WORLD JOURNAL OF PHARMACY AND PHARMACEUTICAL SCIENCES

SJIF Impact Factor 7.632
Volume 9, Issue 6, 314-324 Review Article ISSN 2278 - 4357

PHYTOCHEMISTRY OF ALSTONIA SCHOLARIS: A REVIEW

Jaspreet Kaur Sodhi**, Prof. Dr. Birendra Shrivastava?®, Prof. Dr. Hardarshan Singh

Lamba® and Avneet Kaur®

'HR Institute of Pharmacy, Ghaziabad, Uttar Pradesh.
2School of Pharmaceutical Sciences, Jaipur National University, Jaipur, Rajasthan.

%G.D. Goenka University, Gurugram, Haryana.

Article Received on ABSTRACT
31 March 2020, Alstonia scholaris (Family Apocynaceae) is commonly known as Devil
Revised on 21 April 2020, S it ical . Indi b
Accepted on 12 May 2020 tree or Saptaparni. It is an evergreen tropical tree native to Indian sub-
DOI: 10.20959/wjpps20206-16246 continent and South East Asia. It has a rough greyish bark and a milky
sap rich in poisonous alkaloids. The plant is traditionally used by many
*Corresponding Author ethnic groups as a remedy for treating various ailments. It is reported
Jaspreet Kaur Sodhi to contain various types of alkaloids, triterpenoids, flavonoids, steroids

HR Institute of Pharmacy,
Ghaziabad, Uttar Pradesh.

and phenolic acids. However, few reports are available regarding the
scientific standardization and pharmaco-botanical parameters. This

review compiles reports on the phytochemical aspects of Alstonia scholaris.
KEYWORDS: Alstonia scholaris, Apocynaceae, Devil tree, Phytochemistry.

INTRODUCTION

Plant derived substances are of great interest owing to their versatile applications. Thus focus
on plant research has increased all over the world. Alstonia scholaris (Family: Apocynaceae)
popularly known as “Devil’s tree” or “Saptaparni” also invites attention of researcher’s for its
pharmacological activities. The plant is used in Ayurvedic, Unani, Homeopathy and Folklore

system of medicine to treat various types of disorders.[*?

Alstonia scholaris is an evergreen tropical tree native to Indian sub-continent and South East
Asia, having greyish rough bark and milky sap rich in poisonous alkaloid.*® In “India, it is
widely distributed in Western Himalayas, dried forests of India, Western Ghats and the

Southern region.™
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Pharmacognostic features

It grows up to 17-20 m in height, with a straight often fluted and buttressed bole, about 110
cm in diameter. Bark is greyish brown, rough, lenticellate abounding, bitter in taste secreting
white milky latex. Leaves are 4—7 in a whorl, coriaceous, elliptic-oblong. Flowers are small,
greenish white, many in umbellate panicles; corolla tube is short, very strongly scented.

Fruits have follicles, 30-60 cm long. Seeds are papillose with brownish hair at each end.™*”!

Folkfore uses

The bark, also called Dita bark, is traditionally used by many ethnic groups of North East
India and other parts of the world as a source cure against bacterial infection, malarial fever,
toothache, rheumatism, snakebite, dysentery, bowl disorder, etc. The bark is the most
intensively used part of the plant and is used in many compound herbal formulas.™®! Also, the
latex is used in treating coughs, sores and fever.l*%*12 The ripe fruits of the plant are used in
syphilis and epilepsy. It is also used as a tonic, antiperiodic and anthelmintic. Its milky juice
has been applied to treat ulcers.l'®*! The leaf extract has also been found to own
antimicrobial properties.**! A. scholaris (L.) R.Br has also been reported to inhibit liver
injuries induced by carbon tetrachloride, beta-D-galactosamine, acetaminophen, and ethanol
as remarked by the reduced elevation of levels of serum transaminases and histopathologic

changes such as cell necrosis and inflammatory cell infiltration.!**!

