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Abstract: Gloriosa superb L. under the family Colchicaceae, commonly called Glory lily, is a medicinally important
endangered herbaceous, perennial climbing medicinal plant with L or V-shaped/ finger-like tubers that are pure
white when young, becoming brown with age found throughout India. The plant commonly used in several native
systems of medicine for the practice of various human diseases like cancer, gout, ulcer, piles, scrofula and act as
antipyretic, antihelmintic, purgative, and anti-abortion. But, it also caused disorders and even mortalities to
humans and animals due to both purposeful and accidental poisoning. The plant currently widely cultivated
throughout the world as an ornamental plant. The better antifungal zone of inhibition observed in 26.3+0.22 mm
against A. flavus on 5 mg/ml concentration of seed extract followed by 26.0£0.83 mm against G. fujikuroi on 10
mg/ml. The minimum zone of inhibition  14.740.14 mm in 5 mg/ ml against C. glabrata and 16.3+0.53 mm in 10
mg/ml against F. proliferatum on 10 mg/ml concentration of methanol extract. Similarly, the maximum zone of
inhibition observed in 32.1+0.38mm against A. foetidus on 10 mg/ml concentration of tuber extract followed by
31.0+0.21 mm against A. ustus on 10 mg/ml. The minimum zone of inhibition ~ 17.0£0.01lmm observed against F.
proliferatum on 5 mg/ml concentration of methanol extract followed by 23.0+£0.01mm against Candida albicans. The
antifungal activity of the tuber has a good source of antifungal fungal substance than seed methanol extract. The
study confirmed that the methanol tuber extract is having a good source of antifungal content than seed methanol
extract and to be isolated the secondary metabolites and also to be developed new drugs against A. foetidus, A.
niger, T. viride and A. ustus from the tuber.
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I. INTRODUCTION

Human beings have been utilizing plants for primary health care since time immemorial. Recent estimates reported that
over 9,000 plant species had known medicinal values in various cultures and countries and without having conducted
comprehensive research amongst several indigenous and also other communities. In India, approximately 1700 plant
species used in Ayurveda, 500 for Siddha, 400 for Unani, 300 for Amchi systems of medicine with substantial overlaps of
common plants among these systems. The Colchicaceae family has several members that are of economic importance.
Notable among them are Colchicum autumnale L., C. luteum Baker, and Gloriosa superb grew as sources of colchicine
[1]. [2] reported G. superba exported by India, Sri Lanka, Nigeria, Cameroon, and Zimbabwe to pharmaceutical
industries. Colchicine is an ancient anti-inflammatory medicine, has been employed newly for treating an increasing
number of disorders characterized by enhanced leukocyte trafficking including Behget’s syndrome, primary biliary
cirrhosis, alcohol-induced liver cirrhosis, psoriasis, Sweet’s syndrome, scleroderma and sarcoidosis [3];[4]. Since 1972,
colchicine has become the drug for prophylaxis against Familial Mediterranean Fever (FMF) attacks and risk of
amyloidosis[3];[4].
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1.1 Traditional uses of Gloriosa superba

Gloriosa superba L. under the family Colchicaceae, commonly called Glory lily, is a medicinally important endangered
herbaceous, perennial climbing medicinal plant with L or V-shaped/ finger-like tubers that are pure white when young,
becoming brown with age found throughout India. The plant currently widely cultivated throughout the world as an
ornamental plant [5]The plant commonly used in several native systems of medicine for the practice of various human
diseases like cancer, gout, ulcer, piles, scrofula [6]and act as antipyretic, antihelmintic, purgative and anti-abortion. But, it
also caused disorders and even mortalities to humans and animals due to both purposeful and accidental poisoning.
Traditionally the tubers and leaves of the plant are commonly being used in the treatment of abdominal pain, anthelmintic,
bruises, infertility, inflammation, laxative, leprosy, parasitic skin infections, piles, ulcers,[7]. In Folklore, it is being used
to treat baldness, killing lice in the hair, pimples, skin eruptions, and also as a sedative [8].

