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TABLE 2: RECOVERY DATA

Level Amount added (mg) Amount found (mg)* % Recovery* % RSD*

Tizanidine Rofecoxib Tizanidine Rofecoxib Tizanidine Rofecoxib Tizanidine Rofecoxib

50% 5 40 4.92 39.6 98.4 99.1 1.02 0.9

100% 10 80 10.1 79.0 101.0 98.8 1.12 1.5

*An average value±relative standard deviations of 6 observations

TABLE 3 : VALIDATION PARAMETERS

Parameters Value

Tizanidine Rofecoxib

Rf 0.41 ± 0.03 0.69 ± 0.03

Resolution (Rs) 2.1 -

Linearity (µg/spot) 16-40 2-10

Correlation co efficient 0.9359 0.9934

Accuracy (% RSD) 1.07 1.2

LOD (ng/spot) 200 20

LOQ (µg/spot) 2 0.4

Precision (% RSD)

Inter day 0.30 0.07

Intra day 0.61 0.05

Repeatability of sample

application 0.9431 0.2851

Repeatability of measurement 0.3639 1.0391

No. of theoretical plates 5760.01 7438.81

Rf – Resolution factor, RSD – Relative standard deviation, LOD – Limit of

detection, LOQ – Limit of Quantification.
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method is reproducible and efficient for the analysis of
tizanidine and rofecoxib, in combined dosage form.
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The in vitro antibacterial activity of Hedyotis umbellata (aerial parts) was investigated against Staphyllococcus 
aureus, S. citreus, Streptococcus faecalis, Bacillus subtilis, Escherichia coli, Klebsiella aerogenes, Shigella flexneri, 
and Pseudomonas aeruginosa at 20 mg/ml, whereas the alcohol extract did not show any promising activity. The 
ethyl acetate eluate of the chloroform extract showed a zone of inhibition of 10mm against B. subtilis and E. coli, 
at 20 mg/ml. 
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The roots and leaves of Hedyotis umbellata Linn 
(Rubiaceae), known as Chay root, are considered to be 
expectorant, and are used in the treatment of asthma, 
bronchitis, and bronchial catarrh. A decoction of leaves is 
used as a wash for poisonous bites. The root bark, 
preferably of a two years old plant, is the source of 
Chay-root dye, once employed with mordant for 
imparting red colour to calico, wool, and silk fabcrics1. 

1, 2, 3-Trimethoxyanthraquinone, 1,3-dimethoxy-2
hydroxyanthraquinone, 1, 2-dimethoxyanthraquinone, 1
methoxy-2-hydroxyanthraquinone, 1,2-dihydroxyanthra
quinone, 1, 3-dimethoxyanthraquinone-2-O-glycoside, and 
ruberythric acid,were isolated from the roots of the plant2. 

The plant has been collected in Erode, Tamilnadu, and 
identified at the Botany Department of CSMDRIA, 
Chennai. The aerial parts of plant were cut, shade dried, 
coarsely powdered, and extracted with chloroform by 
cold percolation method (48h.), and then with ethanol 
(95%). The extracts were concentrated to dryness in 
vacuo. Chloroform extract was chromatographed over 
silica gel (100-200 mesh), (Acme) and eluted with hexane, 
benzene, ethyl acetate, and ethyl acetate-methanol (4:1). 

The extracts were dissolved in DMF. The solutions were 
further diluted to get test solutions of required 
concentrations. Penicillin(10 Iu/disc, Himedia) for gram 
positive bacteria, and neomycin (30 µ/disc) for gram 
negative bacteria, were the standards used. 

TABLE 1: ANTIBACTERIAL ACTIVITY OF 
CHLOROFORM EXTRACT OF HEDYOTIS UMBELLATA 

Bacterial strain Concentration (mg/ml) 

S. aureus 2.5 5 10 20 

S. citreus + + - -

S. faecalis + + - -

B. subtilis + + + + 

E. coli + + + -

K. aerogenes + + + + 

S. flexneri + + + -

P. aeruginosa + + + 

+ No activity, - activity 

The antibacterial activity was assayed by streak plate and 
disc-diffusion methods3,4. Nutrient agar was employed as 
the medium. The in vitro screening was carried out using 
S. aureus, S. citreus, S. faecalis and B. subtili,s as gram 
positive bacteria,and E. coli, K. aerogenes, S. flexneri 
and P. aeruginosa, as gram negative bacteria. The 
nutrient agar containing the extract in different 
concentrations of 20,10,5 and 2 mg/ml, was poured into 
sterile petri dishes, and allowed to set. Different bacterial 
cultures were inoculated on the surface of the plates. The 
growth on the surface, means no activity. No growth on 
the surface, indicates activity of the trial drug at the 
particular concentration. The extract showing anti-bacterial 
activity was subjected to chromatography, and disc method 
was employed for eluates, for determining the activity. 
The disc diameter was 6 mm. 

