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ABSTRACT

Rubiaceae is a large family of about 500 genera and 6000 species, of which 489 species are found in India. Most of
them are tropical trees and shrubs. A few members are herbs growing in temperature climates. This family is
represented in India by 77 genera and 286 species of which as many as 124 species and 11 varieties i.e.
approximately 48% are endemic to peninsular India. Different classes of chemical constituents include alkaloids,
anthraquinones, phenolic derivatives; catechins, di and triterpenoids, iridoid glycosides etc. are present in these
family members. The second subfamily, Ixoroideae includes a large genus Ixora. Theyare popular ornamental
plants grown in the tropics for their beautiful inflorescences which are different shades of white, yellow, orange,
pink and red. In general the classification and identification of species and cultivars in this genus has been very
difficult. This review provides information regarding the works undertaken in different aspects of various species of
Ixora.

KEYWORDS: Ixoroideae, endemic.

INTRODUCTION

Ixora is a well- defined genus of sub-shrubs; shrubs and
small trees comprising about 400 taxa (Willis, 1966),
which are largely pan tropical in distribution with the
greatest diversity of species occurring in the South east
Asian region (Fosberg and Sachet, 1989). It belongs to
the second subfamily, Ixoroideae of family Rubiaceae.
Hooker (1880) has reported 37 species from the Indian
sub-continent, and Gamble (1921) has recorded 17
species as occurring in south India. Ixora are grown in
Indian gardens, on account of their brilliantly coloured
flowers and dark green hand some foliage (Bor and
Raizada, 1982; Husain and Paul, 1988). Van Rheeda
states in Hortus Malabaricus that the flowers of this
genus are offered to the God (Bor and Raizada, 1982).
Various species of Ixora are used as a medicine in
Ayurveda, Folk, Siddha and Unani systems of medicine
(Udayan and Indira Balachandran, 2009). This review
encompasses information on population studies,
pharmacognosy, pharmacological studies,
phytochemistry, molecular and micropropagation studies
of various species of Ixora.

a. Population Studies

There is a great worldwide interest in the study of rare,
endangered and threatened plants these days, because of
the chances of them becoming extinct due to various
reasons. In Kerala, five species of Ixora are endemic to
the Western Ghats (Nayar et al., 2006). One among them
is Ixora johnsonii Hook. f. It was described by Joseph
Dalton Hooker in 1880 based on a single collection of
Rev. Johnson made in 1865 from Wennamala, Cochin,
Kerala. This plant was rediscovered by Dan et al. (1997);
Binu (1999) in Pathanamthitta  district; and
Prasanthkumar and Sujanapal (2008) in Kottayam
district. Population density/ distribution analysis was
done by Usha et al (2012 & 2013) in Kottayam and
Pathanamthitta districts of Kerala and established its
conservation status.
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b. Pharmacognostical studies.

Sl . Pharmacognosy in Plant
Ixora species Reference
No. parts
1 Ilzofurtaxa of .Ixora_ - 1. barbata, - Wood anatomy Sharma (1970).
. fulgens, I. javonica and I. coccinea
2 | All Ixoroideae Fibre tracheids Koek—Noorman (1972).
3 : andamen§is, I. monticola and Gia_nt' stoma}ta with  long Husain and Paul (1985).
. squalierei radiating striae
I. coccinea, 1. coccinea var. lutea,
I. chinensis, I. rosea, I. williamsii,
I. macrothyrsa, |. andamensis,
I. javanica, . cuneifolia, I. pubirama,
I. roxburghii, I. tigriomustax,
I. monticola, I. subsessilis,
I. goalparensis, I. longibracteata,
I. polyantha, I. captuliflora,
4 . finlayso_n_iana, I _muIFibracteata, _ Lgaf anator_ny - in connection Husain and Paul (1989).
I. johnsonii, I. saulierei, I. malabarica, with the epidermis
I. leucantha, 1. leucantha
var.malabaria, I. barbata,
I. hymenophylla, 1. katchalensis,
I. elongata, I. arborea, I. brachiata,
I. brunnescens, |. notoiana,
I. calycina, I. undulate, I. thwaitterii,
I. grandifolia , 1. grandifolia
var.rosella and var . kurzeana
5 | I. coccinea Root anatomy Sudhakaran Nair (2001).
6 | I. brunnescens Bark and wood anatomy Jayakumar (2003).
7 | I. coccinea Standardization of the leaves | Vadivu et al. (2009).
8 | I. johnsonii Pharmac_ogn_ostlcal Usha et al (2012)
standardization -leaves