The root tuber ground with seeds of Psoralea corylifoila, Nigella sativa (black cumin) and Vernonia anthelmintic (purple
fleabane) and made to a paste. The past is applied externally for various skin diseases [9]. Usually, the rural women
prefer G. superba roots and rhizomes are used in traditional system of medicine for using gynecological disorders like
abortion, conception disorders, delivery problems, menstrual trouble, sterility, etc. rather than modern drugs. It is very
important ethnomedicine to the tribal’s. In Madhya Pradesh, the Gond tribe used orally for inducing abortion; they grind
rhizome/tuber of G. superba mixed with ghee [10]. The tribes of Deogarh district used tuber against piles and using herbal
medicines for their primary health care [11]. The rhizome is anthelmintic, anticancerous, antileprotic, antimalarial,
cholagogue, febrifuge, oxytocic, purgative, and stomachic. The leaf is anti-inflammatory and antiasthmatic. Root shows
antibiotic activity and antigonorrhoeic. Even the leaves have more medicinal qualities for curing asthma, the juice is
effective against lice and also many skins and various respiratory disorders[12].

G. superba used for curing an extensive range of human ailments all over the World. In India, the Ayurvedic
Pharmacopoeia recommends G. superba as an ecbolic in labor, an anthelminthic, chronic ulcers, colics, cure against
leprosy, haemorrhoids, head lice, purgative, skin-parasites and tumours [5]; [13]; [14];[15];[16]; [17]; [18]; [19]; [10].
The tuberous of G. superba is boiled with Sesamum oil and practice twice a day on the joints as a therapy against arthritis,
and to reduce pain [20]. The leaf extract is used as a smoothening agent for skin complaint [21]. (Hemaiswarya et al.,
2009). Seeds are used for muscle relaxant and relieving rheumatic pain [22]. Traditionally, the watery extract of tuber has
been used as an abortifacient [23]; [2];[24]; [25]; [15];[26]; [17]; [18], as a cure against venereal diseases[2]; [17];[27]
abdominal and general body pain [2];[25] 1964; [26] [17]. The tubers tied around doors and windows to prevent the entry
of snakes; and also used as an antidote of scorpion sting and snake bite [9].

Five different plant parts of G. superba leaves, seeds, unripe fruit, the rootstock or tuber, and the whole plant quoted as
necessary in ethnobotanical applications. The tuber or rootstock is the plant part that most frequently used as medicine[2];
[17]. Five different pharmaceutical methods were cited: comprising paste, decoction (extraction in hot water), maceration
(soaked in cold water), powder, and using the whole plant without specific formulation. The decoction and maceration
used for the internal body ailments, like abdominal pain[2];[25]; [26]; [17];[28],coughs [2];[25]; [17], fever and malaria
[24]; [29] etc. Tuber paste of G. superba is applied externally to cure venereal diseases [2]; [17]; [27], parasitic skin
diseases [2];(Dounias 2006;[30] Hassan and Roy, 2005; [31] Watt and head lice[23];[25];[17];[31], and wounds [23];
[21;;[25]; [30]; [16]; [17].

Nowadays, Gloriosa superba widely cultivated for commercial purposes. It contains the alkaloid colchicine, which used
in the manufacture of drugs. Colchicine has been used efficiently in the treatment of numerous diseases such as
abortifacient, acute gout, an antidote to a snake bite, bruises, infertility, intestinal worms, laxative, nails, removal of
thorns, skin parasites, skin problems, and spines. It has also confirmed for the treatment of arthritis, cholera, chronic
ulcers, colic, kidney problems, and typhus [9]. Colchicine is generally used as an investigational tool for the study of cell
division in research, as it can stop mitosis, induce polyploidy, and also used in the treatment of cancer.

1.2 Uses of Colchicine

Nowadays, Gloriosa superb widely cultivated for commercial purposes. It contains the alkaloid colchicine, which used in
the manufacture of drugs. Colchicine has been used efficiently in the treatment of numerous diseases such as
abortifacient, acute gout, an antidote to a snake bite, bruises, infertility, intestinal worms, laxative, nails, removal of
thorns, skin parasites, skin problems, and spines. It has also confirmed for the treatment of arthritis, cholera, chronic
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ulcers, colic, kidney problems, and typhus [9]. Colchicine is generally used as an investigational tool for the study of cell
division in research, as it can stop mitosis, induce polyploidy, and also used in the treatment of cancer.