Results of the screening data were summarized in Tables 
1 and 2. The alcohol extract did not show any promising 
activity, while chloroform extract showed activity against 
six bacterial strains (Table 1). The activity was noticed at 
a concentration of 10 mg/ml and above for S. aureus and 
S. citreus, and at 20 mg/ml for other bacteria, except 
B.subtilis and K.aerogenes. The hexane eluate of the 
chloroform extract showed a zone of inhibition of 8 mm 
at 10 mg/ml for E.coli. The ethyl acetate eluate was 
active against E-coli and B.subtilis at 20 mg/ml, showing a 
zone of inhibition of 10 mm. and against other strains, it 
was ineffective. Purification of the eluate yielded ursolic 
acid. This compound had been shown to be effective 
against S. aureus and B.subtilis5. 
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TABLE 2: ANTIBACTERIAL ACTIVITY OF COLUMN ELUATES OF CHLOROFORM EXTRACT OF H. UMBELLATA AT 20 
MG/ML 

Bacterial strain Zone of Inhibition in mm/disc 

Hexane eluate Benzene eluate EtOAc eluate EtOAc:CH 
3
OH(4:1) Standard 

S. aureus  NS NS NS NS 14 

S. citreus NS NS NS NS 24 

B. subtilis NS NS 10 NS 18 

E. coli 08 08 10 NS 18 

S. flexneri NS NS NS 08 22 

P. aeruginosa NS NS NS NS 14 

NS – Not sensitive 

March - April 2006 Indian Journal of Pharmaceutical Sciences 237 



Indian Journal of Pharmaceutical Sciences238 March - April 2006

Influence of Micronutrient Availability on BiomassInfluence of Micronutrient Availability on BiomassInfluence of Micronutrient Availability on BiomassInfluence of Micronutrient Availability on BiomassInfluence of Micronutrient Availability on Biomass
Production in Production in Production in Production in Production in Cineraria maritimaCineraria maritimaCineraria maritimaCineraria maritimaCineraria maritima

N. K. SRIVASTAVA* AND G. D. BAGCHI
Central Institute of Medicinal and Aromatic Plants, P. O. CIMAP, Lucknow-226015, India.

Cineraria maritima is an annual exotic medicinal herb. Aerial parts of the plants are commercially utilized for the
preparation of homeopathic eye drops. Therefore the whole biomass of the aerial part is in much demand,
commercially. The raw materials are of limited availability, and the indigenous requirement is met mostly, by
import of the prepared drug formulation at higher cost. Concerted efforts are being made for the cultivation of this
exotic medicinal plant. The effect of low to high supplies of micronutrients-Fe, Mn, B, and Zn on shoot biomass
production, have been studied in C. maritima grown in sand culture. Higher doses of boron (at 1.0 mg/l) and zinc
(at 0.1 mg/l) are observed to be beneficial for shoot biomass production, as compared to Iron (at 11.2 mg/l) and
Manganese (at 1 mg/l). Low supplies of iron, manganese, zinc, and boron, however, uniformly decrease biomass
production. This study shows that higher supplies of B and Zn are beneficial for higher biomass production in C.
maritima.
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Cineraria maritima L.(Syn. Senecio bicolorWild) Tod. Spp
cineraria, (syn S. cineraria DC) belonging to the Family
Asteraceae, is an important annual exotic medicinal herb.
The aerial parts of the plant (leaves and stem) are used
in homeopathic preparations for ophthalmic uses in the
treatment of corneal clouding, opacity, cataract, and
conjunctivitis1.

The raw materials are of limited availability, and the
indigenous requirement is met largely by import of the
prepared drug formulation, at higher cost. The Central
Council of Research in Homeopathy is cultivating this
exotic plant to a limited extent in Nilgiri hills2 (Web site
address: www.mohf.nic.in accessed on 31-3-2004 now
renamed, and the current web site address:
www.indianmedicine.nic.in and www.ccrhindia.org\
survey_and_collection.htm accessed on 7-5-2005). Central
Institute of Medicinal and Aromatic Plants (CIMAP) is
making concerted efforts for its cultivation in Indo-

gangetic plains. A complete package of agro-technological
practice is essential for successful cultivation of this plant.
Among the various factors, the micronutrient requirement
and its availability, significantly affect biomass production.
Integrated nutrient management and micronutrient
disorders are now recognized as a major constraint in the
production of many medicinally important crops in
different agro climatic regions of the country3, and the
references therein.

Since the whole aerial biomass of C. maritima is utilized
for drug preparation, understanding the influence of
micronutrient availability on biomass production, is
important. In the present paper, the effect of different
doses of micronutrient supplies of (Fe, Mn, B and Zn) on
shoot biomass production, have been studied on this plant
grown in sand culture. Seedlings of C. maritima (CIMAP
Gene Bank Accession No.4554) were raised in the
nursery of the CIMAP farm, and were transplanted in 5L
plastic pots filled with acid digested (17% HCl and 1%
oxalic acid) silica sand4. Balanced Hoagland and Arnon’s5

nutrient solution was supplied to the plants. Salts used in
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