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Introduction 
The plant, Gmelina asiatica (Verbenaceae) commonly known as Nelagummudu in Telugu and Gopabhandra in 
Sanskrit. Its roots are used for the treatment of gonorrhoea, catarrh of the bladder, rheumatism and for purification of 
the blood1.  Since this plant is claimed to be useful in the treatment of rheumatism, it is said to possess anti-
inflammatory action2. The root of the plant also has potent hypoglycaemic activity3. The aerial parts of Gmelina 
asiatica have antimicrobial activity4. It has been subjected to various phytochemical studies5, 6. The present study 
focused to evaluate the pharmacognostic aspects of Gmelina asiatica stem. 

 
Materials and Methods 

Plant materials  
Stem of Gmelina asiatica were collected from the regions in and around forest areas of Thalakona and Tirumala, 
Chitoor district, Andhra Pradesh, India. The plants were authenticated and certified by Dr. K. Madhava Chetty, 
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Gmelina asiatica Linn, (syn. Gmelina parvifolia) (Family, Verbenaceae) is commonly known as 'Asian 
Bush beech' and large straggling shrub found in South India. The plant has been used in gonorrhea, 
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Department of Botany, S.V.University, and Tirupati. Specimens of Gmelina asiatica (Voucher specimen 
No.SVUT/GA/25) were conserved in S.V. University herbarium, Tirupathi. The stem powder and the extracts of the 
powder in different solvents were examined under ordinary day light and in UV- light (254 nm, 365nm). The 
fluorescence was determined according to the methods of Chase and Pratt7. The total ash, water-soluble ash and 
acid-insoluble ash content was determined by employing standard methods of analysis as described in the Indian 
Pharmacopoeia8 (1966). Quantitative determinations of the powdered drug like physicochemical constants9, 
fluorescence10 and a preliminary phytochemical screening were carried out. 
 
Method for Microscopical observation 
Hand section of various parts was taken, stained and mounted following usual micro techniques. Micro chemical 
tests for cell wall and cell contents were performed according to Johansen (1940). Representative photographs were 
also taken with the help of inverted microscope for photo documentation (Leitz, Japan). 
 
Method for Powder microscopy 
The powder characteristics of G.asiatica (stem) were studied according to standard methods. Separate slides are 
prepared for observation of lignified tissues (phloroglucinol + Hydrochloric acid), starch (iodine solution) and non-
lignified characters. About 500 mg of the sample is taken and mixed thoroughly with water in a watch glass. 
Warmed, cleared in chloral hydrate and washed thoroughly in water. Stained with phloroglucinol and concentrated 
hydrochloric acid. It is then washed thoroughly in water. Stained with dilute iodine solution and again washed 
thoroughly in water. A drop of each of the above is mounted in glycerine and observed for different characteristic 
features.  
 
Morphological characteristics of stem  
Very variable in size and habit; A large straggling or scrambling, sometimes prostrate, much branched, more or less 
spinous shrub, with basitonic branching. Branchlets horizontal, rigid, puberulous, often much compressed and 
spinous at the ends. Bark yellowish- or brownish-white, thin, smooth; wood hard. 

               

                Fig: 1 Gmelina asaitica                                                                       Fig: 2 Stem      

Microscopy of Gmelina asiatica Stem: The stem is quadrangular. Non- glandular hairs take place on the epidermis. 
Various regions present in the transverse section of stem are  
Cuticle, Epidermis, Phloem, Cambium, Cortex (collenchyma, sclerenchyma), Xylem, Parenchyma, Pith 
In the outer layer of the young stem, the epidermis covered by a cuticle. Periderm replaces the epidermis in the 
mature stem, and the cork cells are thin-walled. In the outer region, collenchymatous tissue is seen as a layer. The 
sclerenchymatous tissue is found as a continuous ring in the young stem, where as in mature stem it is found as cell 
groups. Just below the cortex, phloem tissue is seen. 3 to 5 layered cambium tissue is present between phloem and 
xylem which is from. Under the cambium tissue, xylem tissue present. Phloem is towards outside and xylem 
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towards inside.  Wood parenchyma is simple and elongated. Rays become much broader in the mature wood. The 
pith made up of parenchymatous cells. Starch was present in the pith cells. 
  

 
                           
                                 Fig: 3 Microscopy of G. asiatica stem 
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Fig: 4 Powder microscopy of G. asiatica stem 

 
The present study highlights the results of a comprehensive study on the microscopic parameters including the gross 
anatomical features, leaf constants, cellular composition and cellular inclusion of the stem. The powder contains 
fibers, cork, lignified reticulate vessels fibers and medullary rays (Fig: 4). Transverse section of stem shows 
quadrangular appearance, the epidermis covered by a cuticle.  In the mature stem periderm replaces the epidermis, 
cork cells are thin-walled outer region. Collenchymatous tissue is seen as a layer. The sclerenchymatous tissue is 
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found as a continuous ring in the young stem, and as cell groups in mature Just below the cortex, phloem tissue is 
seen. Cambium tissue is present between phloem and xylem. Wood parenchyma is simple and elongated. Rays 
become much broader in the mature wood. The pith made up of parenchymatous cells. Starch was present in the pith 
cells.  
The results of the quantitative and qualitative analysis of the stem samples are depicted in Tables: 1-4. 