c. Phytochemical studies

ISI- Ixorg Plant parts Chemical compounds and activity Reference
0. | species
A liquid acid freegfrom glycerides-the
. lower homologue A " Octadecadienoic
1 | I. coccinea Root bark acid (CH 4-(CH, )s CH =CH- CH=CH- Kartha and Menon (1943).
(CH,) ; -COCH)
2 | 1. coccinea Bark Mannitol Kartha and Menon (1943).
3 | I. coccinea Flowers Hydrolysable neutral principle Varghese (1956).
4 | I. parviflora | Roots D- Mannitol Anjaneyulu et al. (1965).
5 | I. coccinea Root bark Free higher fatty acids Kartha (1967).
6 | I. parviflora | Leaves Alcohols - ixoral and B —sitosterol Ali and Kapadia (1968).
7 | L. chinensis Leaves Trltgrpenmds 7IUp?OI and betulin; sterols - Hui and Ho (1968).
B —sitosterol and stigmasterol
8 | I coccinea Flowers and D- Mannitol Subramonian and  Nair
' stem bark (1971).
Roots,  stem Subramonian and  Nair
9 | I. parviflora | bark, leaves | D- Mannitol
(1971).
and flowers
10 | I. coccinea Leaves Flavonoids —rutin Subramonian and  Nair
(1971).
. Flavo-flavonoids cyanidin-3- rutinoside | Subramonian and Nair
11 | I. coccinea Flowers - .
and leucocyanidin glycoside (1971).
Leaves and | Flavonoids - rutin and kaempferol -3- | Subramanian and Nair
12 | I. arborea S
flowers rutinoside (1971).
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13 | I. parviflora | Stem bark B —sitosterol Sastry (1974).
14 | I. undulata Bark Tannins and flavonoids Saxena (1975).
A vyellow coloring matter related to
. quercetin, astringent principle (a wax) and .
15 11 coccinea Flowers a neutral crystalline substance (M.P. 257° Nadkarni (1976).
)
I. arborea | Whole plant
16 | and I. | excluding Tannins Atal et al. (1978).
nigricans root
Capric (1%), lauric (3.1%),
myristic (4.7%), palmitic (11.4%), .
17 | I arborea | Seed oil stearic (11.9%), arachidic (2.9 %), azlgg;abad and Ankalagi
behenic (2 %), oleic (18.7 %), and '
linoleic (44 %) acid.
18 | 1. arborea Stem Flavone glycoside ~chrysin: 5-0-8-D — | o han et all, (1984).
xylopyranoside
19 | 1.coccinea Flowers A mixture of monoglycosides - cyanidin | Rastogi and Mehrotra
' and delphinidin (1991).
20 | I. javanica Flower Ferulic acid and 'tS. regionmers 3 - Nair et al. (1991).
hydroxyl -4 — methoxy cinnamic acid
21 | I. coccinea Whole plant | Triterpenoid — Ursolic Acid Panlilio et al. (1992).
22 | l. coccinea Root Saturated and unsaturated fatty acids Padmaja et al. (1993).
23 | I. coccinea Leaves Lupeol Reena et al. (1994).
24 | 1. coccinea Leaves Triterpenoid —lupeol Zachariah et al. (1994).
25 | I. coccinea Root Biochemical effects (S;ggf)karan and  Nair
26 | I. coccinea Dried flowers | New cycloartenol esters. Ragasa et al. (2004).
27 | 1. coccinea Flower In-vitro free radical scavenging activity- Saha et al. (2008).
DPPH assay
28 | I. brachiata | Bark Antioxidant- study Poojari et al. (2009).
29 | I. arborea - _Phyto_cher_mcal and biological Aktar et al. (2009).
investigations
30 | 1. lutea Leaves and | Phytochemical and biological | ¢ \i12na et al. (2009).
stem investigations
31 | 1. coccinea Leaves A—typ_e proanthocyqnlqln trimer and other Idowu et al. (2010).
constituents and antioxidants.
Leaves. stem Chemical Profile- Pri & Sec. metabolites,
33 | I. johnsonii ' TLC, HPTLC, GC-MS & Antioxidant | Usha (2012).
and root. : o
studies. Flavonoids in all parts.
d. Antimicrobial studies
,il(; Ixora species | Plant parts Microbial activity Reference
1 I. coccinea Roots Helminthosporium sativum Bhatnagar et al. (1961).
2 | l.arborea Whole_ plant Antiviral activity - Ranikhet virus | Bhakuni et al. (1971).
excluding root.
3 | I parviflora Stem bark G?Ltj':';?l properties against potato Singh and Singh (1972).
4 | I. polyantha Aerial portion Inter_feron . like activity against Babbar et al. (1982).
vaccinea virus
Antifungal activity- inhibition of
5 | I. coccinea Pollen fungal spore germination of | Tripathi et al. (1982).
Helminthosporium oryzae.
. Leaves and A . . Vijaya Kumari et al. (1987)
6 | I.coccinea flowers Antimicrobial principles and Panikkar (1987).
Bacteria -Bacillus subtilis,
7 | I coccinea Flower oil Salmonella richmani, S. stanley | Yadav (1989).
and the fungus Aspergillus flavum.
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Antimutagenic  activity against
8 | l.coccinea Whole plant carcinogen, 4,_n|_trqu|r!oI|ne In two Panlilio et al. (1992).
Bacillus subtilis strains, namely
H;;~ Rec " and Mys ~Rec.
9 | I. coccinea Flower Antimicrobial properties Latha et al. (1995).
Antibacterial activity - S. aureus,
B. subtilis, E. coli and K.
. pneumonia. :
10 | I. coccinea Root Antifungal activity — Aspergillus Sudhakaran Nair (2001).
niger, Aflavus, Microsporum
gypseum and Candida albicans
Antimicrobial  activity-  gram
11 | I. coccinea Leaves negative and gram  positive | Annapurna et al. (2003).
bacteria.
Antimicrobial  activity-  gram
Dried  leaves, negatiye and gram  positive
. bacteria. Jayashree and
12 | I. coccinea fresh leaves and .
flowers —Staphylogoccus_ aureus, Maneemegalai (2008).
Escherichia coli and Klebsiella
pneumoniae.
13 | 1. brachiata | Bark ?”t"baCter'a' property  against | o o et al. (2009).
taphylococcus spp.
Antidermatophytic activity- .
14 | I. brachiata Leaf and Root dermatophytes viz. Microsporum, (S;ggg)hl-Nejad and Deokule
Trichophyton and Epidermophyton '
Gram-negative bacteria- E.coli,
. Pseudomonas . aerugnosa, |\ ,kesh Chandra Sharma and
15 | I. coccinea Fresh leaves Salmonella typhi Smita Sharma_ (2010)
Gram-positive bacteria- '
Staphylococcus aureus
16 | I. coccinea Leaves Antibacterial properties Idowu et al. (2010).
Fungai disease by
17 | 1. coccinea Leaves Pseudocercospora ixoricola | Alves and Barreto (2010).
causing leaf spots
Leaves and Antirr_]icrobial activity- gram
18 | Ixora spp. flowers negatlye and gram positive | Yoga Latha et al. (2012).
bacteria.
Antimicrobial  activity-  gram
19 | I. johnsonii Root negative and gram positive human | Usha et al (2013)
bacteria.

