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The members of Sterculiaceae are
valuable source of different kinds of useful
products like wood, medicine, fiber, firewood and
timber suitable for furniture, as well as decorative
plants, pharmaceutical products and aestic items.
In recent years the relevance of plant tissue
culture methods has gained thrust to meet the
growing demands for pharmaceutical industries
since the genetic diversity of medicinal plants is
decreasing  hap  hazardously.  Conventional
propagation and high demand of planting
material are the major constraints for the large
scale multiplication of medicinal species which
can be met economically and efficiently in short
span of time by in vitro propagation.
Micropropagation is an alternative means of
propagation that can be engaged in the
conservation of flora in relatively shorter time.
Tissue culture is useful for multiplying and
conserving the useful species which are difficult to
regenerate and thus can be saved from extinction.
There is an only partial advancement explored at
the research level to suggest tissue culture studies
in Sterculiaceae. Conclusively, this appraisal is
the first of its kind which emphasizes the
procedures available for in vitro propagation
along with some of the remarkable achievements
carried in  some  pharmaceutically  and
commercially important plants by in vitro culture
techniques of plants from this family.
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In many countries herbs and botanicals
have a long history of medicinal use for
alleviating human suffering from the very
beginning of human civilization, and records of
the use of these botanicals are available since
about 5000 years ago (Gupta et al; 2010) .

According to World Health organization (WHO)
about 80% of world populations are still
dependent on traditional medicines (Deshpande
and Bhalsing; 2013). India holds an enormous
area with wide variation in climate, soil, altitude
and latitude. India with its biggest repository of
medicinal plants in the world may perhaps
maintain an important position in the production
of raw materials either directly for crude drugs or
as the bioactive compounds in the formulation of
pharmaceuticals and cosmetics etc (Tiwari, 2008
and Deshpande and Bhalsing; 2014a). In India,
nearly 15000 plant species are used as a source of
herbal medicines coming from different families
to cure problems ranging from anti-biotic to anti-
infective and from anti-cancer to anti-aging
(Tiwari; 2008). But in contrast however one such
family which needs attention is family
Sterculiaceae.

Family Sterculiaceae

Family Sterculiaceae is a family of flowering
plants and often referred to as the chestnut
family found throughout the world (Kirsty
Reid; 2002) .The family name is based on the
genus Sterculia. As traditionally circum-
scribed the families Sterculiaceae, Malvaceae,
Bombacaceae and Tiliaceae comprise the
"core Malvales" of the Cronquist system and
the close relationship among these families is
generally recognized. It is quite a large family
with 1,200 species (50 genera) which occurs
in tropical and subtropical regions and mainly
includes trees and shrubs (Kirsty Reid; 2002).
However, some of the species are herbaceous.
Sterculiaceae had previously been recognized
as a family by most systematists. The most
famous products of the family are chocolate
and cocoa from Theobroma cacao, followed
by kola nuts.
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Medicinal
Sterculiaceae
To a certain extent the members of the family
Sterculiaceae serve as sources of medicine,
fibre, firewood and timber suitable for furniture,
as well as decorative plants (Van Wyk, 1974).
Probably the most important member
economically is the American cacao tree
(Theobroma cacao), which is the source of
commercial cocoa and chocolate (Kirsty Reid;
2002).Many species yield timber. The continued
use of plants as food, as a source of beverages
and for their medicinal properties depends on
knowledge of the chemical constituents that are
present (Harborne and Baxter; 1993).Many are
rich sources of pharmaceutically important
compounds like diosgenin (Shriram and Shitole;
2008 and Deshpande and Bhalsing; 2014b),  —
sitosterol (Chawla and Bansal; 2014)The fruits
are used as a stimulant, healing rituals and
topical analgesic (Iwu; 1993)The seeds
containing caffeine, is used as leprosy remedy,
gastrointestinal disorders (Okwari et al., 2000)
The leaf decoction is drunk as an antimalarial,
while the crushed leaves are applied over the
affected area against leprosy. Leaves used as
aperient, diuretic and insect repellent (Chopra
et al, 1992). Roots used in conventional
medicine for stomach complaints curing skin
diseases and cleansing wounds and to treat
venereal diseases (Hutchings; 1992; Wu;
1993; and Chhabra et al; 1993). Decoctions of
bark used in delayed labour. The infusions of
bark or wood are used for treating intestinal
ulcers, stomach complaints, haemorroids and
diarrhoea (Van Wyk et al., 1997). The gum
obtained from various plants finds its use in
medicine (Mujumdar et a/; 2000).Some of the
family members are purgative, emollient,
abortifacient, anti-tussive, anti-rabies, anti-
syphilitic (Kirsty Reid; 2002)