1.3 Awareness of G. superba

The toxins of the plant have an inhibitory action on cellular division resulting in diarrhea, the depressant effect on the
alopecia and bone marrow. Usually, all parts of the G. superba, especially the tubers are incredibly poisonous [32];[33]
and burning sensation, cause vomiting, purging, stomach ache [34] (Roberts et al., 1987). The glory lily has used for
suicidal purposes in India, Burma, and Eastern Africa due to the presence of colchicine [35];[36].

Il. MATERIALS AND METHODS

The seed and tuber of G. superba procured from Sivakasi, Virudhunagar District, Tamil Nadu, India. The plants
propagated through seeds in polybags containing a mixture of red soil and farmyard manure (2:1 ratio) at botanical
gardens, J.J. College of Arts and Science, Pudukkottai, Tamilnadu, India.

2.1 Successive extractive value

The seeds and tubers were allowed to dry in shade and coarse powder. The coarse powders were extraction with methanol
using a Soxhlet apparatus[37].

2.2 Determination of Antimicrobial Activity

The antifungal activity of seed and tuber methanol extracts of G. superba determined by agar well diffusion method [38].
The various concentrations of 10 and 5mg/ml methanol extracts of seed and tuber prepared for antimicrobial activity.

2.3 Test fungus

Thirteen human pathogenic fungal strains Aspergillus flavus, Aspergillus foetidus, Aspergillus niger, Aspergillus ustus,
Candida albicans, Candida glabrata, Fusarium oxysporum, Fusarium proliferatum, Fusarium tricinctum, Giberella
fujikuroi, and Trichoderma viride procured from National Collection of Industrial Microorganisms, National Chemical
Laboratory, Pune. The organism used for antifungal studies. The organism was kept at 4°C on agar slant and sub-cultured
at 37°C for 24 hrs in Potato dextrose agar for fungus before in vitro susceptibility tests. Agar well diffusion method [38]
adapted to determine the antimicrobial activity. Potato dextrose agar plate seeded with (Sterile cotton swabs) a spore
suspension of 16 hours old broth culture of particular fungus. 8 mm diameter of two wells were made in each of these
plates using sterile cork borer, and about 0.3 ml of 5 and 10 mg/ ml concentration of seed and tuber methanol extracts
were added using sterilized dropping pipettes into the wells and allowed to diffuse at room temperature for 2 hours. The
plates were incubated three days at 37°C for fungal pathogens, and proper control of solvent extracts was also
maintained. The diameter of the inhibition zones recorded. Triplicates kept, and the experiment repeated thrice, and the
average values recoded for antimicrobial activity.

2.4. Statistical Analysis

Statistical analysis was done using the GraphPad Instat Statistics Version 2. The processing of raw data collected from
the experiments and getting mean value and SD of the sample.

I11. RESULTS AND DISCUSSION

3.1 Antifungal activity of methanol extract of the tuber

Maximum zone of inhibition observed is 32.1+0.38mm against Aspergillus foetidus when applied 10 mg/ml concentration
of tuber extract, followed by 31.0+0.21 mm against Aspergillus ustus at 10 mg/ml (Table 1; Graph.1). Minimum zone of
inhibition of 17.0+0.01mm was recorded against Fusarium proliferatum when used at 5 mg/ml concentration of methanol
extract followed by 23.0£0.01mm against Candida albicans. Better antifungal zone observed at a high level (10 mg/ml)
of methanol extract than lower concentrations. This study denoted that the high concentration of extract has more
antagonistic of activity and active principle than more moderate levels of the extract.