e. Pharmacological Studies

Ii'(‘) Ixora species | Plant parts Pharmacological screening Reference
Antisplasmodic activity in isolate guinea
1 1. nigricans Whole_plant pig ileum an_d CNS depressan_t effects Bhakuni et al, (1971).
excluding root. | and antagonism of amphetamine hyper
activity in mice.
2 l.brachiata Whole_plant Diuretic activity in rats Dhar et al. (1974).
excluding root
3 | coccinea Whole_plant CNS depressant activity and semen- Dhawan et al. (1977).
excluding root | coagulant effect in mice
Whole olant Antispasmodic effect on isolated guinea
4 I. arborea P pig ileum, hypotension in cat/dog and Dhawan et al. (1977).
excluding root L
CNS depressant effect in mice.
Diuretic activity in rats and anticancer
5 l.undulate Whole plant activity against P.388 lymphocytic Dhawan et al. (1980).
leukemia in mice.

WWW.ejpmr.com

149




Ardra et al.

European Journal of Pharmaceutical and Medical Research

Whole plant Effect on isolated guinea pig ileum, CVS
6 I. polyantha excluding root | and CNS in albino mice. Aswal et al. (1984).
7 I. coccinea Flowers Anticancer activity Panikkar et al. (1985).
Ayurvedic oil
8 I. coccinea with |. Anticancer activity Panikkar et al. (1986).
coccinea plant
9 | coccinea Elowers Cytotoxic to ascetic tumor cells and cells | Vijaya Kumari et al.
' in culture (1987); Panikkar (1987).
. Root, stem and L Vijaya Kumari et al.
10 | I. coccinea leaves Cytotoxic principles (1987); Panikkar (1987).
Topical application inhibited growth
. . and delayed the onset of Papilloma .
11 | I. javanica Flower formation in mice (100mg /kg body Nair et al. (1991).
weight).
Antitumor activity-oral administration
. . inhibit growth of subcutaneously .
12 | I. javanica Flower injected 20 — methyl cholanthrene Nair et al. (1991).
(MCA) induced soft tissue fibrosarcomas
13 | I. coccinea Root Antl-lnflammatory acthlty_ln formalin Seethadevi et al. (1991).
induced acute paw oedema in rats
Anti-inflammatory activity in
14 | I. coccinea Root carrageenan induced paw oedema in Padmaja et al. (1993).
albino rats
15 | I. coccinea Leaves Anfu-.lr)flammatory and anti-mitotic Reena et al. (1994).
activities
Anti-inflammatory activity in
16 | I. coccinea Leaves carrageenen induced paw oedema and Zachariah et al. (1994).
antimitotic activity
17 | I. coccinea Flower Cytotoxic and antitumor principles. I(_las;[g;)and Panikkar
Modulatory effects on .
18 | I. coccinea Flower cyclophosphamide—induced toxicity in I(_la;gg)and Panikkar
mice. '
19 | I. coccinea Flowers Dead space wound healing in rat. Nayak et al. (1999).
20 | 1. coccinea Flower Chemoprotgc’glve_ effe_ct on cisplatin Latha and Panikkar
induced toxicity in mice. (2001).
21 | I. coccinea Root Anti-inflammatory activity Sudhakaran Nair (2001).
I. cibdela var. Cytotoxic activity against human cervix | Tanamatayarat et al.
22 | puberulaand | Leaves . .
. carcinoma (KB-3-1) cell line. (2003).
| stricta.
23 | I. coccinea Leaves Anti-inflammatory activity in rat Zzztgg;oonya etal
. S . Ratnasooriya et al.
24 | |. coccinea Leaves Antinociceptive action. (2005a).
. . . Arunachalam
25 | I. coccinea Fresh leaf Anti-ulcer activity. et al. (2008).
. . . A Sadeghi-Nejad, B. and
26 | I. brachiata Leaf and root | Antidermatophytic activities Deokule, S.S. (2009).
27 | I. coccinea Leaves Antldlarrhoeal activity against castor oil Yasmeen et al. (2010).
induced model in rats.
28 | l. coccinea Flower Antidiarrheal activity in rat. Maniyar et al. (2010).
I. coccinea
29 |andl. Leaves In vitro cytotoxicity study. Liza Mary (2011).
finlaysoniana
30 | I. coccinea Root Anthelmintic activity Surana et al. (2011).
31 | I. johnsonii Root Wound healing activity in rat. Usha (2012)
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f) Molecular studies

