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ABSTRACT

Tamarind (Tamarindus indica L.) belongs to the family of Fabaceae (Leguminosae), subfamily Caesalpinioideae, is a very important food within the
tropics. Medicinal plants are the rear bone of traditional medicine (TM). TM is vital in tropical countries: Contrary to pharmaceuticals, pharmacological,
and pharmacotherapy. T indica is employed as TM in India, Africa, Pakistan, Bangladesh, Nigeria, and most of the tropical countries. It is used
traditionally in abdominal pain, diarrhea and dysentery, helminths infections, wound healing, malaria and fever, constipation, inflammation, cell
cytotoxicity, gonorrhea, and eye diseases. It is numerous chemical values and is rich in phytochemicals, and hence, the plant is reported to possess
antidiabetic activity, antimicrobial activity, antivenomic activity, antioxidant activity, antimalarial activity, hepatoprotective activity, antiasthmatic
activity, laxative activity, and antihyperlipidemic activity. Thus, the aim of the present review demonstrates the plant contains in leaves, seeds,
roots, pulp, fruits, and flowers an excellent sort of bioactive substances that have beneficial effects on human health and therefore the possibility of
application in various tropical, pharmaceutical, and industrial sectors.
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INTRODUCTION to create strong and efficient muscles. T. indica is additionally high in
starch, which provides vitality, and is rich in minerals, such as calcium,
phosphorus, potassium, calcium, and magnesium. T. indica can likewise
give littler measures of iron and nutrient A. The whole plant of T. indica
Linn. is employed widely for extensively for contemporary reason;
subsequently, it is exceptionally gainful to the human beings [14].

Tamarindus indica L. of the Fabaceae, subfamily Caesalpinioideae, is a
crucial food within the tropics. Medicinal plants are the rear bone of
traditional medicine (TM). TM is vital in tropical countries: Contrary
to pharmaceuticals, pharmacological, and pharmacotherapy [1]. It is
often freely and readily available multipurpose tree of which just about
every part finds a minimum of some use either medicinal or nutritional.
For instance, in Burkina Faso, up to 90% of the population relies to use
traditional remedies [2]. Tamarind is indigenous to tropical Africa, but
it is been introduced and naturalized worldwide in over 50 countries.
Plants are the essential elements of TM and selected as a therapy in
greater amounts. T. indica is employed as a standard medicine in Asian
countries India, Thailand, Pakistan, Bangladesh, Sri Lanka, and most of
the tropical countries. In America, Mexico and Costa Rica are the most

The pulp contains organic acids, such as hydroxy acid, ethanolic
acid, malic acid, and carboxylic acid; amino acids; carbohydrate (25-
30%) [15]; pectin; protein; fat; some pyrazines (trans-2-hexenal); and
a few thiazoles (2-ethylthiazole, 2-methylthiazole) as fragrant [16];
and therefore, the seed polysaccharides are found with a main chain
consisting of (-1,4-connected glucose molecules alongside xylose

important producers. Africa on the entire does not produce tamarind Table 1: Amino acid content of T. indica fruit pulp and seeds

on a billboard scale, though it is widely employed by the local people.

Minor producing countries in Africa are Senegal, Gambia, Kenya, S. No. Amino acid Fruit pulp Seeds

Tanzania, and Zambia [3]. mg/g dw g/100 g dw
1. Crude protein 116.00 17.30

T indica (Fig. 1) is of moderate to enormous in size, evergreen tree, (total protein)

up to 24 m in stature and 7 m in size that has light yellow and pink 2 Aspartic acid ASP 12.00 1.80
flowers [4]. The continued morphologic and subatomic examinations 3 Glutamic acid GLU 16.70 2.82
and proceeded with the study will explain the accurate situating of 4. Serine SER 6.88 0.95
Tamarindus in connection to its putatively related genera [5-7]. It is an 5. Glycine GLY 5.15 1.67
enormous evergreen tree with an outstandingly wonderful spreading 6 Histidine HIS 3.37 0.55
crown and is developed during nearly the whole nation, apart from ; Arginine ARG 8.74 1.66