3.2 Antifungal activity of methanol extract of seed

Best antifungal activity and zone of inhibition were observed as 26.3+0.22 mm against Aspergillus flavus at 5 mg/ml
concentration of seed extract followed by 26.0+£0.83 mm against Gibberella fujikuroi at 10 mg/ml (Table.1; Graph. 1).
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Lowest zone of inhibition, i.e., 14.7+£0.14 mm recorded when used in 5 mg/ml concentration against candida glabrata and
16.3£0.53 mm at 10 mg/ml against Fusarium proliferatum at 10 mg/ml concentration of methanol extract. G.superba
tuber has a good source of antifungal substance than seed methanol extract.

The tuber and seed extract shows vigorous antifungal activity against tested organisms. Comparative survey against of
bacterial and fungal pathogens revealed that crude extracts of G. superba tubers in methanol showed better activity
against fungal pathogens than bacterial counterparts (Table.1; Graph.1). Among the organisms, A. foetidus and A. ustus
were inhibited maximum by tuber extracts. This research is in a strong opinion that methanol extracts have potent
antifungal activity and those are to be isolated and identified active compounds, which in turn can be characterized and
developed in new and safe drugs against fungal diseases. Methanol extracts having the capacity to control plant pathogen
of all Fusarium species. The seed extract did not show any activity against T. viride, but the tuber extract predominantly
controls to T. viride. The T. viride is well known as a biopesticide, which acts against the bacterial and fungal pathogens
in the field conditions. But this study proved that the tuber extras work against T. viride. So, the application of T. viride
in a field where G. superba is grown earlier to control bacterial and fungal pathogens may not have much effect due to the
metabolizes or resides of G. superba present in the soil.

Table-1 Antifungal activity of methanol extract of G. superba tuber and seed

Organism NCIM Seed extract mg/ml Tuber extract mg/ml
Acc. No 5 10 5 10

A flavus 1028 26.3+0.22 19.9+1.33 | 24.6+0.07 28.5+0.24
A foetidus 1027 17.940.04 25.6+0.27 | 25.240.34 32.1+0.38
A. niger 1004 17.540.31 20.2+0.37 | 26.31+0.36 29.2+0.13
A. ustus 1033 14.8+1.42 20.7+£0.36 | 29.6+0.76 31.0+0.21
C.albicans 3100 22.4+0.71 1940.25 19.240.66 23.0+0.01
C. glabrata 3237 14.740.14 21.9+1.04 | 26.6+0.07 28.6+0.07
F. oxysporum 1008 16.340..52 20.5+0.88 | 22.440.14 25.7+0.92
F. proliferatum 1103 15.3+0.86 16.3+0.53 | 17.0+0.01 24.9+0.39
F. tricinctum 1189 16.9+0.75 19.9+0.54 | 23.4+0.82 28.0+0.82
G. fujikuroi 1036 17.3+1.04 26.0£0.83 | 19.6+0.27 26.0+0.62
T. viride 1051 - - 20.2+0.46 29.4+0.62

* Zone of inhibition in mm
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Graph.1: Antimicrobial and of G. superba tuber extracts vs. seed extract
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Medicinal plants are the primary sources of new drug and may initiate an alternative to the usual medicines. The
therapeutic and aromatic plants are used on a vast, full scale in medicine against drug-resistant bacteria [39]. The G.
superba is a popular ethnomedicine in Indian system of medicine for its colchicine content which is used to treat arthritis,
acute gout, an antidote to a snake bite, infertility, intestinal worms, laxative, skin parasites, skin problems, spines and
treatment of cancer. Phytochemical studies of tubers having colchicines, glycoside, gloriosine, flavonoids, tannins,
alkaloids, 3-Odemethylcolchicine- 3-O-a-D-glucopyranoside, 1,2- didemethyl colchicine, p and y Lumicolichicines, 8
sitosterol, glucoside, 2,3-didemethyl colchicine, luteolin, N-formyldeacetyl colchicines, colchicoside, tannins, superbing,
2-hydroxy-6-methoxy benzoic and salicylic acid [40];[41]. In our study the phytochemicals of tuber having less activity
against C.albicans, but this study is disagreement to earlier report said that the better inhibitory zone observed against
selected human pathogen including E. coli because of the influence of phytochemical from the tuber [42];[43];[44]. The
antimicrobial activity of the extracts depends on a lot of factors like the binding capacity, chelation of iron, and proteins
of the bacterial cell membranes and antibacterial mechanisms of the phytochemicals [45]. This study is controversy to an
earlier report, state that the antimicrobial activities of 75% methanol extract from A. paniculata leaves were observed
only against the S. aureus [46];[47]. In our study, the low concentration of methanol showed a better zone of inhibition
against the tested pathogen. This result is similar to the earlier observation of many researchers
[48];[49];[50];[471;[51];[51]. All the extracts of G. superba to control both gram-positive and negative organism [44] this
study passively correlated with earlier observation in Andrographis paniculata, Bridelia crenulata, Begonia malabarica,
Swertia corymbosa, Drynaria quercifolia [52]; [53];[54];[55].