Many members of the family
Sterculiaceae are propagated through tubers, stem
cuttings or through seeds conventionally. But
these methods have certain agronomic constraints
like hampering the production by several
significant viral, fungal diseases and availability

significance of family

lack of good healthy planting materials (Das et al;
2013). The conventional methods are slow and
not adequate for rapid multiplication. Further, the
yield is drastically reduced by viral and nematode
infections etc. and also due to ruthless
exploitation of medicinal herbs form natural
habitats. Not only these but some of the members
revive naturally through seeds, but however their
cultivation rate and poor seed dormancy are
crucial factors for its propagation. As a result of
which many of the valuable useful plant members
are getting extinct or endangered. Plant tissue
culture technique would be wuseful for
conservation of rare and endangered plants for the
production of industrially important
phytochemicals.

In vitro propagation may help to
prevail constraints related with availability of
high quality of planting material, tissue
culture technique provides a way to increase
the rapid production of medicinal and also
enhances the production of useful bioactive
biomedicinals (Bhalsing ef a/; 2000 and
Deshpande and Bhalsing; 2014c¢). Though this
family has such immense and valuable
medicinal importance, but still there are no
reports on tissue culture studies in family
Sterculiaceae. There is an only limited
progress at the research level to suggest tissue
culture of Sterculiaceae. Hence, the present
appraisal summarizes firstly some of the
important reports on the in vitro propagation
of medicinally important members form
family Sterculiaceae from literature data of
recent years. This review will focus the
significant achievements of recent years in the
field of micropropagation of Sterculiaceae.
Medicinally from
Sterculiaceae
Sterculia urens (Roxb)

Sterculia urens is a moderate sized, deciduous
tree belonging to the family Sterculiaceae
(Town et al; 2008). It is commonly known as
‘gum karaya tree'. This gum is a complex
polysaccharide. It is used as an ingredient in

important  plants
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the preparation of emulsions, lotions, denture
fixative powders, bulk laxatives, as a pulp
binder in the preparation of thin papers. The
gum also has applications in petroleum,
textile, pharma, food and dairy industries. It
has a wide application in food, baking and
dairy industries (Gautami and Bhat; 1992).
The gum is in great demand both within and
outside India. Considerable part of the gum
produced in India is exported (Subhashini et
al; 2010)

Guazuma crinita Mart

It’s a tropical tree species of medium height
with a light hardwood. This species is used
has good working properties that has been
mainly used for light construction, interior
joinery, panelling, mouldings, cases, packing,
and matches (Emilio et al; 1997).

Hildegardia populifolia (Roxb) Schott and Endl
Hildegardia  populifolia, an  endangered
indigenous medium sized tree species of family,
Sterculiaceae. The leaf extract is known to possess
wound healing properties (Anuradha and Pullaiah;
2001). The whole plant extract is used to cure
malaria and dog bite Varaprasad et al; (2009). The
leaf and stem bark extracts are reported to have
antimicrobial (Saradha and Paulsamy; 2012a),
antioxidant (Saradha and Paulsamy; 2012b) and
anti-inflammatory  activities  (Saradha and
Paulsamy; 2013). The fiber extracted from the
bark is used for domestic purposes

Sterculia foetida L

Sterculia foetida is a tropical plant used as a
timber for doors of huts, dugout canoes, boat
planking, guitars and carved toys. The gum is
used for bookbinding, fire wood and charcoal
(Yoganandam et al; 2012). The seeds are eaten as
purge/dewormer. The oil from seeds has its use in
local culinary and traditional medicine. The leaves
and bark is of medicinal importance. The leaves
exhibit anti inflammatory activity in acute
carrageenan induced rat paw edema. (Mujumdar
et al; 2000).0il from the seed is extracted on local
scale to be used in medicine. (Rastogi and

Mehrotra; 1993)