within the Himalayas and Western dry regions [8]. 9' X{:ﬁﬁgne X]EE 2(2)(5) 825

Practically, all parts of the tree discover some utilization or the 10. Prolin.e PRO 7:61 0.85

o . . . . 11. Tyrosine TYR 4.34 0.95
opposite in nourishment, concoction, pharmaceutical, and textile 12. Valine VAL 6.97 0.71
enterprises, and as grain, timber, and fuel [9,10]. Commercial ranches 13. Methionine MET 2.48 0.14
are accounted for in Central American nations and in North Brazil [11]. 14. Isoleucine ILE 5.20 0.67
Large fragments of human population and animals within the creating 15. Leucine LEU 8.89 1.09
nations experience the ill effects of protein unhealthiness. T indica is 16. Phenylalanine PHE 4.78 0.71
wealthy in supplements and assumes a big role in human nourishment, 17. Lysine LYS 8.22 1.05
basically within the developing nations [12,13]. T indica contains 18. Cysteine CYS 1.35 0.35
significant levels of rough protein. T indica likewise contains a big 19. Tryptophan TRP 1.04 0.18

level of protein with numerous fundamental amino acids, which help T indica: Tamarindus indica
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Fig. 1: (a) Fruits, (b) leaves, (c) flowers, (d) stem bark of Tamarindus indica

Table 2: Mineral content of tamarind fruit pulp

S. No. Minerals A B C D E F

1. Aluminum - - - 1.84 - -

2. Iron 8.49 6.80 14.00 3.17 2.80 1.69
3. Sodium 76.66 11.10 - 6.21 28.00 13.95
4. potassium 62.00 1226.90 - 0.65 628.00 790.11
5. Magnesium 72.03 128.20 - 0.12 92.00 53.28
6. Calcium 465.75 17.10 240.00 0.19 74.00 106.88
7. Cobalt - - - 0.01 - 0.05
8. Cupper 21.83 - - 0.91 0.09 0.29

9. Barium - - - 0.20 - -

10. Manganese - - - 21.50 - 0.06
11. Molybdenum - - - 0.01 - -

12. Chromium - - - 0.29 - -

13. Nickel 0.52 - - 0.13 - 0.08
14. Phosphorus 91.00 108.10 0.12 113.00 99.49
15. Zinc 1.06 - 2.30 1.32 0.10 0.09
16. Lead - - - 0.01 - -

17. Titanium - - - 0.02 - -

18. Strontium 1.06 - 2.30 1.32 0.10 0.09

Units are mg/100 g dw; -: Not mentioned in the original paper. Source: A: Ishola (1990); B: Saka and Msonthi (1994); C: Nordeide (1996); D: Glew (2005);

E: USDA (2007, cited in Almeida, 2009); F: Almeida (2009)

Table 3: Mineral content of tamarind seeds

S. No. Minerals A B C D E F

1. Calcium 786.86 172.00 - 185.00 142.00 36.60
2. Copper 18.97 0.47 0.73 1.16 0.26 2.10
3. Iron ND 6.30 13.70 2.67 9.09 45.50
4. Potassium 610.00 1430.00 - - - 1308.00
5. Magnesium 118.00 214.00 28.20 196.00 201.00 104.00
6. Manganese - 0.68 0.70 ND 0.70 12.10
7. Molybdenum - - - 1.39 - -

8. Sodium 19.17 21.30 - ND - 8.90
9. Nickel ND - - - - -

10. Phosphorous 165.00 312.00 - 228.00 220.00 -

11. Zinc 3.00 7.100 1.22 2.63 3.12 7.00

Units are mg/100 g dw; ND: not detected; -: Not mentioned in the original paper. Source: A: Ishola (1990); B: Siddhuraju (1995); C: Smith (1996); D: Glew (1997);

E: Lockett (2000); F: Ajayi (2006)

(alpha-1,6) and galactose [17,18]; total protein; lipids with fatty oils;
and a few keto acids [19]. Within the leaves of the plant, two triterpenes,
lupanone and lupeol, were found [20].