The naturally arising alkaloids have nitrogenous compounds that institute the essential phytochemicals of flowering
plants. Alkaloids are formed as metabolic products and have described being accountable for pharmacological value [56].
Alkaloids have identified in the extracts or compounds that have been documented to possess medicinal properties and to
promote health effects [57];[58]. Glycosides are served as defense mechanisms against predation by microbes, insects,
and herbivores [59]. These compounds served as essential drugs, which help the body to fight microbial infections [60].
Tannins have been used traditionally for protection of wound on surfaces of the mouth and treatment of catarrh, diarrhea,
and hemorrhoids. Plant tannins also accepted for their pharmacological properties[61]. In the assessment of the previous
and present results, it is clear that the plant maintains the antimicrobial property of the methanol extracts of the tuber and
G. superba. The microbial effect of the raw tuber extracts is better than the standard antibiotic drugs Ampicillin and
Tetracycline [51]. The present study denoted that tuber has an enormous active principle to give the more antifungal
effect and to be isolated the secondary metabolites and also to be developed new drugs against A. foetidus and A. ustus of
fungal infections.

IV. CONCLUSION

The antifungal activity of the tuber has a good source of antifungal fungal substance than seed methanol extract. The
study confirmed that the methanol tuber extract is having a good source of antifungal content than seed methanol extract
and to be isolated the secondary metabolites and also to be developed new drugs against A. foetidus, A. niger, T. viride
and A. ustus from the tuber.

REFERENCES

[1] Kapadia, V.H., Dev, S., Rao, R.S. and Ansari, M.Y. 1972. New sources of colchicine in Iphigenia. Phytochemistry,
11: 1193-1194.

[2] Dounias, E. 2006. Gloriosa superba L. In: Schmelzer, G.H. & Gurib-Fakim, A. (eds.).
PROTA(PlantResourcesof Tropical Africa/Ressourcesvégétalesdel’ Afriquetropicale), Wageningen,Netherlands.

[3] Cerquaglia, C., Diaco, M., Nucera, G., La Regina, M., Montalto, M. and Manna, R. 2005. Pharmacological and
clinical basis of treatment of Familial Mediterranean Fever (FMF) with colchicine or analogues: an update. Curr.
Drug Targets. Inflamm. Allergy., 4: 117-124.

[4] Rigante, D., La Torraca, I., Avallone, L., Pugliese, A.L., Gaspari, S. and Stabile, A. 2006. The pharmacologic basis
of treatment with colchicine in children with familial Mediterranean fever. Eur. Rev. Med. Pharmacol. Sci, 10: 173-
178.

Page | 558
Research Publish Journals




[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]
[23]
[24]

[25]

[26]

ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 7, Issue 2, pp: (554-561), Month: April - June 2019, Available at: www.researchpublish.com

Bunyapraphatsara, N. and van Valkenburg, J.L.C.H. 1999. Gloriosa superba L. Pp. 289-292 In: de Padua, L.S.,
Bunyapraphatsara, N. and Lemmens, R.H.M.J. (eds.), Plant Resources of South-East Asia: medicinal and poisonous
plants 12. Backhuys Publishers, Leiden.