Sterculia setigera Del
S. setigera is a multifunctional plant species used

for the treatment of boils, inflammations,
chicken—pox, measles, dysentery, syphilis,
epilepsy, jaundices, malaria and leprosy

traditionally (Igoli et al; 2005). The boiled leaves
are used to treat malaria, and the stem bark
decoction is used for the treatment of asthma,
bronchitis,

wound, fever, toothache, gingivitis sore,
abscess, and diarrhea (Lawal et al; 2010). The
anti -bacterial and anti-fungal activities of
dried bark, dried fruit and the root of
S.setigera against common microbes species
like Bacillus subtilis, Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli,
Aspergillus niger and Candida albicans have
been reported (Ibrahim et al; 2012)

Helicteres isora L

It is commonly known as East Indian screw
tree or red isora or spiral bush which appears
as an arborescent sub deciduous shrub or
small tree. This plant finds its use in
traditional medicine since every part of this
plant is wused in Ayurvedic system of
medicine. The root juice and bark of
Helicteres isora is claimed to be useful in
snake bite, diabetes, asthma, blood disorder,
cough, colic, diarrhoea, dysentery, stomach
affections, intestinal infections, emphysema,
and also as a urinary astringent (Shriram et al.
2008).The fruits are astringent, acrid,
refrigerant, demulcent, constipating, and
stomachic possessing anti HIV activity (Otake
et al. 1995). The decoction of the root is
mixed with turmeric powder and applied
externally to treat cuts and wounds by the
ethnic people of Rayalseema region of Andhra
Pradesh, India (Nagaraju and Rao; 1990). The
roots possess hypolipidemic and
antihyperglycemic activities (Kumar and
Murugesan; 2008). The plant is an recently
investigated important source of Diosgenin, a
steroidal sapogenin which forms a precursor
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for the chemical synthesis of steroidal drugs,
oral contraceptives and is tremendously
important to the pharmaceutical
industry(Deshpande and Bhalsing; 2014b)

Tissue culture studies in medicinally
important family members of Sterculiaceae
Tissue culture studies in family
Sterculiaceae has been achieved by using
different explants for rapid regeneration and
multiplication. Several factors are reported to
influence the growth of in vitro propagated
plants. Various workers used different
explants for propagating their plant by
culturing different medicinally important
plants from Sterculiaceae (Table 1).
Micro-propagation of S. wurens via
cotyledonary node segments was reported by
Purohit and Dave; (1996) on MS medium
containing 2.0 mg/L BAP. While, Emilio et al;
(1997) reported tissue culture of an endemic
tropical tree species Guazuma crinita Mart by
shoot organogenesis from root and petiole
explants on Woody plant medium (WPM)
supplemented with Zeatin (trans-6-(4-hydroxy-3-
methylbut-2- enyl) amino-purine). Sunnichan et
al; (1998) worked with Sterculia urens (Roxb)
and propagated the plant using nodal explants in
the adult growth phase on MS basal medium
fortified with 6.62 uM BAP. A tissue culture
study of an endangered tropical forest tree
Hildegardia populifolia
(Roxb) Schott and Endl was carried by Anuradha
and Pullaiah; (2001) by culturing nodal explants
on MS medium with 2.0 mg/L BAP along with a
significant remarkable achievement of somatic
embryo formation from immature zygotic embryo
explants when fortified with 3.0 mg/L o -
Naphthalene Acetic Acid (NAA) and 1000mg/ L
Casein Hydrolystae (CH). In another report, Anita
and Pullaiah; (2002) micropropagated Sterculia

foetida through hypocotyls and shoot tip explants
on MS medium fortified with 2.0 mg/ L BAP.
Town et al; (2007) developed a protocol for large
scale propagation of Sterculia wurens via
cotyledonary nodal cultures and reported that
Thidiazuron (TDZ) at a concentration of 2.27 uM
was most effective in inducing bud break while
cytokinin alone was responsible for enhanced
frequency of shoot regeneration. While, in another
research, Town et al; (2008) designed a
reproducible procedure for Sterculia urens by
using intact seedlings as source of explants on MS