The aerial parts of this plant have exhibited the appearance of tartaric
acid, ethanolic acid, and succinic acid, gum, pectin, sugar, tannins,
alkaloid, flavonoids, sesquiterpenes, and glycosides [21,22]. T indica
pericarp and seeds contain phenolic antioxidants to stop cancer. The
leaf oil contains 13 components among which limonene and benzyl
benzoate were most predominant [23]. Phytochemical screening of

the basis bark of T indica demonstrated the presence of n-hexacosane,
eicosanoicacid, octacosanylferulate, 21-oxobehenicacid, and (+)-pinitol.
The appearance of the bioactive compound (+)-pinitol during this
plant is being accounted for the primary time [24]. The unpredictable
constituents of the fruit pulp were furan derivatives (44.4%) and acid
(33.3%) of the entire volatiles [25]. The many unsaturated fats of seeds
were hexadecanoic acid, monounsaturated fatty acid, linoleic acid, and
eicosanoic acid. The unsaponifiable issue from the seed oil of T indica
indicated the presence of B-amyrin, compesterol, (-sitosterol, and
7-hydrocarbons [26].
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Table 4: Medicinal and pharmacologic properties

S. No. Disorder category Medicinal use Plant part Activity References
1. Infestations/infections Microbial infections Leaf, flower Antibacterial activity [35-37]
2. Cold Fruit pulp [38]
3. Fever Fruit [39]
4. Laxative Fruit, bark Constipation [38,40]
5. Circulatory system Chest complaints Heart diseases Fruits Atherosclerotic activity ~ [38]
6. Hypotension Leaf [41]
7. Jaundice Bark and leaf [42]
8. Antidiabetic Seeds Immunomodulatory [43]
9. Pain Dysuria Bark [44]
10. Pain Bark and leaf Immunostimulant [45]
11. Scurvy Fruit pulp [46]
12. Injuries Wound healing Bark/leaves [47,48]
13. Malaria Fruits, leaves, and bark [49-51]
14. Eye Eye drops Seed Corneal wound healing [52]
15. Analgesic and anti-inflammatory Bark, leaves, and seeds Pain [53,54]
16. Gastrointestinal Peptic ulcer Seeds Protective effect [55]
17. Mental Sleep Fruit pulp [38]
18. Respiratory system Respiratory Leaf [46]
19. Nervous system Epilepsy Root [56]
20. Chew sticks Wood [57]
21. Digestive system Abdominal pain Bark Protective activity [38]
22. Microbial infections Cancer Seed Antioxidant property [58]
23. Hyperlipidemia Fruit pulp Antioxidant property [59]
24. Endocrine system Diabetes Seed Antidiabetic [60]
25. Asthma Leaves Antiasthmatic [61]
26. Helminth infections (parasitic worms) Fruit/leaf/bark seed Anthelmintic [48,62,63]
27. Microbial infections Fruit [64]
28. Sleeping sickness Leaf, fruit [65]
29. Mumps Leaf [38]
30. Blackleg Root/stem bark [66]
31. Sensory system Earache Leaf [67]
32. Vertigo Fruit pulp [37]
33. Fortifiant Bark and leaf [45]
34. Dysentery Green stem bark [46]
35. Snakebite Seed Antivenom [68]
36. Cellular system Cytotoxicity Fruit, seed coat Immunomodulatory [69-71]
37. Genitourinary system Aphrodisiac Flower/twigs and bark [72,73]
38. Infertility All aerial parts [74]
39. Vomiting Fruit [75]
40. Hepatitis A Leaf [76]
41. Skin Skin Bark and leaf [77]
AMINO ACID PROFILE MINERAL COMPOSITION TAMARIND SEEDS

The fruit pulp is comparatively poor in protein though the fruit is rich
in several amino acids [27]. Glew et al. reported the aminoalkanoic acid
composition of tamarind fruit pulp [28] consistent with Ishola et al.
(1990), tamarind seeds are an honest source of protein. Aminoalkanoic
acid profiles of tamarind reveal that the proteins contain fairly balanced
essential aminoalkanoic acid levels [29]. In terms of protein content
and WHO standards, tamarind seeds score well for three of the eight
essential amino acids. Tamarind seeds could, therefore, be used as a less
costly source of protein to assist alleviates protein malnutrition found
so widespread in many developing countries (Table 1).