 
Table: 1. Leaf Constants of Gmelina asiatica stem 

 

Leaf Constant Value 

Stomatal Number 11.6 

Stomatal index  28.2 
Vein-islet Number 22.3 
Veinlet termination 19.8 

Palisade ratio 6.2 
 
 
 
 

Table: 2. Ash value of powdered stem of Gmelina asiatica 
 

Type of ash Ash value (%) 
Total ash 14.52 
Acid insoluble ash 1.91 
Water soluble ash 2.18 
Sulphated ash 7.32 

 
 
 
 

Table: 3. Fluorescence of Gmelina asiatica stem powder in different solvents 

Treatment   Normal Light Under UV Light 
254 nm  365 nm 

Dry Powder   Brown Green  Green  

Powder + Dil. HCl  Brownish yellow Green Brownish Black 

Powder + Conc. HCl    Brownish yellow Green Black 

Powder + Dil. H2SO4   Slight brown Green Black 

Powder + Conc. H2SO4    Pale brown Green Dark Brown 

Powder + Dil. HNO3    Greenish black Black Black 

Powder + Conc. HNO3    - Light Green Black 

Powder + Dil. Ammonia  Pale Pink  Violet Black 

Powder+ 1 N NaOH in water Brownish green Green Dark Brown 

Powder + Ferric Chloride    Bluish black Black Black 

Powder + Iodine Solution    Brown Black Black 

Powder + Bromine water  Brownish Yellow Yellowish Brown Yellowish Brown 
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Table: 4. Preliminary phytochemical screening of stem powder of Gmelina asiatica 
 

S. No 
Group of phytoconstituent 

Extract 
Hexane  Chloroform Alcoholic Aqueous 

1 Carbohydrates         
a. Molisch’s test - - + + 

  b. Fehling’s test - - + + 
  c. Benedict’s test - - + + 
  d. Iodine test - - - - 
  e. Barfoed's - - - - 
2 Gums and mucilage 
  a. Fehling’s test - - - - 
  b. Benedict’s test - - - - 
  c. Swelling test - - - - 
3 Amino acids         
  a. Ninhydrin test - - - + 
4 Proteins         
  a. Biuret test + + + + 
  b. Million’s test + - + - 
  c. Tannic acid test - + + + 
5 Fats and oils         
  a. Spot test + + - - 
6 Alkaloids         
  a. Mayer’s test - - + - 
  b. Dragendorff’s test - - + - 
  c. Wagner’s test - - + - 
  d. Hager’s test - + - - + - 
7 Triterpenoids         
  a. Salkowski reaction - + + - 
  b. Liebermann-Burchard test - + + - 
  c. Liebermann’s reaction - + + - 
  d. Ischugagiu test - + + - 
  e. Briekorn and binary test - + + - 
8 Flavonoids         
  a. Ferric chloride test + + + - 
  b. Shinoda test - - + - 
  c. Lead acetate test + + + - 
  d. Filter paper test + + + - 
  e. Zn/HCl reducing test + + + - 
9 Glycosides         
  a. General test - - + - 
  Cardiac glycosides 
  a. Baljet’s test - - - - 
  b. Legal’s test - - + - 
  c.Keller-Killiani test - - - - 
  Anthraquinone glycosides 
  a. Borntrager's test - - - - 
  b. Modified Borntrager's test - - - - 
  Saponin glycosides         
  a. General test - - - - 
  b. Foam test - - - - 
  c. Haemolytic test - - - - 
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   10 Tannins and phenolic compounds         
  a.Ferric chloride test - - + + 
  b.Test with heavy metals - - + + 
  c.Nitric acid test - - + + 
  d.Gelatin test - - + + 
  e. Lead acetate test - - + + 

11 Coumarins         
  a. General test - - - - 

12 Organic acids         
  a. General test - - - - 

 
Results and Discussion 

By virtue of their photosynthetic machinery, stems serve as a sink for several metabolites and as an important source 
of several bioactive compounds. The macroscopic and microscopic evaluation of stem of Gmelina asiatica, the 
quantitative estimation of leaf constants, ash values, and fluorescence, and preliminary phytochemical screening of 
the stem powder would be of considerable use in the identification of this drug. Empirical knowledge about 
medicinal plants plays a vital role in primary health care and has great potential for the discovery of new herbal 
drugs. These findings may be useful to supplement existing information with regard to the identification and 
standardization of Gmelina asiatica, even in the powdered form of the plant drug, to distinguish it from substitutes 
and adulterants. These studies also suggested that the observed pharmacognostic and physiochemical parameters are 
of great value in quality control and formulation development. In conclusion, the present study may be useful to 
supplement information with regard to its identification and, standardization, and in carrying out further research 
and revalidation of its use in the Ayurvedic System of Medicine. 
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