PHYTOCHEMISTRY
Analysis of phytochemical constituents has been reported by many authors.'*=! Alstonia

scholaris is known to be a rich source of alkaloids (about 180 alkaloids).*2*! Constituents

have been reported from different parts of the plant such as bark;“**®! leaves;*®! roots;®

flowers®®™! and fruits.>®

[59] o [42,4360]

Among different alkaloids, Echitamin Echitamine chloride, Rhazine,
Nareline®**! and Pseudo Akuammigine from the bark of the plant; Scholarine, Scholaricine
(an anilinoacrylate alkaloid) from the leaves of Alstonia scholaris;®*®? 19, 20-
Dihydrocondylocarpine;*® 19, 20-Z-Vallesamine and 19, 20-E-Vallesamine;®® Picrinine,
Alschomine®®! and Isoalschomine; 17-0- Acetylechitamine;®**! Mataranine A and B;

[65,66] [67]

monoterpenoid indole alkaloids; Picralinal of picralima group; Picrinine-type

alkaloids;®® N'-methoxymethyl Picrinine!® etc have been reported.
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The bark contains alkaloids like corialstonine and corialstonidine®™ while bark along with
leaves contain alkaloids such as L-agumamine (19 - hydroxytubotaiwine), angustilobine B-
acid, losbanine (6,7-seco-6-nor-angustilobine B), tubotaiwine, its oxide, 6,7-
secoangustilobine B; 17-0-Acetyl echtamine.®!

The phytochemical analyses of chloroform faction of 85% ethanolic extract of A. scholaris
showed the presence of echitamidine-N-oxide-19-O-B-D-glucopyranoside, an indole
alkaloid.™

Isolation of a new secoiridoid glucoside alstonoside, together with two known isoflavone
apioglucosides,  formononetin  7-0-B-D-apiofuranosyl(1-6)-B-D-glucopyranoside  and

biochanin a-7-0-B-D apiofuranosy—(1-6)-B-D- glucopyranoside has been reported.[’

Among the other constituents, Isookanin-7-o0-alpha-I-rhamnopyranoside, a new flavanone
glycosidel™ and Alstonoside, a secoiridoid glucosidel’® has been recorded. Iridoids,
coumarins, flavonoids, leucoanthocyanins, reducing sugars, simple phenolics, steroids,
saponins and tannins were also found in the plant®®. Presence of a-amyrin, p-amyrin, lupeol
acetate, venenative, rhazine and yohimbine have been noted,*! Linalool, cis- and trans-
linalool oxides (furanoid and pyranoid), alpha-terpineol, 2-phenylethyl acetate and terpinen-

4-0Il™ and steroids!’ are among the other phytoconstituents of the species.

In another study, unusual 2, 3-secofernane triterpenoids, Alstonic acids A and B were
found.®”! Three new triterpenoids, two of the ursane type, 3B -acetate- 24-nor-urs-4,12-diene
ester triterpene and 3 -hydroxy-24-nor-urs- 4,12,28-trienetriterpene, and one of the oleanane
type, 3,28-p -diacetoxy-5-olea-triterpene and two triterpenes, a-amyrin acetate and ursolic

acid have also been recorded.™

Ursolic acid (pentacyclic triterpene acid),[’® lupeol acetate,!’” flavonoids;™® monoterpene,™

triterpene; "7+ iridoids®" have been reported from the plant.

Apart from those, two C13-norisoprenoids namely megastigmane-3f,4a,9-triol,7-

megastigmene-3,6,9-triol,’®? C13-norisoprenoid® have been found.

Four alkaloids were identified in the base fraction of Alstonia scholaris (L.) R. Br. leaves,

namely Akuammidine, Nicotine, Strictamine, and Voacristine through GC-MS analysis.®!
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The dichloromethane extract of the leaves of Alstonia scholaris has shown the presence of
erythrodiol, uvaol, and betulin, oleanolic acid and ursolic acid, B-amyrin acetate and a-
amyrin acetate and B-sitosterol and stigmasterol; squalene, p-sitosteryl-3p-glucopyranoside-
6"-O-fatty acid esters, and chlorophyll a.[**]

Total phenolics, flavonoid and tannin contents were found to be significantly (P<0.05) higher

in ethanolic extracts of Astonia scholaris.®*&!

CONCLUSION

Alstonia scholaris is known to be a rich source of various phytoconstituents like alkaloids,
flavonoids, tannins, terpenoids, etc so there is an interest among scientists to use these for
therapeutic purposes. Almost all parts of the plant have been found to contain the active
constituents. Also the traditional use of this plant has been validated by several
pharmacological investigations. There is an opportunity to explore the plant species, both
phytochemically and pharmacologically. This will act as a bridge between the folklore use
and actual pharmacological efficacy of the plant and can be used in novel drug discovery

programs.

Echitamine Picrinine

Ursolic acid

Schoelaricine

Structures of few chemical constituents present in Alstonia scholaris.
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Structures of few chemical constituents present in Alstonia scholaris.