medium supplemented with 5.0 uyM TDZ + 1.5
uM GA3 + 0.1% ascorbic acid. Shriram et al;
(2007) reported direct organogenesis of sub
deciduous shrub of Helicteres isora through nodal
explants on MS medium containing 13.94 uM
Kinetin + 13.31 uM BAP. In another research
work by Shriram et al; (2008), MS media fortified
with 13.32 uM BAP + 2.32 uM Kinetin was
found effective for indirect organogenesis in
Helicteres isora via shoot tip explants. Subhashini
devi et al; (2010) reported micropropagation of
Sterculia urens though nodal cultures and found
that MS medium fortified with TDZ at a
concentration of 0.90uM and BAP at a
concentration of 13.33uM gave best results.
Peroxidases, poly phenol oxidase, total proteins,
total carbohydrates and total phenols were
biochemically analyzed at an interval of 20, 40
and 60 days and biochemically analyzed from in
vitro derived plants. An in vitro procedure for
micrografting of adult scions of Sterculia setigera
was developed Dame et al; (2010) to overcome
low rooting in adult shoot by grafting axenic
micro shoots from adult trees as scions on
rootstock seedlings by culturing them on MS
medium supplemented with 1.5 mg/LL BAP.
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Table 1. Plant tissue culture studies in family Sterculiaceae

Medicinal plant Percentage of Explant source References
Species regeneration
Sterculia urens (Roxb) 30%, Nodal segment, cotyledonary Purohit and Dave; 1996 Sunnichan
. . node, intact seedlings et al; 1998; Town et al; 2007 and
30% and 60% 2008; Subhashini devi et al; 2010
Guazuma crinita Mart 90% Root and petiole Emilio et al; 1997,

Nodal and immature zygotic Anuradha and Pullaiah; 2001

Hildegardia populifolia 30%
embryo

(Roxb) Schott and Endl

st lia foetida L 40% Hypocotyls and shoot tip Anita and Pullaiah; 2002
erculia foetida o

explants
Sterculia setigera Del 100% Micrografting of adult scions Dame et al; 2010
Helicteres isora L 79% and 73% Nodal and Shoot tip explants Shriram et al; 2007 & 2008
75% Axillary bud Chawla and Bansal; 2014

Conclusion

In vitro propagation can become an important
alternative to conventional propagation for
wide range of plant species like threatened,
medicinal, ornamental, endangered, endemic
etc. These techniques would greatly
contribute to develop economically important
plant species of the future on a large scale.
Thus, the present appraisal reviewed the
compressive compilation of tissue culture
studies in different medicinal plants
belonging to the family Sterculiaceae via
different explants. Thus, we can conclude that
the regeneration system is repeatable and can
be easily used to regenerate plants of
economic importance from the information
based on the data of the present study.

Acknowledgement

Mr Harshal A Deshpande is thankful to North
Mabharashtra University, Jalgaon for award of
Shri Gyanchand Raisoni fellowship for
doctoral  studies. = Authors  gratefully
acknowledge financial assistance at School of
Life Sciences, from UGC; New Delhi under

SAP — DRS Program and DST; New Delhi
under DST FIST Program

Available online: https://edupediapublications.org/journals/index.php/lJR/

References

[1] Anita S and Pullaiah T (2002) Shoot
regeneration for hypocotyls and shoot tip explants
of Sterculia foetida L derived from seedlings.
Taiwania; 47 (1); 62 — 69

[2] Anuradha T and Pullaiah T (2001). Effect
of hormones on organogenesis and somatic
embryogenesis of an endangered tropical forest
tree - Hildegardia populifolia (Roxb) Schott and
Endl; Taiwania; 46 (1); 62 — 74

[3] Bhalsing SR, Teli NP, Pawar PK,
Maheshwari VL (2000).  Isolation  and
characterization of Solasodine from cultured cells
of

[4] Solanum khasianum. Journal of Plant
Biology; 27(2); 185-187

[5] Chawla S and Bansal YK (2014).
Qualitative and quantitative estimation of J-
sitosterol from in vitro regenerated stem bark and
callus of Helicteres isora L. Asian journal of
pharmaceutical and clinical research; 7 (3); 178 —
180

[6] Chawla S and Bansal YK (2014).
Enhanced Effect of Additives on Direct and
Adventitious Shoot Multiplication in Helicteres
isora L. International journal of Pharm Sci. Rev.
Res., 27 (1); 261 — 265

[7] Chhabra SC, Mahunnah RL and Mshiu
EN (1993). Plants used in traditional medicine in
Eastern Tanzania. VI. Angiosperms (Sapotaceae
to Zingiberaceae).Journal of Ethnopharmacology;
39;83-103