SI.No. | Ixora species Molecular studies Reference
. Investigate the efficient genomic DNA .
1 Ixora spp. (cultivars) extraction protocol and genetic analysis Rajaseger et al. (1997).
Study the usefulness of RAPD markers to
2 Ixora spp. assist in analysing different varieties, Rajaseger et al. (1999).
populations and mutant cultivars.
I. coccinea . . .
3 (atavistic mutant cultivar) Phenotypic alteration. Rajaseger et al. (1999).
. - Identified the morphoforms by using
4 I. coccinea and 1. duffii RAPD marker. Jayasree (2009).
. " Protein profile and random amplified
5 1. johnsonii polymorphic DNA (RAPD) analysis. Usha (2012).
g. Micropropagation studies
SI.No. | Ixora species Tissue culture Reference
1 WOOdY ornamental Mass propagation. Lakshmanan et al. (1977).
I. coccinea
2 I. singaporensis L_arge scale mg|t|pllcat|on through Malathy and Pai (1998).
micropropagation.
3 . coccinea cv Simple and efficient micropropogation Saifullah khan et al. (2004).
superking protocol.
4 I. parviflora Tissue culture study Thakur and Kumar (2009).
| coccinea and Improvement of secondary metabolites by
5 " . elicitors, hairy root culture and somatic Liza Mary (2011).
I. finlaysoniana L
hybridization.
6 I. johnsonii In vitro multiplication using leaf explant. Usha et al (2015)
CONCLUSION Manmade, A.H., Mohamed, P.A., Rahimtula, A.D.,

Ixora is a well known large genus belongs to the family
Rubiaceae. Although the distributions of most of the
species are common, yet less number of researches has
been carried out in this genus. Traditional uses of most of
the species of Ixora are unproved scientifically.This
review is an effort to compile all available information
and research data on this plant. This study will be helpful
for the researchers to explore the knowledge
about various other species of Ixora.

REFERENCE

1. Aktar, F., Kaisar, A., Hamidul Kabir, A.N.M.,
Hasan, C.M. and Rashid, M.A. Phytochemical and
biological investigations of Ixora arborea Roxb.
Dhaka Univ J Pharm Sci., 2009; 8: 161-166.

2. Alves, J.L. and Barreto, R.W. Pseudocercospora
ixoricola causing leaf spots on Ixora coccinea in
Brazil. Plant Dis., 2010; 94: 278.

3. *Ali, M.A,, and Kapadia, Z. Pak.J Sci. Ind. Res.,
1968; 11(1): 12-14.

4. Arunachalam, G., Subramanian, N., Pazhani, G.P.,
Karunanithi,M. and Ravichandran,V. Phytochemical
and anti —ulcer investigations of the fresh leaf
extract of I. coccinea Linn. (Rubiaceae) in albino rat
model. 2008; Pp. 26-31.

5. Anjaneyulu, A., Babu Rao,V., Ganguly, A. K,
Govindachari, T.R., Joshi, B.S., Kamat, V.N.,

10.

11.

12.

Saksena, A.K., Varde, D.S., and Viswanathan, N.
Chemical investigation of some Indian plants.
Indian J Chem. 1965; 3: 237.

Annapurna, J., Amarnath, P.VV.S., Amar Kumar, D.,
Ramakrishna, S.V. and Raghavan K.V.
Antimicrobial activity of Ixora coccinea leaves.
Fitoterapia, 2003; 74: 291-293.

Aswal, B.S., Bhakuni, D.S., Goel, AK., Kar, K,
Mehrotra, B.N. andMukherjee, K.C. Screening of
Indian plants for biological activity. Part X. Indian J
Exp Biol, 1984; 22: 312.