[ WWW.Wjpps.com Vol 9, Issue 6, 2020. 318




Sodhi et al. World Journal of Pharmacy and Pharmaceutical Sciences

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Khare CP. Indian Medicinal Plants: An illustrated Dictionary, New York; Springer, 38-
39.

Joshi SG. Medicinal Plants, New Delhi; Oxford and IBH Publishing Co. Pvt. Ltd., 2000.
The Wealth of India: Raw Materials, Vol 43. New Delhi, India; Council of Scientific and
Industrial Research, 1960; 63-64.

Nadkarni AK. Indian Materia Medica. 3rd ed., Mumbai, India; Popular Press, 1976.
Kirtikar KR, Basu BD. Indian Medicinal Plants. Dehradun, India; Bhushen Singh
Mahendra Pal Singh, 1935; 2.

Satyavati GV, Gupta AK, Tandon N. Medicinal Plants of India. New Delhi, India; Indian
Council of Medical Research, 1987.

Warrier PK, Nambiar VPK, Ramankutty C. Indian Medicinal Plants. Hyderabad, India;
Orient Longman, 1996.

CHEMEXCIL. Selected Medicinal Plants of India. Bombay, India: Basic Chemicals,
Pharmaceutical and Cosmetic Export Promotion Council, 1992; 205-7.

Meena AK, Garg N, Nain J, Meena RP, Rao MM. Review on Ethnobotany,
Phytochemical and Pharmacological Profile of Alstonia scholaris. IRJP, 2011; 2(1): 49-
54.

Kaushik D, Kaushik P, Sharma N, Rana AC. Alstonia scholaris: It’s Phytochemistry and
pharmacology. Chronicles of Young Scientists, 2011; 02(2): 71-8.

Bhattacharjee SK. Handbooks on Medicinal Plant. 4th Rev. Edition, Jaipur, India; Pointer
publishers, 2004.

Kumar S. Medicinal Plants of North-East region. 1st ed., Rajasthan, India; Scientific
Publishers, 2002.

Sathyavathi GV, Gupta AK, Tandon N. Medicinal Plants of India. Vol 2, New Delhi,
India; Indian Council of Medical Research, 1987; 230-9.

Omoregbe RE, Ikuebe OM, Ihimire 1G. Antimicrobial activity of some medicinal plants
extracts on Escherichia coli, Salmonella paratyphi and Shigella dysenteriae. Afr J Med
Med Sci., 1996; 25: 373-5.

Lin SC, Lin CC, Lin YH, Supriyatna S, Pan SL. The protective effect of Alstonia
scholaris R. Br. on hepatotoxin- induced acute liver damage. Am J Chin Med., 1996; 24:
153-64.

Chakravarti RN, Chakravarti D, Ghose R. Chemical examination of Dita-bark Alstonia
scholaris. 11 Bull Calcutta Sch Trop Med., 1955; 3: 165-66.

WWW.W|pPps.com Vol 9, Issue 6, 2020. 319




Sodhi et al. World Journal of Pharmacy and Pharmaceutical Sciences

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Chakravarti RN, Chakravarti D, Ghose R. Chemical examination of Pita bark. Il Bull
Calcutta Sch Trop Med., 1956; 4: 166-167.

Talapatra SK, Sengupta S, Banerjee S, Talapatra B. The Neutral Constituents of the Root
and Root Bark of Alstonia scholaris R. Br. J Indian Chem Soc., 1968; 45: 1183-85.
Talapatra SK, Talapatra B. Isolation of echitamine chloride from the root and root-bark of
Alstonia scholaris R. Br. alkaloid. J Indian Chem Soc., 1967; 44: 639-40.

Banerji A., Banerji J. Constituents of Alstonia scholaris. Indian Science Congress
Association Proceedings, 1975; 62.

Banerji J, Chakrabarti R. Constituents of Alstonia scholaris conversion of Picrinine into
Strictamine and to a Pyrrolidinoindolenine system. Indian Journal of Chemistry Section B
Organic Chemistry Including Medicinal Chemistry, 1984; 23: 453-54.

Banerji J, Mustafi R, Roy DJ. Levo scholarine and dextro lochneridine, constituents of
Alstonia scholaris Apocynaceae. Indian J Chem B Org, 1984, 23: 455.

Arambewela LSR, Ratnayake C. Constituents of Alstonia scholaris. Fitoterapia, 1991;
62(4): 357.