Evans, D.A,, Tanis, S.P. and Hart, D.J. 1981. A convergent total synthesis of (and) (F) Desacetamido is colchicine.
J. Am. Chem. Soc., 103: 5813-5821.

Madhava-Chetty, K., Sivaji, K. And Tulasi-Rao, K. 2008. Flowering Plants Of Chittoor District-Andhra Pradesh,
India. 1 Edn. Students Offset Printers, Tirupati

Khare, C.P., 2004. Indian Herbal Remedies: Rational Western Therapy, Ayurvedic and Other Traditional Usage,
Botany. 1st Edn., Springer, New York, Pp: 93-94.

Kavina, J., Gopi, R. and Panneerselvam, R. 2011. Gloriosa superbaLinn — A Medicinally important plant. Drug
Invent. Today, 3(6):69-71.

Tiwari, D.K. and Yadav, A. 2003. Ethnobotanical investigation of some medicinal plants availed by Gond tribe of
Naoradehi Wild Life Sanctuary, Madhya Pradesh. Anthropol, 5: 201-202.

Sahu, S.C, Dhal, N. K. and Mohanty, R. C. 2010. Potential Medicinal Plants Used by the Tribal of Deogarh
District, Orissa, India. Journal of Ethnomedicine, 4 :53-61.

Garima, G.P., Prashant, Y.M. and Vijay, V.B. 2008. Folk remedies used against respiratory disorders in Jalgaon
district, Maharashtra. Nat. Prod. Radiance., 7(4), 345-358.

Geetha, S., Poornima, S. and Vaseegari, J. 2007. Studies on the ethnobotany of Irulars of Anaikatty hills,
Coimbatore District. Coll. Sci. India., 1: 1-20.

Jagtap, S.D., Deokule, S.S. and Bhosle, S.V. 2006. Some unique ethnomedicinal uses of plants used by the Korku
tribe of Amravati District of Maharashtra, India. J. Ethnopharmacol., 107: 463-469

Jain, A., Katewa, S.S., Chaudhary, B.L. and Praveen, G. 2004. Folk herbal medicines used in birth control and
sexual diseases by tribals of southern Rajasthan, India. J. Ethnopharmacol., 90: 171-17.

Katewa, S.S., Chaudhary, B.L. and Jain, A. 2004. Folk herbal medicines from tribal area of Rajasthan, India. J.
Ethnopharmacol, 92: 41-46

Neuwinger, H.D. 1996. African ethnobotany: Poisons and drugs, chemistry, pharmacology, toxicology. Chapman &
Hall, London [translated by the author and Aileen Porter].

Sandhya, B., Thomas, S., Isabel, W. and Shenbagarathai, R. 2006. Ethnomedicinal plants used by the Valaiyan
community of Piranmalai Hills (reserved forest), Tamilnadu, India: a pilot study. Afr. J. Trad. CAM. 3: 101-114.

Satri, B.N. 1956. Wealth of India 4 (F-G). Council of Scientific and Industrial Research, New Delhi.

Singh, V.K. 1993. Selected Indian Folk medicinal claims and their relevance in primary health care programme.
Glimpses PI. Res., 10: 147-152.

Hemaiswarya, S., Raja, R., Anbazhagan, C. and Thiagarajan, V. 2009. Antimicrobial and mutagenic properties of
the root tubers of Gloriosa superbaLinn. (Kalahari). Pak. J. Bot., 41(1): 293-299.

Nadkarni, A.K. 2002. Indian materia medica. Popular Prakashan limited, Mumbai.
Burkill, H.M. 1995. The useful plants of West Tropical Africa 3. Families J-L. Royal Botanic Gardens, Kew.

Ghani, A. 1998. Medicinal plants of Bangladesh: chemical constituents and uses. Asiatic Society of Bangladesh,
Dhaka.

Haerdi, F. 1964. Die eingeborenen-Heilpflanzen des Ukanga-Distriktes Tanganjikas (Ostafrica). Acta. Trop., 8: 1-
278.

Manandhar, N.P. 2002. Plants and people of Nepal. Timber Press, Portland.