Atal, C.K., Srivastava, J.B., Wali, B.K,
Chakaravarty, R.B., Dhawan,B.N and Rastogi, R.P.
Screening of Indian plants for biological activity,
Part VIII. Indian J Exp Biol., 1978; 16: 330.

Babbar, O.P., Joshi, M.N and Madan, A.R.
Evaluation of plants for antiviral activity. Ind. J.
Med. Res, 1982; 76: 54-65.

Bhakuni, D.S., Dhar, M.L., Dhar, M.M., Dhawan,
B.N., Gupta, B. and Srimal, R.C. Screening of
Indian plants for biological activity. Part Ill. Indian
J Exp Biol., 1971; 9: 91.

Binu, S. 1999. Ethanobotany of Pathanamthitta
district, Kerala State, India. Ph.D thesis submitted
to the University of Kerala, Thiruvananthapuram,
Kerala, India.

Bhatnagar, S.S., Santapau, H., Desa, J.D.H., Maniar,
A.C., Ghadially, N.C., Solomon, M.J., Yellore, S.

WWW.ejpmr.com

151




Ardra et al.

European Journal of Pharmaceutical and Medical Research

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

and Rao, T.N.S. Biological activity of Indian
medicinal plants. Part I. Antibacterial, antitubercular
and antifungal action. Indian J Med Res., 1961; 49,
799-813.

Bor, N.L. and Raizada, M.B. Some beautiful Indian
climbers and shrubs, 2™ edition, Bombay Natural
History Society, Oxford Univ. Press, Bombay. 1982;
pp. 84 & 92-102.

Chauhan, J.S., Kumar, S., and Chaturvedi, R. A
flavone glycoside from the stem of Ixora arborea.
Phytochemistry, 1984; 23 (10), 2404 -2405.

Dan. M., Santhosh Kumar, E.S. and Thomas. J. On
the Identity of Ixora johnsonii (Rubiaceae) - A less
known endemic plant of Southern Western Ghats,
India. Rheedea, 1997; 7(2): 73-76.

Daulatabad, C. D and Ankalagi, R.F. Minor seed
oils, 1. Component fatty acids of some seed oils. J
Food Sci. Technol, 1982; 19: 112.

Dhar, M.L., Dhawan, B.N., Prasad, C.R., Rastogi,
R.P., Singh, K.K. and Tandon, J.S. Screening of
Indian plants for biological activity. PartV. Indian J
Exp Biol., 1974; 12: 512,

Dhawan, B.N., Patnaik, G.K., Rastogi, R.P., Singh,
K.K. and Tandon, J.S. Screening of Indian plants for
biological activity. PartVI. Indian J Exp Biol., 1977,
15: 208.

Dhawan, B.N., and Dubey, M.P., Mehrotra, B.N.,
Rastogi, R.P., Tandon, J.S. Screening of Indian
plants for biological activity. Part 1X. Ind.J.Exp.
Biol., 1980; 18: 549.

Fosberg, F.R. and Sachet, H.H. Three cultivated
Ixoras (Rubiaceae). Baileya, 1989; 23: 74-85.
Gamble, J.S. Flora of Presidency of Madras. Adlard
and Son Ltd., London, 1921; 2: 630.

Hooker, J.D. Rubiaceae. In: Flora of British India.
L. Reeve and Co., London, 1880; 3: 139.

Hui*, W.H.B and Ho, C.T. Aust. J. Chem., 1968; 21:
547-549.

Husain, T. and S. R. Paul. Giant stomata in some
members of the genus Ixora L.(Rubiaceae). Curr.
Sci., 1985; 54 (11): 524.

Husain, T. and Paul, S. R. A cladistic analysis of
Indian species of Ixora L. (Rubiaceae). Feddes
Repertorium, 1988; 99: 497-501.

Husain, T. and Paul, S.R. Taxonomic studies on
Indian species of the genus Ixora L. (Rubiaceae).
Scientific Publishers, Jodhpur, India. J. Econ. Tax.
Bot. Addl. Ser., 1989; 6: 131.

Idowu, T.O., Ogundaini, A.O., Salau, A.O.
Obuotor, E.M., Bezabih, M. and Abegaz, B.M.
Doubly linked, A-type proanthocyanidin trimer and
other constituents of Ixora coccinea leaves and their
antioxidant and antibacterial properties.
Phytochemistry, 2010; 71: 2092-2098.

Jayakumar, S. 2003. Anatomical studies on bark and
wood of some endemic trees of Andaman Islands.
PhD thesis submitted to the Pondicherry University,
Pondicherry, India.

Jayashree, A. and Maneemegalai, S. Studies on the
antibacterial activity of the extracts from Tridex

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

procumbens L. and Ixora coccinea L. Biomedicine,
2008; 28(3): 190-194.

Jayasree, S. 2009. Inter and intra specific variations
in Ixora sps (l.coccinia and I. duffii) — seed setting
and seed formation: A search. Ph.D thesis submitted
to University of Kerala, India.

