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   1.INTRODUCTION 

   One of the very important exported medicinal plants of India 

that has become endangered within a very short span of the 

last 50 years is Gloriosa. Superba L. (Family-Liliaceae). The 

root is used as a germicide, to cure ulcers, piles, haemorrhoids, 

inflammation, scrofula, leprosy, dyspepsia, worm’s 

infestation, flatulence, intermittent fevers, and debility arthritis 

and against snake poison. (Wealth of India, 1948-76). The 

corm (or tuber) which looks like a hoe, It has been the most 

used in indigenous medical systems of India as well as in 

Africa. The medicinal importance of the plant is due to the 

presence of alkaloids (nearly 24 of them) of which colchicines 

and colchicoside are the principal ones, as well as to the 

presence of 10 non-alkaloid medicinal compounds including 

B-sitosterol, chelidonic acid, luteolin, stigmasterol etc 

(Nautiyal, 2011). The major alkaloids are colchicine, 3-

demethyl colchicine and colchicoside Chitra and 

Kandhasamy). Seeds and tubers contain alkaloids such as 

colchicine and colchicoside, which are used to treat gout and  

 

 

 

   rheumatism (Treaseand Evans,1983). The colchicines content 

has been estimated to be 0.6% in seeds (Sarin et al., 1974)  and 

colchicosides 0.8%. The seeds are the best source of 

colchicines as their content is 2–5 times higher than in tubers. 

The medicinal importance of G. superba is due to the presence 

of alkaloids in all parts of the plant, mainly colchicine, an 

amino alkaloid derived from the amino acids phenylalanine 

and tyrosine (Sivakumar et al., 2004). The concentration of 

colchicine reported by Finnie  and Van Staden, (1994)  present 

in G. superba stem is 0.33–0.41%, in flower 1.18%, ovary 

0.08%. Other compounds such as lumicolchicine, 3-demethyl-

N-deformyl-N-deacetylcolchicine, 3-demethylcolchicine, and 

N-formyl-deacetylcolchicine have been isolated from the plant 

(Sugandhi,2000; Suri et al., 2001). Various plant parts are used 

in spleen complaints, sores, tumors and syphilis. The extract of 

plant is CNS depressant (Kirthikar  and Basu, 1935). 

 

Colchicine is an alkaloid drug, chemically known as N-[(7S)-1, 

2,3,10-tetramethoxy-9-oxo-5,6,7,9tetrahydrobenzo[a]heptalen-

7-yl] acetamide, and widely used for the treatment of gout 

disease (Calogero, 1992). Colchicine has the high market value 

and consistent demand in the field of medicine (Bharathi et al., 

2006). The alkoloids, colchicines is the drug of choice to 

relieve acute attack of gout and familial Mediterranean fever 

(Alali et al., 2004). At present there is renewed interest in the 
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use of colchicines as a possible cure for cancer related diseases 

(Evans et al., 1981). Considering its significance this study 

will help in cultivation of Gloriosa superba for commercial 

extraction of colchicine. 

Chemical structure of Colchicine 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.MATERIALS AND METHODS: 
 

Medicinally important plant species, Gloriosa superba L. 

(Family: Liliaceae) was selected for the present investigation. 

The tubers obtained from department of agriculture, 

Annamalai University, Tamil nadu, India. The triazole 

compound propiconozol was obtained from Syngenta, India 

Ltd., Mumbai. The plant growth regulator Gibberellic acid 

(GA3) was purchased from Himedia India Ltd., Mumbai. The 

elicitor, Pseudomonas fluorescens was obtained from Krishi 

Care Bioinputs, Chennai, India. Pseudomonas aeruginosa was  

obtained from department of agriculture microbiology, 

Annamalai university, as culture form. During the study, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

average temperature was 32/26°C (maximum/minimum) and 

relative humidity (RH) varied between 60-75 per cent. The 

experimental part of this work was carried out in 

Udaiyarpalayam (Ariyalur Dist) and Stress Physiology Lab, 

Department of Botany, Annamalai University, Tamil Nadu. 

The methodologies adopted are described below. 
 