Page | 559
Research Publish Journals




[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]

[39]

[40]

[41
[42]
[43]

[44]

[45]

[46]

[47]

ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 7, Issue 2, pp: (554-561), Month: April - June 2019, Available at: www.researchpublish.com

Yamanda, T. 1999. A report on the ethnobotany of the Nyindu in the eastern part of the former Zaire. Afr. Stud.
Monogr, 20: 1-72.

Saralamp, P., Chuakul, W., Temsiririrkkul, R. and Clayton, T. 1996. Medicinal plants in Thailand. Siambooks and
Publications Ltd, Bangkok.

Siddique, N.A., Bari, M.A., Naderuzzaman, A.T.M., Khatun, N., Rahman, M.H., Sultana, R.S., Matin, M.N.,
Shahnewaz, S. and Rahman, M.M. 2004. Collection of indigenous knowledge and identification of endangered
medicinal plants by questionnaire survey in Barind Tract of Bangladesh. J. Biol. Sci. 4: 72-80.

Hassan, S.A.K.M. and Shyamal, K. Roy. 2005.Micropropagation of Gloriosa superba L. Through High Frequency
Shoot Proliferation. Plant Tissue Cult, 15(1): 67-74.

Watt, J.M. and Breyer-Brandwijk, M.G. 1962. The medicinal and poisonous plants of southern and eastern Africa:
Uses, chemical composition, pharmacological effects and toxicology in man and animals. E. Livingstone,
Edinburgh.

Aleem, H.M. 1992. Gloriosa superba poisoning. J. Assoc. Physicians India., 40: 541-542.

Angunawela, R.M. and Fernando, H.A. 1971. Acute ascending polyneuropathy and dermatitis following poisoning
by tubers of Gloriosa superba. Ceylon Medical. J., 16: 233-235.

Roberts, W.N, Liang, M.N. and Stern, S.H.1987.Colchicine in acute gout: reassessment of risks and dermatitis
following poisoning by tubers of Gloriosa superba. J. Am. Med. Assoc., 257:1920- 1922.

Mendis, S.1989. Colchicine cardiotoxicity following ingestion of Gloriosa superba tubers. J. Postgrad. Med., 65:
752-755. 3 (3): 1-6.

Lewis, W.H., and Elvin, P.T. 1997.Medical botany-plants affecting mans health, Wiley Inter Science Publication;
London, 161-162.

Anonymous. 1958. British Pharmacopeia. The Pharmaceutical Press, London.

Perez, C., Paul, M. and Bazerque, P. 1990. Antibiotic assay by agar-well diffusion method. Acta Biol Medi Exp.,
15:113-115.

Senthilkumar, M. 2012. . Therapeutic Efficiency of Aristolochic acid on Oral cancer Induced Experimental Rats.
Int. J. Pharm. Biol. Sci.. 4(2): 12-20.

Shanmugam, H., Rathinam, R., Chinnathambi, A. and Venkatesan, T. 2009. Antimicrobial And Mutagenic
Properties of the root Tubers of Gloriosa superbaLinn. (Kalahari). Pak. J. Bot., 41(1), 293-299.

Olurinola, P.F. 1996. A Laboratory Manual of Pharmaceutical Microbiology, Idu, Abuja, Nigeria., 69-105.
Sofowora, LA. 1993. Medicinal plants and traditional medicine in Africa. Spectrum Books Ltd, Ibadan. 55-71.

Premkumar, P., Priya, J. and Suriyavathana, M. 2010.Evaluation of antioxidant potential of Andrographis echioides
and Boerhavia diffusa, Int. J. Curr. Res. 3:59-62.

Babu Rao, K ., Rajanikanth, G., Rajesh, G ., Arulmozhi, M.R. and Ramesh, N. 2018. Antimicrobial studies on
seed extracts of Gloriosa superba L Int. J. Life Sci.Res., 6(3): 499-508

Mishra, P.K., Rahul Kunwar, S., Anamika, G., Adya, C., Rahul, P., Shree Prakash, T. et al. 2013.Antimicrobial
activity of Andrographis paniculata (Burm.f.) Wal ex Nees leaves against clinical pathogens. J Pharm Res., 7:459-
462.