Dhar DN, Suri SC, Dwivedi. Chemical examination of the flowers of Alstonia scholaris.
Planta Med., 1977; 31(1): 33-4.

Varshney A, Goyal MM. Phytochemical study on the leaves of Alstonia scholaris and
their effects on pathogenic organisms. Ancient Science of Life, 1995; 15(1): 30-4.
Mahajan RT, Badgujar SB. Phytochemical Investigations of some laticiferous plants
belonging to Khandesh Region of Maharashtra. Ethnobotanical Leaflets, 2008; 12: 1145-
52.

Deepthi SR, Remya R, Thankamani V. Antibacterial activity studies and phytochemical
screening on the methanol extract of Alstonia scholaris R. Br. Res J Biotechnol, 2008; 3:
40-3.

Khyade MS, Vaikos NP. Phytochemical and antibacterial properties of leaves of Alstonia
scholaris R. Br. Afr J Biotech, 2009a; 8(22): 6434-36.

Thenmozhi M, Rajeshwari S, Yadav H. Comparative phytochemical analysis of Alstonia
scholaris, Lawsonia inermis, Ervatamia divaricata and Asparagus racemosus. Int J
Pharmaceut Res Dev., 2010; 9: 86-91.

Dutta M, Laskar S. Hydrocarbons in the surface wax of the leaves of Alstonia scholaris
(Linn.) R.Br. Orient J Chem., 2009; 25: 437-39.

Thankamani V1. Phytochemical screening and antimicrobial activity of Alstonia scholaris
flowers (L.) BR. FAM: Apocynaceae. Int J Pharmaceut Res Dev., 2011; 3(4): 172-78.

WWW.W|pPps.com Vol 9, Issue 6, 2020. 320




Sodhi et al. World Journal of Pharmacy and Pharmaceutical Sciences

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45,

46.

47.

Dutt AT. Total alkaloids in Alstonia scholaris. Sci Cult, 1944; 9: 555-56.

Boonchuay W, Court WE. Alkaloids of Alstonia scholaris from Thailand. Planta Med.,
1976a; 29(4): 380-90.

Rahman AU, Alvi KA. Indole Alkaloids from Alstonia scholaris. Phytochemistry, 1987;
26: 2139-42.

Kam TS, Nyeoh KT, Sim KM, Yoganathyan K. Alkaloids from Alstonia scholaris.
Phytochemistry, 1995; 45: 1303-5.

Hadi S, Bremner JB. Initial studies on alkaloids from Lombok medicinal plants.
Molecules, 2001; 6: 117-29.

Mahidol C, Prawat H, Prachyawarakorn V, Ruchirawat S. Investigation of some bioactive
Thai medicinal plants. Phytochem Rev., 2002; (1)3: 287-97.

Dai YY, Yang W, He R, Zhou FL, Mao YL. Resource status, seed germination
characteristics and alkaloids contents of Alstonia scholaris in Yunnan. Journal of West
China Forestry Science, 2008; 1(1): 73-6.

Cai XH, Shang JH, Feng T, Luoa XD. Novel alkaloids from Alstonia scholaris. Z
Naturforsch B Chem Sci., 2010; 65: 1164-68.

Jain L, Pandey MB, Singh S, Singh AK, Pandey VB. A new indole alkaloid from
Alstonia scholaris. Nat Prod Res., 2009a; 23(17): 1599-02.

Jain L, Singh S, Pandey MB, Pandey VB. Alkaloids of Alstonia scholaris. J Indian Chem
Soc., 2009b; 86: 758-60.

Govindachari TR, Rajappa S. Echitamine. Tetrahedron, 1961; 15(1-4): 132-43.

Manohar H, Ramaseshan S. The structure of echitamine iodide major alkaloid from bark
of Alstonia scholaris. Curr Sci., 1961; 30: 5-7.

Feng T, Cai XH, Zhao PJ, Du ZZ, Li WQ, Luo XD. Monoterpenoid indole alkaloids from
the bark of Alstonia scholaris. Planta Med., 2009; 75(14): 1537-41.

Gupta RS, Sharma R, Sharma A, Bhatnager AK, Dobhal MP, Joshi YC, Sharma MC.
Effect of Alstonia scholaris bark extract on testicular function of Wistar rats. Asian J
Androl, 2002; 4(3): 175-8.

Salim AA, Garson MJ, Craik DJ. New indole alkaloids from the bark of Alstonia
scholaris. J Nat Prod., 2004; 67(9): 1591-4.

