, Whu YM, Yu MIJ., "Antiviral activity of mangiferin against herpes

simplex virus type 2 in vitro",Zhongg Yao Li XueBao,1993,vol-14,pg. no-452-4.

© 2020, IJSREM | www.ijsrem.com Page 12



http://www.ijsrem.com/