MINERAL COMPOSITION

The fruit pulp may be a rich source of several macro- and microelements
(Table 2), including relatively high amounts of copper, manganese,
and zinc. Fruit pulp is additionally an honest source of calcium and
phosphorus [3], but is, unfortunately, extraordinarily low in iron [29].
Almeida indicated that tamarind may be a rich source of all minerals
available, especially magnesium, copper, and potassium, additionally to
being an honest source of calcium, phosphorous, iron, and selenium. The
consumption of 100 g tamarind fruit pulp by an adult will cover 10.69%
of the recommended daily intake of calcium, 20.49% of magnesium,
14.21% of phosphorous, 12.07% of iron, 2.61% of manganese, 1.29%
of zinc, 32.22% of copper, and 9.21% of selenium, respectively [30].

Mineral composition tamarind seeds appear to be a good source of
different mineral elements [31-34], such as calcium, phosphorus,
magnesium, and potassium (Table 3). Calcium content of tamarind seeds
is quite high compared to that of some of the cultivated pulse crops of
all the minerals studied. K is that the element in highest concentration,
with the values for the trace mineral copper also relatively high is
shown in Table 3. The high concentration of potassium is nutritionally
significant considering the fact that potassium plays a principal role in
neuromuscular function.

MEDICINAL AND PHARMACOLOGIC PROPERTIES

One of the most known health benefits of tamarind is its use as medicine
since the ancient times. T indica is used as traditional medicine in India,
Africa, Pakistan, Bangladesh, Nigeria, and most of the tropical countries.

CONCLUSION

T indica L. is an important source of food in tropical regions, but
currently waste products such as seed, bark, and peel are little used.
The plant contains in leaves, seeds, roots, pulp, fruits, and flowers a
great variety of bioactive substances that have beneficial effects on
human health and the possibility of application in various industrial
sectors. Tamarind showed that there is great variation in amino acids,
mineral, and elemental composition in fruit and seed. Tamarind leaves
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are reported for antioxidant and antimicrobial activity, but it has not
been possible to establish a relationship with the chemical composition
due to scanty information availed. Many parts of the tamarind are
utilized in TMs to treat diseases additionally as symptoms. Considering
the overall benefits of the plant, it can be advocated as a safe, highly
important, medicinal plant for humankind.

AUTHORS’ CONTRIBUTIONS

All the authors contributed equally.

CONFLICTS OF INTEREST

The authors declared no conflicts of interest.

FUNDING
Nil.

REFERENCES

1. Caluwe ED, Damme PV, Halamova K. A review of traditional uses,
phytochemistry and pharmacology. Afrika Focus 2010;23:53-83.

2. Havinga RM, Hartl A, Putscher J, Prehsler S, Buchmann C, Vogl CR.
Tamarindus indica L. (Fabaceae): Patternsofusein tradiditional African
medicine. J Etahnopharmacol 2010;127:573-88.

3. El-Siddig K, Gunasena HP, Prasa BA, Pushpakumara DK, Ramana KV,
Vijayan P, Williams JT. Tamarind Zamarindus indica L. Fruits for the
Future 1. Southampton, UK: Southampton Centre for Underutilized
Crops; 2006. p. 188.

4. Bhadoriya SS, Ganeshpurkar A, Narwaria J, Rai G, Jain AP. Tamarindus
indica: Extent of explored potential. Pharmacogn Rev 2011;5:73-81.

