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Abstract- Alpinia galanga and Alpinia calcarata (Zingiberaceae), are rare, fast disappearing, threatened species and well 

known ayurvedic herbs and are used as medicine due to anti-bronchitis, anti-inflammatory, anti-cancerous, anti-cough, anti-

diabetic and anti-bacterial properties.  The aim of present study was to gather information for the systematic identification and 

authentication of these valuable species as per WHO guidelines. Powdered leaves of A.calcarata showed high alcohol soluble 

extractive value, high moisture content, total ash value than rhizome powder and contrary in A.galanga. On the basis of 

fluorescence analysis rhizomes of these species carry more active ingredients chiefly used for therapeutical purposes. The 

presences of alkaloids, steroids, flavonoids etc. were confirmed during preliminary phytochemical screening. The 

pharmacognostic characters obtained in the present investigation might be useful in drug industry for the identification, 

authentication and quality of commercial samples supplied by suppliers and will be very useful in designing the monograph on 

these drugs in the Indian Pharmacopoeia.  
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I. INTRODUCTION 

The world is now focusing towards herbal medicine or phytomedicine to repair and strengthen bodily systems (especially 

the immune system that could properly fight foreign invaders) and help to destroy pathogens without toxic side effects. Since 

time immemorial man has used various parts of plants in the treatment and prevention of many ailments[1,2,3]. Plants 

constitute one of the major sources of drugs in modern as well as traditional medicine throughout the world [4,5]. According to 

WHO, the macroscopic and microscopic description of medicinal plants is the first step towards establishing the identity and 

degree of the purity of such materials and should be carried out before any tests are undertaken [6]. Several plants checked for 

antimicrobial and other activities, for example The Eupatorium odoratum leaf material shows higher microbial properties and 

have various compounds with pharmacological importance[7] and Methanol extract of Morchella esculenta  showed highest 

free radical scavenging effect at concentration of 100μg/ml and the IC50 value of extract was 49.8821μg/ml[8]. 

Accurate identification is crucial before chemists and pharmacognosists can search for new chemical substances from 

plants and repeat their experiments [9]. An important factor, which contributes to the consistent quality of herbal products, is to 

have an adequate control of the quality of medicinal plants harvested or used [10]. Any loss in a particular chemical may result 

in loss of pharmacological action of that herb [11]. The histological and anatomical characters are necessary for the 

identification of plant species. More than 80% of the developing world continues to rely on traditional medicines 

predominantly plants, for its primary health care [12, 13]. So, Pharmacognosy is one method for correctly determining the 

botanical identity of the sample even in dried or in powdered condition [14, 15].  

Standardization of medicinal plants is global perspective [16]. Also, morphological and anatomical studies are 

significant for recognizing plants [17]. The present study reveals standardization profile for A. calcarata and A. galanga, 

family Zingiberaceae the data would be of immense value in botanical identification and authentication of plant drugs and 

would enable in preventing any adulteration. In zingiberaceae, anatomical studies are very few, some of the scientists only 

studied the general anatomy [18].  There are reports on the root apical organization in Zingiberaceae [19] and the occurrence 

and role of fugacious cambium in rhizome growth of turmeric [20]. There is also investigated the pharmacognosy of Curcuma 

species [21, 22, 23].   Thus the present study also intends to additionally add fluorescent microscopic studies on these selected 

species [24].  
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This article deals with the research on pharmacognostical studies of A.calcarata and A.galanga includes 

physiochemical analysis, fluorescence analysis, anatomical studies and phytochemical studies to determine the quality and 

purity of the plant materials. The medicinal plants selected for the present study and the importance of these plants is briefly 

mentioned in Introduction Section of this article followed by the objective of the study. The plant collection, Herbarium 

preparation and various methodology used in investigating rhizome, leaf of A.calcarata and A.galanga for physiochemical 

analysis and phytochemical studies have clearly mentioned in Methods and Methodology Section. The results observed in 

various investigation is neatly tabulated and for clear understanding of the results it is represented with photographs. The 

results are thoroughly discussed by comparing with previous works in Results and Discussion Section. Finally the article is 

concluded with recommendation in Conclusion Section. 

II. MATERIALS AND METHODS 

In the present work we used the methodologies like plant material collection, physiochemical analysis, anatomical studies 

and phytochemical studies.The samples were collected, air dried and powered. Also, preserved in Rapinat Herbarium and 

Centre for Molecular Systematics, St.Joseph’s College (Autonomus), Tiruchirappalli (Voucher Numbers: RHT 65267 & 65268) 

for future reference.  

Fig. 1. a &b) A.calcarata- habit & inflorescence, c &d) A.galanga -  inflorescence & single flower 

 

Physiochemical parameters were determined for rhizome and leaf powder of A.calcarata according to methods 

described in WHO guideline. Physiochemical analysis included fluorescence analysis, moisture content, total ash, water 
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soluble ash, acid insoluble ash, alcohol soluble extractive and water soluble extractive to determine the quality and purity of the 

plant materials. Pharmacognostic standardization was also done as per WHO guidelines. 