Kartha, A.R.S., and Menon, K.N. The isolation and
constitution of an acid from the root bark of Ixora
coccinea L. Proc. Indian acad. Sci., 1943; 17A, 11-
15.

Kartha, R.S. Storage of free higher fatty acids in root
bark of Ixora coccinea, Chem. Ind., 1967; 10: 830.
Koek-Noorman. The wood anatomy of Gardenieae,
Ixoreae and Mussaendeae (Rubiaceae). Acta Bot.
Neerl., 1972; 21: 301-320.

Lakshmanan, P., Lee, C.L. and Goh, CJ. An
efficient in vitro method for mass propagation of a
woody ornamental Ixora coccinea. Plant Cell Rep.,
1997; 16: 572-577.

Latha, P.G., Abraham, T.K. and Panikkar, K.R.
Antimicrobial properties of Ixora coccinea. L., Anci.
Sci. Life., 1995; 14: 286-290.

Latha, P.G., Panikkar, K.R. Cytotoxic and
antitumour principles from Ixora coccinea flowers.
Cancer Lett., 1998; 130: 197-202.

Latha, P.G., Panikkar, K.R. Modulatory effects of
Ixora coccinea flowers on cyclo phosphamide-
induced toxicity in mice. Phytother Res., 1999; 13:
517-520.

Latha, P.G., Panikkar, K.R. Chemoprotective effect
of Ixora coccinea L. flowers on cisplatin-induced
toxicity in mice. Phytother Res., 2001; 15: 364-366.
Liza Mary, M.A. 2011. “In vitro cytotoxicity studies
and improvement of secondary metabolites by
elicitors, hairy root culture and somatic
hybridization of Ixora coccinea and Ixora
finlaysoniana”. M.Phil dissertation submitted to M.S
University, Tirunelveli, Tamil nadu, India.

Malathy, S. and Pai, J.S. Micropropogation of Ixora
singaporensis (Linn) - An ornamental shrub. Curr.
Sci., 1998; 75 (6): 545-547.

Maniyar, Y., Bhixavatimath, P. and Agashikar, N.V.
Antidiarrheal activity of flowers of Ixora coccinea
Linn. in rats. J Ayurveda Integr Med., 2010; 1: 287-
291.

Mukesh Chandra Sharma and Smita Sharma.
Preliminary  Phytochemical and Antimicrobial
Investigations of the Aqueous Extract of Ixora
coccinea Linn and Commelina benghalensis L. on
Gram- Positive and Gram-Negative
Microorganisms. Middle-East Journal of Scientific
Research, 2010; 6(5): 436-439.

Nadkarni, K.M. Indian Materia Medica, Vol. 1.
Popular Prakasham Pvt. Ltd., Bombay, 1976; pp 75-
80 & 698-700.

Nair, S.C. and Panikkar, K. R. Antitumour
principles from Ixora javanica. Cancer Lett., 1990;
49: 121 -126.

Nair, S. C., Panikkar, B., Akamanchi, K.B,
Panikkar, K.R. Inhibitory effect of Ixora javanica

WWW.ejpmr.com

152




Ardra et al.

European Journal of Pharmaceutical and Medical Research

46.

47,

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

extract on skin carcinogenesis in mice & its
antitumour activity. Cancer Lett. 1991; 60: 253 -
258.

Nayak, B.S., Udupa, A.L. and Udupa, S.L. Effect of
Ixora coccinea flowers on dead space wound
healing in rats. Fitoterapia, 1999; 70: 233-236.
Nayar, T.S., Rasiya Beegam, A., Mohanan, N.,
Rajkumar, G. and Sibi, M. Flowering plants of
Kerala — A handbook. Tropical Botanical Garden
and Research institute, Thiruvananthapuram, Kerala,
India. 2006; Pp. 1069.

Padmaja,V., Sudhakaran Nair, C.R., Velayudha
Panickkar,P. and Hisham, A. 'Anti-inflammatoy
activity of the saponifiable fraction of the
petroleum ether extract of the root of Ixora
coccinea Linn." Indian. J. Pharm. Sci., 1993; 55(1):
28-32.

Panlilio, B., Aguinaldo, A., Yamauchi, T., Abe, F.,
Sylianco, C. L. and Guevara, B. 1992. An
antimutagenic constituent from Ixora coccinea
Linn.(Rubiaceae) Abstrct No TP 15, 7 ™ Asian
Symposium on Medicinal Plants,(ASOMPS VII) 2 -
7, Manila, Philippines.

*Panikkar, K.R., Bhanumathy, P., and Raghunath,
P.N. Amala Research Bulletin, 1985; 5: 39.
Panikkar, K.R., Bhanumathy, P., and Raghunath,
P.N. 1986. Anticancer activity of an ayurvedic oil.
Panikkar, K.R. 1987. Cytotoxic studies of Ixora
coccinea. In: Proceedings of the Silver Jubilee
celebration. Captain Srinivasa Murthy Research
centre, Madras.