Chatterjee A, Mukherjee B, Ghosal S, Banerjee PK. Occurrence of Rhazine in Alstonia
scholaris R. Br.: biogenetic and chemotaxonomic significance of the co-occurrence of
several indole alkaloids having a common structural pattern. J Indian Chem Soc., 1969;
46: 635-8.

WWW.W|pPps.com Vol 9, Issue 6, 2020. 321




Sodhi et al. World Journal of Pharmacy and Pharmaceutical Sciences

48.

49,

50.

51,

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

Banerji A, Banerji J. Isolation of Pseudo Akuammigine from the leaves of Alstonia
scholaris. Indian J Chem B Org, 1977; 15: 390-1.

Rahman AU, Alvi KA, Muzaffar A. Isolation and 1H/13C NMR Studies on 19,20-
Dihydrocondylocarpine: An alkaloid from the leaves of Ervatamia coronaria and
Alstonia scholaris. Planta Med., 1986; (4): 325-6.

Yamauchi T, Abe F, Chen RF, Nonaka GlI, Santisuk T, Padolina WG. Alkaloids from the
leaves of Alstonia scholaris in Taiwan, Thailand, Indonesia and the Philippines.
Phytochemistry, 1990a; 29(11): 3547-52.

Yamauchi T, Abe F, Padolina WG, Dayrit FM. Alkaloids from Leaves and Bark of
Alstonia scholaris in the Philippines. Phytochemistry, 1990b; 29(10): 3321-6.

Macabeo AP, Krohn K, Gehle D, Read RW, Brophy JJ, Cordell GA, Franzblau SG,
Aguinaldo AM. Indole alkaloids from the leaves of Philippine Alstonia scholaris.
Phytochemistry, 2005; 66: 1158-62.

Zhou H, He HP, Luo XD, Wang YH, Yang XW, Di YT, Hao XJ. Three new indole
alkaloids from the leaves of Alstonia scholaris. Hel. Chim Acta, 2005; 88(9): 2508-12.
Cai XH, Liu YP, Feng T, Luo XD. Picrinine-type alkaloids from the leaves of Alstonia
scholaris. Chin J Nat Med., 2008b; 6: 20-22.

Hirasawa Y, Miyama S, Kawahara N, Goda Y, Rahman A, Ekasari W, et al. Indole
alkaloids from the leaves of Alstonia scholaris. Heterocycles, 2009; 79: 1107-12.
Boonchuay W, Court WE. Minor alkaloids of Alstonia scholaris Root. Phytochemistry,
1976b; 15.

Dutta SC, Bhattacharya SK, Ray AB. Flower alkaloids of Alstonia scholaris. Planta Med.,
1976; 30(1): 86-90.

Wongseripipatana S, Chaisri L, Sritularak B, Likhitwitayawuid K. Indole alkaloids from
the fruits of Alstonia scholaris. Thai J Pharm Sci., 2004; 28: 173-80.

Dey A. Alstonia scholaris R.Br. (Apocynaceae): Phytochemistry and pharmacology: A
concise review. JAPS, 2011; 1(06): 51-7.

Fritz H, Fischer O. Neighboring group effect in the formation of ring-chain tautomers of
o-analogues of echibolin. Contribution to the chemistry of echitamine Alstonia scholaris.
Tetrahedron, 1967; 20: 2047-53.

Banerji A. Scholaricine, an alkaloid from Alstonia scholaris. Phytochemistry, 1981;
20(3): 2771-3.

Rahman AU, Asif M, Ghazala, Fatima J and Alvi KA. Scholaricine Alkaloid from
Alstonia scholaris. Phytochemistry, 1985; 26: 2139-42.

WWW.W|pPps.com Vol 9, Issue 6, 2020. 322




Sodhi et al. World Journal of Pharmacy and Pharmaceutical Sciences

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Rahman AU, Alvi KA, Abbas SA, Voelter W. Isolation of 19, 20-Z Vallesamine and 19,
20-E Vallesamine from Alstonia scholaris. Heterocycles, 1987; 26: 413-20.

Ghosh R, Roychowdhury P, Chattopadhyay D, litaka Y. The structure of an alkaloid,
picrinine from Alstonia scholaris. Acta Cryst, 1988; 44: 2151-4.