5. Leonard J. Genera des cynometereacet des ambherstieafricaines
leguminosae-caesalpinioideac. Memoire Acad Royale Belgique
1957;30:1-314.

6. Van Wyk BE. A review of commercially important African medicinal
plants. J Ethnopharmacol 2015;176:118-34.

7. Nagarajan A, Nicodemus AK, Mandal R, Verma K, Gireesan K,
Anmahadevan NP. Phenology and controlled pollination studies in
Tamarind. Silvae Genet 1998;47:5-6.

8. Lewis GB, Schrire B, Mackinder B, Lock M. Legumes of the World.
Kew: Royal Botanic Gardens; 2005.

9. Rao YS, Mathew MK, Potty SN. Tamarindus indica. Indian J Arecanut
Spices Med Plants 1999;1:127-45.

10. Nayak AK, Pal D, Santra K. Screening of polysaccharides from
tamarind, fenugreek and jackfruit seeds as pharmaceutical excipients.
Int J Biol Macromol 2015;79:756-60.

11. George CK, Rao YS. Export of Tamarind from India, Proceedings of
National Symposium on Tamarindus indica L. Tirupathi, India: Forest
Dept. of A.P., India; 1997.

12. Sharma S, Bhardwaj R. ‘Tamarind A Suitable Fruit Crop for Dry Arid
Regions, Proceedings of National Symposium on 7amarindus indica L;
1997. Tirupathi, India: Forest Dept. of A.P., India: 1997.

13. Yafiez E, Zacarias I, Aguayo M, Vasquez M, Guzman E. Nutritive
value evaluated on rats of new cultivars of common beans (Phaseolus
vulgaris) released in Chile. Plant Foods Hum Nutr 1995;47:301-7.

14. Julia MF. Tamarind (Zamarindus indica L.) its food, medicinal AND
Industrial Uses. Meeting: Florida State Horticultural Society; 1958.
p. 288.

15. Bhatta R, Krishnamoorthy U, Mohammed F. Effects of tamarind
(Tamarindus indica) seed husk tannis on in vitro rumen fermentation.
Anim Feed SciT echnol 2001;90:143-52.

16. Andriamanantena RW, Artaud J, Gaydou EM, Iatrides MC,
Chevalier JL. Fatty acid and sterol compositions of Malagasy tamarind
kernel oils. J Am Oil Chem Soc 1983;7:1318-21.

17. Yasir M, Das S, Kharya MD. The phytochemical and pharmacological
profile of Persea americana Mill. Pharmacogn Rev 2010;4:77-84.

18. Aengwanich W, Maitree S, Chaleerin P, Thangklang P, Kapan S,
Srikhun T. Antimicrobial effect of polyphenolic compound extracted
from tamarind seed coat on productive performance of broilers. Int J
Appl Res Vet Med 2009;7:112-5.

19. Samina KK, Shaikh W, Shahzadi S, Kazi TG, Usmanghani K, Kabir A.
Chemical constituents of Tamarindus indica. Pak ] Bot 2008;40:2553-9.

20. Imam S, Azhar I, Hasan MM, Ali MS, Ahmed SW. Two triterpenes
lupanone and lupeol isolated and identified from Tamarindus indica
linn. Pak J Pharm Sci 2007;20:125-7.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Asian ] Pharm Clin Res, Vol 13, Issue 3, 2020, 28-32

Warda W, Fathia M, Amel O. Antibacterial activity of Tamarindus
indica fruit and Piper nigrum seed. Res J Microbiol 2007;2:824-30.
Aida P, Rosa V, Blamea F, Thomas A, Salvador C. Paraguyan plants
used in traditional medicine. J Ethnopharmacol 2001;16:93-8.

Pino JA, Escalora JC, Licea P. Leaf oil of Tumarindus indica L. J Essent
Oil Res 2002;14:187-8.

Jain R, Jain S, Sharma A, Hideyuki I, Hatano T. Isolation of (+)-pinitol
and other constituents from the root bark of Tamarindus indica Linn.
J Nat Med 2007;6:355-6.