Poojari, M., Padyana, S. and Raghavendra Rao, B.
Evaluation of antioxidant and antimicrobial
properties of Ixora brachiata Roxb. e-Journal of
Chemistry, 2009; 6(3): 625-628.

Prasanthkumar, M.G. and  Sujanapal, P.
Conservation status and distribution range of Ixora

johnsonii  Hook. f. (Rubiaceae). Curr. Sci., 2008;
95(8): 1004 and 1005.
Ragasa, C.Y., Tiu. F., Rideout, JA. New

cycloartenol esters from Ixora coccinea. Nat. Prod.
Res., 2004; 18(4): 319-323.

Rajaseger, G., Tan., H.T.W., Turner, I.M. and
Kumar, P.P. Analysis of genetic diversity among
Ixora cultivars (Rubiaceae) using random amplified
polymorphic DNA. Annals of Botany, 1997; 80:
355-361.

Rajaseger, G., Tan, H.T.W., Turner, I. M., Saw,
L.G. and Kumar, P.P. Random amplified
polymorphic DNA variation among and within
selected Ixora (Rubiaceae) populations and mutants.
Annals of Botany, 1999; 84: 253-257.

Rastogi, R.P. and Mehrotra, B.N. Compendium of
Indian Medicinal Plants, VVol.l (1960 -1969), CDRI,
Lucknow and PID, CSIR, New Delhi, 1991. pp. 228.
Ratnasooriya, W.D., Deraniyagala, S.A., Galhena,
G., Liyanage, S.S.P., Bathige, S.D.N.K. and
Jayakody, J.R.A.C. Anti-inflammatory Activity of
the aqueous leaf extract of Ixora coccinea. Pharma.
Biol., 2005. 43(2): 147-152.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Ratnasooriya, W.D., Deraniyagala, S.A., Bathige,
S.D.N.K., Goonasekara, C.L., Jayakody, J.R.A.C.
Antinociceptive action of aqueous extract of the
leaves of Ixora coccinea. Acta. Biol. Hungarica,
2005a; 56: 21-34.

Reena. Z., Sudhakaran, N.C.R., Velayudha, P.P.
Anti-inflammatory and anti-mitotic activities of
lupeol isolated from the leaves of Ixora coccinea
Linn., Ind. J. pharm. Sci., 1994. 129-132.
Sadeghi-Nejad, B. and Deokule, S.S.
Antidermatophytic activities of Ixora brachiata
Roxb . Afr. J. Biochem. Res., 2009; 3(10): 344-348.
Saha, M. R., Alam. A., Akter, R. and Jahangir, R.
In- Vitro free radical scavenging activity of Ixora
coccinea L. Bangladesh J. Pharmacol, 2008; 3: 90-
96.

Saifullah Khan, Mariam Iftikhar and Bushra Saeed.
An economical and efficient method for mass
propagation of Ixora coccinea, Pak. J. Bot., 2004;
36 (4): 751-756.

*Sastry, M.S., 1974. Ind. Vet. J. Pp: 51.

Saxena, H.O. A survey of the plants of Orissa
(India) for tannins, saponins, flavonoids and
alkaloids. Lloydia., 1975; 38: 346.

Seethadevi, B., Sudhakaran nair, C.R., and
Velayudha Panicker, P. Pharmacognostical and
Pharmacological Studies on the Root of Ixora
coccinea Linn Rubiaceae. Indian J. Pharm. sci.,
1991; 53: 92-93.

Sharma, M. A comparative study of sclereids in
some members of the Rubiaceae. Proc. Indian Natl.
Sci. Acad (Biol. Sci.), 1970; 36: 289-296.

Singh, R. and Singh, R. Screening of some plant
extracts for antiviral properties. Technology, 1972;
9(4): 415-416.

Subramanian, S.S. and Nair, A.G.R. Distribution of
mannitol and flavonols in some Rubiaceous plants.
Phytochemistry, 1971; 10(9): 2125 - 2127.
Sudhakaran Nair. C. R, 2001. Studies on the
pharmacological and Biochemical effects of the root
of Ixora coccinea. M.Phil dissertation submitted to
the University of Kerala, Thiruvananthapuram,
Kerala, India.

Sultana, S., Rahman, M.S., Hossain, M.A., Hossain,
M.K. and Rashid, M.A. Phytochemical and
biological investigations of Ixora lutea Hutch.
Dhaka Univ J Pharm Sci; 2009; 8(1): 17-21.

Surana, A. R., Aher, A.N., Pal, S.C and Deore, U.V.
Evaluation of anthelmintic activity of Ixora
coccinea. Int. J. of Pharm. & Life Sci., 2011; 2(6):
813-814.

Tanamatayarat, P. et al., 2003. Screening of some
Rubiaceous plants for Cytotoxic Activity against
Cervix Carcinoma(KB-3-1) Cell line.