Cultivation methods 
 

 The plants were raised in field condition in Udaiyarpalayam 

(Ariyalur Dist) Tamilnadu India. The tubers were sown during 

2010 (September) and 2011 (January) in a randomized block 

design with three replications. The experimental area was tilled 

and planting furrows (30 cm deep) made at a distance of 1.5 m, 

20 days before planting. Potting mixture (red earth, sand, 

vermicompost and coir compost in1:1:1:1ratio) was applied in 

the furrows to ensure nutrient supply to the young plants. Each 

plot consisted of three 5 m long rows with inter and intra row 

spacing of 150 cm and 30 cm respectively. The plots were 

irrigated at weekly intervals. Recommended agronomic and 

plant protection practices were adopted. 
 

Treatments 
 

Five plots were selected by randomized block design (RBD). 

10mg L-1 PPZ, 5 µm L-1 GA3 and 1mg L-1 P.fluorescens and 

1 slant of P.aeruginosa (mixed with 20g peptone, 1.5g MgSo4, 

1.5g K2HPo4, 10ml Glycerol with 1000 D.W), these 

concentrations were used for the treatment plants and control  

plants, irrigated with tap water. The treatments were given on 

35, 50, 65 and 80 days after planting (DAS) by soil drenching 

and as spraying. The plants were taken randomly on 45, 60, 75 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Morphological structure of plant of Glory Lily photographed at 20 kV under 1K magnification under  

(a) Control, (b) Gibberillic acid (c) Propiconozole (d) Pseudomonas fluorescens, (e) Pseudomonas aeruginosa  treatments 

J.Kavina and R.Gopi,2014 

 



72 

 

and 90 DAP and separated into tuber, stem and leaves and 

used for determining non-enzymatic antioxidant contents. 

Mineral content estimations  

The samples were oven dried at 60°C for 1 hour. Then the 

whole plants were powdered well using an agate mortar. The 

powdered samples of Glory Lily were examined using 

Scanning Electron Microscope (JSM-5160), CISL, Annamalai 

University with an acceleration voltage of 20 kV. Before the 

observation, the samples were mounted on aluminium stumps 

and coated with gold in a sputtering device under vacuum. The 

presence of gold at the coated surface under study together 

with the accelerating voltage of the electron beam results in the 

production of excellent image of the material. Then the 

prepared samples are subjected to elemental analysis for the 

estimating of nutrients through SEM with EDS instrument. 

 

3.RESULTS  
Mineral content 

Figure 1, show the elements present in the entire plant of 

Gloriosa superba under (a) Control (b) Gibberillic acid (c) 

Propiconozole (d) Pseudomonas fluorescens (e) Pseudomonas 

aeruginosa treatments. Figure 2, show the EDS reading of 

plant of Gloriosa superba (a) Control, (b) Gibberillic acid (c) 

Propiconozole (d) Pseudomonas fluorescens, (e) Pseudomonas 

aeruginosa treatments.  Figure 3, show the (a) Macro and (b) 

Micro elements present in the plants of Gloriosa superba 

under the treatment and control plants.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.DISCUSSION 

In plants the elements K, Cu, Zn and Mg are commonly 

present in all the five treatments. Concentration of K, Cu, and 

Zn were found to be much higher in the treatments. Among the 

treatments, GA3 showed less Mg contents than the other 

treatments and control. PPZ showed highest concentration of 

Na followed by GA3, Pseudomonas fluorescens, Pseudomonas 

aeruginosa and control. But in control plants the Na is present 

in very lesser concentration. Potassium is more in Gibberillic 

acid treatment when compare to PPZ. Even though potassium 

is not a constituent of important Organic compound in the 

cells, it is essential for the process of respiration and 

photosynthesis. PPZ showed highest concentration of Cu and 

Zn followed by GA3 and control plants. Among the five 

treatments, PPZ shows the highest amount of Cu and Zn than 

the treatments and in control plants. Cu is necessary for 

nitrogen metabolism. It is bound tightly on Organic matter. Zn 

is involved in the functional part of enzymes including 

carbohydrate metabolism, auxin (growth hormones), protein 

synthesis and stem growth. Zinc deficiency may leads to iron 

deficiency (Fosmire,1990). The presence of Mineral and 

increase in mineral content due to organic manure treatment 

was noted in Glory lily (Ravi et al., 2011). 
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Figure 2: EDS reading of plant of Glory Lily (a) Control, (b) Gibberillic acid (c) Propiconozole (d) Pseudomonas fluorescens, (e) 

Pseudomonas aeruginosa  treatments.  
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Figure 3: The (a) Macro and (b) Micro elements present in the plants of Gloriosa superba under the treatment and control plants.  
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