[8] Chopra RN, Nayar SL and Chopra IC
(1992). Glossary of Indian Medicinal Plants.
Publication and Information Directorate, CSIR,

Page | 2852




® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X
Volume 04 Issue-17

4

December 2017

New Delhi, India
[9] Dame N, Yaye KG, Aliou N, Maurice S,
Samba AN and Mamoudou AT (2010). In vitro
micrografting of Sterculia setigera
[10] Del. African journal of biotechnology,9
(50); 8613-8618
[11] Das S, Choudhary MD and Mazumder
PB. (2013) In vitro propagation of genus
Dioscorea — a critical review. Asian Journal
[12]  of

Pharmaceutical and Clinical
[13] Research; 6; (3); 26-30
[14] Deshpande HA and Bhalsing SR (2013).
Recent advances in the phytochemistry of some
medicinally important Cassia species — a review.
International journal of pharma medicine and
biological sciences; 2(3); 60-78
[15] Deshpande HA and Bhalsing SR (2014a).
A review of phytochemical profile of
[16] Desmodium gangeticum (L.) DC: A
valued endangered medicinal plant. International
Journal of pharmaceutical science and health care;
1(4);36 — 48
[17] Deshpande HA and Bhalsing SR
(2014b). Isolation and characterization of
Diosgenin from in vitro cultured tissues of
Helicteres isora. Physiology and molecular
biology of  plants; 20(1);89-94 doi
10.1007/s12298 — 013 — 0 2053
[18] Deshpande HA and Bhalsing SR (2014c).
Plant derived novel biomedicinal: Diosgenin.
International journal of pharmacognosy and
phytochemical research; 6 (4); 780 — 784
[19] Emilio M, Katsuaki I, Isao K, Akira S
(1997). Micropropagation of Guazuma crinita
Mart. By root and petiole culture. In vitro cellular
and developmental biology; 33 (2); 131 — 135
[20] Gautami S and Bhat RV (1992). A
monograph on gum karaya, Silver prints, uppal,
Hyderabad, India,
[21] Gupta VK, Singh GD, Singh S and Kaul
A (2010). Medicinal Plants: Phytochemistry,
Pharmacology and Therapeutics; Gupta VK Ed.;
Vol — 1, Daya Publishing house, New Delhi, India
[22] Harborne JB and Baxter H (1993).
Phytochemical Dictionary: A handbook of
bioactive compounds from plants. Taylor and
Francis, London; UK

[23] Hutchings A. (1992). Plants used for
some stress related ailments in Traditional

Zulu, Xhosa and Sotho medicine. University
of Natal; Pietermaritzburg;

[24] PhD thesis

[25] Ibrahim TB, Esther AA, Yuehong W
and Francis OS (2012). Anti-TB Activity

[26] of [27] setigera [28] Leav
Sterculia Del., es
[29] (Sterculia [30] Journal [31] Phar
ceae); of maco-

[32] gnosy and Phytochemistry; 1 (3);

17 — 23 Igoli JO, Ogaji OG, Tor-Anyiin

TA, Igoli NP

[33] (2005). Medicinal practices among
the Igede people of Nigeria Part II, African
journal of complementary and alternative
medicine; 2 (2); 134 — 152

[34] Iwu MM (1993). Handbook of
African Medicinal Plants. CRC Press, Boca
Raton Kirsty A R (2002). Pharmacological
properties

[35] of members of the Sterculiaceae;
University of Natal; Pietermaritzburg; Ph. D
thesis.

[36] Kumar G and Murugesan AG (2008).
Hypolipidaemic activity of Helicteres isora L.
bark extracts in streptozotocin induced
diabetic rats. Journal of Ethno-pharmacology;
116; (1); 161-6.

[37] Lawal 10, Uzokwe NE, Igboanugo
AB (2010).Ethno medicinal information on
collation and identification of some medicinal
plants in Research Institutes of South-west
Nigeria; African Journal of Pharmacy and
Pharmacology; 4 (1); 001— 007

[38] Mujumdar, AM, Naik, DG, Waghole
RJ, Kulkarni DK and Kumbhajkar MS.
(2000). Pharmacological Studies of Sterculia
foetida Leaves. Pharmaceutical Biology; 38;
13-17.