Thakur, P.C. and Kumar, H. Tissue culture study of
Ixora parviflora Vahl.-a woody ornamental shrub.
Asian J Microbiol Biotechnol Environ Sci; 2009; 11:
881-883.

WWW.ejpmr.com

153




Ardra et al. European Journal of Pharmaceutical and Medical Research

76. Tripathi, K.N., Pandey, D.K., Tripathi N.N. and
Dixit, S.N. Antifungal activity in pollens of some
higher plants. Ind. Phytopath, 1982; 35(2): 346-348.

77. Udayan, P.S. and Indira Balachandran. Medicinal
plants of Arya Vaidyasala Herb Garden. Centre for
Medicinal Plant Research: 2009; pp. 209-210.

78. Usha. M, Reginald Appavoo. M, Immanuel, G.
Pharmacognostical ~ study  and Preliminary
phytochemical screening of the leaf of Ixora
johnsonii Hook.f. A Rare, Endemic, Critically
Endangered species of Southern Western Ghats of
Kerala, India. Int. J. Pharm. Phytopharmacol. Res.,
2012; 1(5): 263-270.

79. Usha.M. 2012. Studies on Population analysis,
Pharmaceutical ~ evaluation  and Molecular
characterization of Ixora johnsonii —A rare,
endemic, critically endangered species of Southern
Western Ghats of Kerala, India. Ph.D thesis
submitted to  Manonmaniyam  Sundaranar
University, Thirunelveli, Tamilnadu, India.

80. Usha. M, Reginald Appavoo. M, Immanuel, G.2013.
“Studies on Population analysis of Ixora johnsonii
Hook. f. - A rare, endemic, critically endangered
species in Southern Western Ghats of Kerala, India.”
Proceedings of the UGC sponsored National seminar
on Environmental Security for Sustainable
Development, during March 15™-16" organized by
Dept. of Plant Biology & Plant Biotechnology, Sree
Ayyappa college for Women, Chunkankadai and
Vivekananda Kendra, Kanyakumari. (ISBN: 978-81-
929308-0-0)

81. Usha. M, Reginald Appavoo. M,Vasanthakumari. B,
Immanuel, G.2013. Ethno-medicinal study with
special reference to antimicrobial activities on Ixora
johnsonii Hook. f. - A rare, endemic, critically
endangered taxon in Southern Western Ghats of
Kerala, Peninsular India. Paper presented in II™
International conference on “Ecosystem
conservation, climate change and sustainable
development (ECOCASD 2013)” during 3-5
October , organized by the Department of Aquatic
biology & Fisheries, University of Kerala,
Thiruvananthapuram, India and Ambo university,
Ethiopia and Directorate of Environment & Climate
change, Govt. of Kerala, India.

82. Usha. M, Reginald Appavoo. M, Immanuel, G.2015.
“In Vitro Propagation of Ixora johnsonii Hook.f., -
A rare, endemic, critically endangered taxon in
Southern Western Ghats of Kerala, India”. Poster
paper presented in DBT sponsored International
conference on Reasserting Microbial Biotechnology
to Deflate Global Disease Burden- RMBT'15 held
on 28" and 29" September 2015, Organized by
Microbial Biotechnology Laboratory, Department of
Biotechnology, M.S University, Tirunelveli, Tamil
nadu.

83. Vadivu, R., Jayashree, N. Kasthuri, C. Rubhini, K.
and  Rukmankathan, G.  Pharamcognostical
Standardization of leaves of Ixora coccinea, Linn. J.
Pharm. Sci. and Res., 2009; 1(4): 151-157.

84.

85.

86.

87.

88.

89.

90.

Varghese. P.G., 1956. Proc. 43" Ind. Sci. Congress,
Part. 111 (Abstr.). pp: 131.

Vijayakumari. V., Salomi, M. J., Panikkar, K.R.
1987. Antibacterial effects of Ixora coccinea. In:
Proceedings of the Annual Conference of the
Society of Biological Chemist, Tirupati, India.
*Willis, J.C. 1966. A dictionary of the flowering
plants and ferns. (ed.) H.K.A. Shaw - 7" revised).
Cambridge University Press, London, New York.
*Yadav, R.N. Indian Perfum., 1989; 33(2): 128-
129.

Yoga Latha,L., Darah,|., Jain,K. and
Sasidharan,S.2012. Pharmacological screening of
methanolic extract of Ixora species. Asian Pacific
Journal of Tropical Biomedicine. 149-151.
Yasmeen, M., Prabhu, B., Agashikar, N.V.
Evaluation of the Antidiarrhoeal activity of the
leaves of Ixora coccinea Linn. in rats. Journal of
Clinical and Diagnostic Research, 2010; (4): 3298-
3303.

Zachariah, R., Sudhakaran Nair, C. R. and
Velayudha, P.P. 1994. Anti-inflammatory and anti-
mitotic activities of lupeol isolated from the leaves
of l.coccinea Linn. Indian J. Pharm Sci. 56 (4):
129-132.

WWW.ejpmr.com

154