Cai XH, Tan QG, Liu YP, Feng T, Du ZZ, Li WQ, Luo XD. A cage-monoterpene indole
alkaloid from Alstonia scholaris. Org. Lett., 2008a; 10(4): 577-80.

Cai XH, Du ZZ, Luo XD. Unique Monoterpenoid Indole Alkaloids from Alstonia
scholaris. Org. Lett., 2007; 9(9): 1817-20.

Rastogi RC, Kapil RS, Popli SP. Picralinal--a key alkaloid of picralima group from
Alstonia scholaris R. Br. Experientia, 1970; 26(10): 1056.

Wang F, Ren FC, Liu JK. Alstonic acids A and B, unusual 2,3-secofernane triterpenoids
from Alstonia scholaris. Phytochemistry, 2009; 70: 650—4.

Hadi S. Mataranine a and b: a new diastomeric indole alkaloid from Alstonia scholaris
R.Br. of Lombok Island. Indonesian J Chem., 2009; 9(3): 466-9.

Reddy DS: Phytochemical Analysis of Active Constituents of Alstonia Scholaris and their
Cytotoxicity in vitro. Int J Pharm Sci Res., 2016; 7(8): 3262-73.

Chauhan JS, Chaturvedi R, Kumar S. Isookanin-7-O-Alpha-LRhamnopyranoside a new
flavanone glycoside from the Roots of Alstonia scholaris. Indian J Chem B Org, 1985;
24(2): 219.

Thomas PS, Kanaujia A, Ghosh D, Duggar R, Katiyar CK. Alstonoside, a secoiridoid
glucoside from Alstonia scholaris Indian J Chem B Org, 2008; 47: 1298-02.

Dung NX, Ngoc RH, Rang DD, Nhan NT, Klinkby N, Leclercq PA. Chemical
composition of the volatile concentrate from the flowers of Vietnamese Alstonia scholaris
(L.) R.Br., Apocynaceae. J Essent Oil Res, 2001; 13(6): 424-6.

Singh SK, Yadav RP, Singh A. Molluscicides from some common medicinal plants of
eastern Uttar Pradesh, India. J Appl Toxicol, 2010; 30(1): 1-7.

Sultana N, Saleem M. Phytochemical Studies on Alstonia scholaris. Z Naturforsch, 2010;
65(b): 203-10.

Shetty P, Mangaonkar K, Sane RT. HPTLC determination of ursolic acid in Alstonia
scholaris R. Br. Journal of Planar Chromatography. Modern TLC, 2007; 20(1): 65-8.
Gupta RS, Bhatnager AK, Joshi YC, Sharma MC, Khushalani V., Kachhawa JB.
Induction of antifertility with lupeol acetate in male albino rats. Pharmacology, 2005;
75(2): 57-62.

WWW.W|pPps.com Vol 9, Issue 6, 2020. 323




Sodhi et al. World Journal of Pharmacy and Pharmaceutical Sciences

78.

79.

80.

81.

82.

83.

84.

85.

Hui T, Sun Y, Zhu L, Guo W, Rao G. Flavonoids in leaves of Alstonia scholaris.
Zhongguo Zhong Yao Za Zhi, 2009; 34(9): 1111-3.

Datta SC, Mathur RK, Monoterpene from Alstonia scholaris. Indian Drugs, 1987; 24(6):
321.

Chakravarti D, Chakravarti RN, Ghose R. Triterpenes of Alstonia scholaris (dita-bark).
Experientia, 1957; 13(7): 277.

Feng T, Cai XH, Du ZZ, Luo XD. Iridoids from the Bark of Alstonia scholaris. Helv
Chim Acta, 2008; 91: 2247-51.

Xu 'Y, Feng T, Cai XH, Luo XD. A New C13-Norisoprenoid from leaves of Alstonia
scholaris. Chin J Nat Med., 2009; 7(1): 21-3.

Hamdiani S, Asari MA, Satriani AR and Hadi S. AIP Conference Proceedings, 2018;
2023: 020091.

Ragasa CY, Batarra TC, Tan MCS and Altena IA. Chemical Constituents of Alstonia
scholaris (L.) R. Br. Der Pharma Chemica, 2016; 8(20): 193-6.

Verma PK, Raina R, Sultana M, Prawez S and Singh M. Polyphenolic constituents and
antioxidant/antiradical activity in different extracts of Alstonia scholaris (Linn.). Afr J
Biotechnol, 2015; 14(47): 3190-7.

WWW.W|pPps.com Vol 9, Issue 6, 2020. 324