Wong KL, Tan CP, Chow CH, Chee SG. Volatile constituents of the
fruit of Tamarindus indica L. J Essent Oil Res 1998;10:219-21.
Hamidreza H, Heidari Z, Shahraki M, Moudi B. A stereological
study of effects of aqueous extract of Tamarindus indica seeds on
pancreatic islets in streptozotocin-induced diabetic rats. Pak J Pharm
Sci 2010;23:427-34.

Anu, Merina PD, Ankita B. Extraction of tamarind pulp and its
antibacterial activity. Asian J Plant Sci Res 2014;4:47-9.

Glew RS, Jagt DJ, Chuang LT, Huang YS, Millson M, Glew RH.
Nutrient content of four edible wild plants from West Africa. Plant
Foods Hum Nutr 2005;60:187-93.

Ishola MM, Agbaji EB, Agbaji AS. A chemical study of Tamarindus
indica (Tsamiya) fruits grown in Nigeria. J Sci Food Agric 1990;51:141-3.
Almeida MM, De Sousa PH, Fonseca ML, Magalhaes CE, Lopes M, de
Lemos TL. Evaluation of macro and micro-mineral content in tropical
fruits cultivated in the northeast of Brazil. Cién Technol Alimentos
2009;29:581-6.

Ajayi IA, Oderinde RA, Kajogbola DO, Uponi JI. Oil content and fatty
acid composition of some underutilized legumes from Nigeria. Food
Chem 2006;99:115-20.

Glew RH, Jagt DJ, Lockett C, Grivetti LE, Smith GC,
Pastuszyn A, Millson M. Amino acid, fatty acid, and mineral
composition of 24 Indigenous plants of burkina faso. J Food Composit
Anal 1997;10:205-17.

Balaji M, Chandrasekaran D, Ravi R, Purushothaman MR, Pandiyan V.
Chemical composition of decorticated tamarind seed meal. Indian J
Poult Sci 2013;48:33-6.

Siddhuraju P. Antioxidant activity of polyphenolic compounds
extracted from defatted raw and dry heated 7. indica seed coat. LWT
2007;40:982-90.

Muthu SE, Nandakumar S, Rao UA. The effect of methanolic extract
of Tamarindus indica Linn. on the growth of clinical isolates of
Burkholderia pseudomallei. Indian J Med Res 2005;122:525-8.
Al-Fatimi M, Wurster M, Schroder G, Lindequist U. Antioxidant,
antimicrobial and cytotoxic activities of selected medicinal plants from
Yemen. J Ethnopharmacol 2007;111:657-66.

Fandohan AB. Structure des Populations et Importance Socio-culturelle
du Tamarinier (Tamarindus indica L.) Dans la Commune de Karimama
(Bénin). Facultédes Sciences Agronomiques. Universitéd’ Abomey-
Calavi (UAC). Bénin.: Abomey-Calavi, Bénin; 2007. p. 60.

Norscia I, Borgognini-Tarli SM. Ethnobotanical reputation of plant
species from two forests of Madagascar: Apreliminary investigation.
South Afr J Bot 2006;72:656-60.

Irvine FR. Woody Plants of Ghana. London: Oxford University Press;
1961.

Ole-Miaron JO. The Maasai ethno diagnostic skill of live stock diseases:
Alead to traditional bio prospecting. J Ethnopharmacol 2003;84:79-83.
Norscia I, Borgognini-Tarli SM. Ethnobotanical reputation of plant
species from two forests of Madagascar: A preliminary investigation.
South Afr J Bot 2006;72:656-60.

Doughari JH. Antimicrobial activity of Tamarindus indica Linn. Trop J
Pharm Res 2006;5:597-603.

Maiti R, Jana D, Das UK, Ghosh D. Antidiabetic effect of aqueous
extract of seed of Tumarindus indica in streptozotocin-induced diabetic
rats. J Ethnopharmacol 2004;92:85-91.