Negi, P.S., Chauhan, A.S., Sadia, G.A., Rohinishree, Y.S. and .Ramteke, R.S. 2005. Antioxidant and antibacterial
activities of various seabuckthorn (Hippophaerhamnoides L.) seed extracts. Food Chem. 92:119- 124.

Ramesh, N., Hari, P., Rajesh, G., Babu Rao, K..and Rajanikanth, G. 2018. Antimicrobial and Phytochemical
Studies of Andrographis paniculata (Burm.f.) Wall. ex Nees and Andrographis echioides (L.) Nees. Int J Life Sci
Res., 6( 3):334-341.

Page | 560
Research Publish Journals




[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]
[57]

[58]
[59]

[60]

[61]

ISSN 2348-313X (Print)
International Journal of Life Sciences Research  ISSN 2348-3148 (online)
Vol. 7, Issue 2, pp: (554-561), Month: April - June 2019, Available at: www.researchpublish.com

Parekh, J. and Chanda, S. . 2010. Antibacterial and phytochemical studies on twelve species of Indian medicinal
plants. Afr J Biomed Res, 10: 175-181.

Al-Bayati, F.A. 2008. Synergistic antibacterial activity between Thymus vulgaris and Pimpinella anisum essential
oils and methanol extracts. J. Ethnopharmacol., 116 (3): 403-406.

Kaushik, P. and Goyal, P. 2011. Evaluation of various crude extracts of Zingiber officinale rhizome for potential
antibacterial activity: a study in vitro. Advance Microbiol., 1;7-12.

Babu Rao, K ., Rajesh, G ., Rajanikanth, G., Arulmozhi, M.R. and Ramesh, N. 2018. Phytochemical and
Antimicrobial studies on Tuber of Gloriosa superba L. J. Applicable Chem., 7 (6): 1547-1557.

Ramesh, N., Viswanathan, M.B., Saraswathy, A., .Balakrishna, K., Brindha, P. and Lakshmanaperumalsamy, P.
2001. Antibacterial activity of luteoforol from Bridelia crenulata. Fitoterapia. 72:401-411.

Ramesh, N., Viswanathan, M.B., Saraswathy, A., .Balakrishna, K., Brindha, P. and Lakshmanaperumalsamy, P.
2002a. Phytochemical and antimicrobial studies of Begonia malabarica.. J. Ethnopharmacol. 79:129-132.

Ramesh, N., Viswanathan, M.B., Saraswathy, A., .Balakrishna, K., Brindha, P. and Lakshmanaperumalsamy, P.
2002.b Antimicrobial and phytochemical studies of Swertia corymbosa. Fitoterapia. 73:160-164.

Ramesh, N., Viswanathan, M.B., Saraswathy, A., Balakrishna, K., Brindha, P., Lakshmanaperumalsamy, P. 2001.
Phytochemical and antimicrobial studies on Drynaria quercifolia. Fitoterapia 72:934-936

Doughari. J.H. 2006. Antimicrobial activity of Tamarindus indica Linn. Trop. J. Pharm. Res., 5: 597.

Liu, R.H. 2004. Potential synergy of phytochemicals in cancer prevention: mechanism of action. J. Nutr. 134:
3479S-3485S.

Cowan, M.M. 1999. Plant Products as Antimicrobial Agents. Clin. Microbiol. Rev.,564-582.

Krishna, De, M., De. A., and Banerjee, A.B. 1999. Antimicrobial screening of some Indian spices. Phytother Res.
13: 616-618.

Sodipo, O.A., Akiniyi, J.A., and Ogunbanosu. 2000. Studies on certain characteristics of extracts of bark of
Pansinystalia macruceras (K.Schem) Piere. Exbeile. Global J. Pure Appl. Sci. 6: 83-87.

Ogunleye, D.S., and Ibitoye, S.F. 2003. Studies of antimicrobial activity and chemical constituents of Ximenia
americana. Trop. J. Pharm. Res. 2(2), 239-241

Page | 561
Research Publish Journals