[39] Nagaraju N and Rao KN (1990). A
survey of plant crude drugs of Rayalaseema,
Andhra Pradesh, Indian Journal Ethno-
pharmacology; 29; 37 — 58

[40] Okwari 00, Ettarh RR, Akpogomeh
BA and Eteng MU (2000). Gastric Anti-
Secretory and Anti-Ulcerogenic effects of D.
[41] buettneri in rats. Journal of Ethno-
pharmacology; 71; 315 - 319

[42] Otake T, Mori H, Morimoto M, Ueba N,
Sutardjo S (1995). Screening of Indonesian plant
extracts for anti human immuno deficiency virus
typel (HIV-1) activity. Phytotheraphy research 9:

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 2853




® International Journal of Research

Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X
Volume 04 Issue-17

4

6-10.
[43] Purohit SD and Dave A (1996). Micro-
propagation of Sterculia urems Roxb. — An

endangered tree species. Plant cell reports; 15;
704-706

[44] Rastogi RP and Mehrotra BN (1993).
Compendium of Indian medicinal plants, Vol-3,
Publication and Information Directorate, New
Delhi; p.609-610.

[45] Saradha M and Paulsamy S (2012a).
Antibacterial activity of leaf and stem bark
extracts of the endangered tree species,
Hildegardia populifolia (Roxb.) Schott and Endl.
(Sterculiaceae).  Journal of research in
antimicrobials; 1; 023-027.

[46] Saradha M and Paulsamy S (2012b).
Paulsamy S. In vitro antioxidant activity and
polyphenol estimation of methanolic extract of
endangered medicinal tree species, Hildegardia
populifolia (Roxb.) Schott & Endl. International
journal of phytomedicine; 4; 362-368.

[47] Saradha M and Paulsamy S (2013).
Antinociceptive and anti-inflammatory activities
of stem bark of an endangered medicinal plant,
Hildegardia populifolia

[48] (Roxb.) Schott and Endl. International
Journal of Pharma and Bio Sciences; 4(3): 30-36.
[49] Shriram V, Vinay K and Shitole MG
(2007). In vitro regeneration through nodal
explants in Helicteres isora L., an important
medicinal plant. Journal of Plant Biotechnology;
34 (3); 189 - 195

[50] Shriram V, Vinay K and Shitole MG
(2008).Indirect  organogenesis and  plant
regeneration in Helicteres isora L, an important
medicinal plant. In vitro cellular and
developmental biology; 44 (3);186-193

[51] Subhashini Devi P, Satyanarayana B,
Arundathi A, and Raghava Rao T (2010).

December 2017

Biochemical analysis of in vitro derived plants of
Sterculia urens during acclimatization. Journal of
chemical and pharmaceutical research; 2(4):635-
641

[52] Sunnichan VG, Shivanna KR and Mohan
Ram HY (1998). Micropropagation of gum karaya
(Sterculia urens) by adventitious shoot formation
and somatic embryogenesis. Plant cell reports;17;
951 -956

[53] Tiwari S (2008) Plants: A Rich Source of
Herbal Medicine. Journal of natural products; 1;
27-35.

[54] Town MH, Thummala C and Ghanta RG
(2007). High frequency shoot regeneration of
Sterculia urens Roxb. An endangered tree species
through cotyledonary node cultures. African
Journal of Biotechnology; 6 (14), 1643-1649

[55] Town MH, Thummala C and Ghanta RG
(2008). Micropropagation of Sterculia urens Roxb.
An endangered tree species from intact seedlings.
African Journal of Biotechnology ; 7 (2); 095-101
[56] Van WB, Van OB and Gericke N (1997).
Medicinal Plants of South Africa. Briza
Publications, Pretoria

[57] Van WP (1974). Trees in the Kruger
National Park. Vol — 2 ; Purnell, Cape Town

[58] Varaprasad B, Katikala PK, Naidu KC,
Penumajji S (2009). Antifungal activity of selected
plant extracts against pytopathogenic fungi
Aspergillus niger. Indian Journal of Science and

Technology; 2(4); 87-90.

— Yoganandam PG Gopal V and
Kaviarasan L (2012). Promising pharmaceutical
prospective of ‘java olive’- Sterculia foetida Linn
(Sterculiaceae). International journal of pharmacy
review and research; 2(2); 93-96

Available online: https://edupediapublications.org/journals/index.php/IJR/

Page | 2854