Neuwinger HD. African Ethno Botany. Poisons and Drugs. Weinheim,
Germany: Chapman and Hall; 1996.

Gumgumjee NM, Khedr A, Hajar AS. Antimicrobial activities and
chemical properties of Tamarindus indica L. Leaves extract. Afr J
Microbiol Res 2012;6:6172-81.

Simitu P, Oginosako Z. Socio-economic survey of Adansoniadigitataand
Tamarindusindicain Kitui. In: Simitu P, editor. Utilization and
Commercialization of Dryland Indigenous Fruit Tree Species to Improve
Livelihoods in East and Central Africa. Kitui, Kenya: Proceedings of a
Regional Workshop, KEFRI, ICRAFECA; 2005. p. 14-22.

Diallo D, Sogn C, Samake FB, Paulsen BS, Michaelsen TE, Keita A.
Wound healing plants in Mali, the Bamako region. An ethnobotanical
survey andcom plement? xation of water extracts from select edplants.

31



48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

6l.

62.

63.

Vuyyala et al.

Pharm Biol 2002;40:117-28.

Diallo D, Sogn C, Samake FB, Paulsen BS, Michaelsen TE, Keita A.
Wound healing plants in Mali, the Bamako region. An ethnobotanical
survey andcom plement? Xation of water extracts from selected plants.
Pharm Biol 2002;40:117-28.

Norscia I, Borgognini-Tarl SM. Ethnobotanical reputation of plant
species from two forests of Madagascar: A preliminary investigation.
S Afr J Bot 2006;72:656-60.

Asase A, Oteng-Yeboah AA, Odamtten GT, Simmonds MS. Ethnobotani
calstudy of some Ghanaiananti-malaria Iplants. J Ethno Pharmacol
2005;99:273-9.

Tabuti JR. Herbal medicines used in the treatment of malaria in Budiope
county, Uganda. J Ethnopharmacol 2008;116:33-42.

Caluw E, Halamov K, Van Damme P. Tumarindus indica L.: A review
of traditional uses, phytochemistry and pharmacology. Afrika Focus
2010;23:53-83.

Dighe NS, Pattanl SR PP, Nirmal SA, Kalkotwar RS, Gaware VM,
Hole MB. Analgesic activity of Tamarindus indica. Res J Pharmacogn
Phytochem 2009;1:69-71.

Sole SS, Srinivasan BP, Akarte AS. Anti-inflammatory action of
Tamarind seeds reduces hyperglycemic excursion by repressing
pancreatic B-cell damage and normalizing SREBP-1¢ concentration.
Pharm Biol 2013;51:350-60.

Kalra P, Sharma S, Suman, Kumar S. Antiulcer effect of the methanolic
extract of Tamarindus indica seeds in different experimental
models. J Pharm Bioallied Sci 2011;3:236-41.

Moshi MJ, Kagashe GA, Mbwambo ZH. Plants used to treat epilepsy
by Tanzanian traditional healers. J Ethnopharmacol 2005;97:327-36.
Dalziel IM. The Useful Plants of West Tropical Africa. London: Crown
Agents for the Colonies; 1937.

Sudjaroen Y, Haubner R, Wiirtele G, Hull WE, Erben G, Spiegelhalder B,
et al. Isolation and structure elucidation of phenolic antioxidants from
Tamarind (Tamarindus indica L.) seeds and pericarp. Food Chem
Toxicol 2005;43:1673-82.

Martinello F, Soares SM, Franco JJ, Santos AC, Sugohara A, Garcia SB,
et al. Hypolipemic and antioxidant activities from Tamarindus indica L.
pulp fruit extract in hypercholesterolemic hamsters. Food Chem Toxicol
2006;44:810-8.

Maiti R, Das UK, Ghosh D. Attenuation of hyperglycemia and
hyperlipidemia in streptozotocin-induced diabetic rats by aqueous
extract of seed of Tamarindus indica. Biol Pharm Bull 2005;28:1172-6.
Pimple BP, KadamPV KK, Badgujar NS, Bafna AR, Patil MJ.
Protective effect of Taumarindus indica Linn. Against paracetamol-
induced hepatotoxicity in rats. Indian J Pharm Sci 2007;69:827-31.
Keita A, Coppo P. Plantes Remedes du Plateau Dogon. Bandiagara,
Mali: CRMT; 1993. p. 19-31.

Bah S, Diallo D, Dembélé S, Paulsen BS. Ethnopharmacological survey

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Asian ] Pharm Clin Res, Vol 13, Issue 3, 2020, 28-32

of plants used for the treatment of schistosomiasis in Niono district,
Mali. J Ethnopharmacol 2006;105:387-99.

Magassouba FB, Diallo A, Kouyaté¢ M, Mara F, Mara O, Bangoura O,
et al. Ethnobotanical survey and antibacterial activity of some
plants used in Guinean traditional medicine. J Ethnopharmacol
2007;114:44-53.

Atawodi SE, Ameh DA, Ibrahim S, Andrew JN, Nzelibe HC, Onyike EO,
et al. Indigenous knowledge system for treatment of trypanosomiasis in
Kaduna state of Nigeria. J Ethnopharmacol 2002;79:279-82.

Useh NM, Nok AJ. Blackleg in ruminants. CAB Reviews: Per spectives
in Agriculture. Vet Sci Nutr Nat Resourc 2006;1:8-0.

Geissler PW, Harris SA, Prince RJ, Olsen A, Odhiambo RA, Oketch-
Rabah H, et al. Medicinal plants used by Luo mothers and children in
Bondo district, Kenya. J Ethnopharmacol 2002;83:39-54.

Ushanandini S, Nagaraju S, Harish Kumar K, Vedavathi M,
Machiah DK, Kemparaju K, et al. The anti-snake venom properties
of Tamarindus indica (leguminosae) seed extract. Phytother Res
2006;20:851-8.

Shivshankar P, Shyamala Devi CS. Evaluation of co-stimulatory effects
of Tamarindus indica L. on MNU-induced colonic cell proliferation.
Food Chem Toxicol 2004;42:1237-44.

Sreelekha TT, Vijayakumar T, Ankanthil R, Vijayan KK, Nair MK.
Immunomodulatory effects of a polysaccharide from Tamarindus
indica. Anticancer Drugs 1993;4:209-12.

Christy J, Haraneya D, Vinmathi VV. Green nano biotechnological
approach for the synthesis of silver nanoparticles using the seed coat of
Tamarindus indica study of its antibacterial and anticancer activity. L.
Int J Pharm Pharm Sci 2015;1:192-4.

Gustad G, Dhillion SS, Sidibe D. Localuse and cultural and economic
value of products from trees in the parklands of the municipality of
Cinzana Mali. Econ Bot 2004;58:578-87.

Balakrishna V, Lakshmi T. Hepatoprotective activity of ethanolic extract
of terminaliachebula fruit against ethanol induced hepatotoxicity in
rats. Asian J Pharm Clin Res 2017;11:55-9.

Alawa JP, Jokthan GE, Akut K. Ethno veterinary medical practice for
ruminants in the subhumid zone of northern Nigeria. Prev Vet Med
2002;54:79-90.

Kerharo J, Adam JG. La Pharmacopee Senegalaise Traditionnelle.
Plantes Médicinales Toxiques. Paris: Vigot Freres; 1974.

Lima SB. The Health of Women and Children in Africa: Traditional
Methods in Guinea-Bissau (Extract). Report on the Seminar Organised
by the Working Group on Traditional Practices Affecting the Health of
Women and Children and the Senegalese. Dakar, Senegal: Ministry of
Public Health; 1984. p. 222-5.

Jayshalene B, Rani AJ, Kumar VR. A study on awareness of skin
infection among adults in Petaling district, Malaysia. Int J Pharm
Pharm Sci 2016;8:136-9.

32