Many drugs show fluorescence when their powder is exposed to ultraviolet rays. The leaf and rhizome powder of 

A.calcarata and A. galanga were subjected to powder studies by adding the chemical reagents. A small quantity of dried 

powder was placed on a grease free clean microscopic slide and 1-2 drops of freshly prepared reagent solution were added, 

mixed by gentle tilting the slide. The colour change was noted in three times powder as such and then added reagents were 

performed under day light, 254 nm and 354 nm UV light.   

 For anatomical studies fresh specimens used and the transverse sections of the rhizomes, fresh leaves through the 

midrib were also cleared with NaOH and mounted in glycerine medium after staining and observed under fluorescent 

microscope. Microscopic descriptions of tissues were supplemented with microphotographs which were taken using a Nikon E 

- 400 (Japan) fluorescent microscope. The rhizome extracts for phytochemical screening were done with different solvents by 

using serial extraction using a soxhlet apparatus.  

III. RESULTS AND DISCUSSION 

Adulteration and misidentification of medicinal plants can cause serious health problems to consumers and legal problems 

for the pharmaceutical industries. Some constituents showed fluorescence in the visible range in daylight. The addition of 

various chemical agents to rhizome powder changed its colour to  blackish green, brownish red, brownish yellow, dark brown, 

dark brownish green, dark greenish brown, dark yellow, light brown, pale brown, reddish green, pale yellow, reddish brown 

and yellowish brown (Table.1). 

But in the case of leaf powder, there is slight colour changes like black, brownish dark green, blackish green, dark 

brown, dark brownish green, dark green, dark greenish brown, dark reddish green, dark reddish yellow, dark yellowish brown, 

greenish brown, greenish yellow, light brown, light green, light greenish brown, light yellow, light yellowish brown, pale 

green, reddish green, yellowish brown and yellowish dark brown. Hence crude drugs are often assessed qualitatively in this 

way and it is an important parameter for pharmacognostic evaluation of crude drugs. 

Table. 1. Fluorescent analysis 

Reagents  

 

A.C- RP  A.G- RP  

Day Light  
(254 nm)  (365nm)  Day light  (254 nm)  (365 nm)  

Powder + Con. HCl  PB  BG  BG  DB  BG  BG  

Powder +Con.H
2
SO

4
  DB  RG  RG  LB  DB  RG  

Powder+ 50%H
2
SO

4
  YB  DB  BG  DB  DB  RG  

Powder + Con.HNO
3
  YB  DB  DBG  DB  DB  RB  

Powder+GAA  LB  LB  DB  LB  DB  DB  

Powder + Picric acid  PY  BY  DY  BY  DY  DY  

Powder +1N NaOH  DB  DB  DB  PB  DB  DB  

Powder + 1N NaOH  LB  LB  DB  LB  YB  YB  

Powder + Chloroform  YB  DB  DB  PB  YB  DB  

 

Extractive values are representative of the presence of the polar or nonpolar extractable compounds in a plant material 

[25]. It also gives an idea about the chemical constituents present in the drug and useful in the determination of exhausted or 

adulterated drugs. Table 2 shows that powdered rhizome have high alcohol soluble extractive value (22.84%). Water soluble 

extractive value can be used to indicate poor quality, adulteration with an unwanted material, or incorrect processing of the 

plant drug  during the processing of  drying, storage and so on (18.53%) and in A.galanga is 12.55% . Acid insoluble ash of 

leaf powder of A. calcarata is comparatively less in amount (0. 91%), but in rhizome powder it is 2.38% and vice versa in 

A.galanga. 
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Moisture is an inevitable component of plant drugs, insufficient drying leads to spoilage by moulds and bacteria and 

makes possible the enzymatic destruction of active principles. Moisture content is higher in leaf powder (3.33%, 4.11%) than 

rhizome powder (1.85%, 3.87%) in A.calcarata and A.galanga respectively. Also, total ash value is 7.83%,4.05% in leaf 

powder and 6.56%, 1.63%  in rhizome powder of A.calcarata and A.galanga respectively. Compared to rhizome powder water 

soluble ash is higher in leaf powder 2.79% and 2.05. 

Table.2. Physiochemical analysis  in A.calarata and  A. galanga 

Sl.No.  Parameters  

A.calcarat

a  
A.galanga  

Leaf  Rhizome  Rhizome  Leaf  

1 Moisture  3.33%  1.85%  4.11%  3.87%  

2 Total Ash  7.83%  6.56%  4.05%  1.63%  

3 Acid Insoluble ash   0.91%  2.38%  1.09%  0.72%  

4 Water Soluble Ash  2.79%  1.73%  2.05%  1.98%  

5 Alcohol Soluble extractive  14.5%  22.84%  7.91%  8.55%  

6 Water soluble extractive 12.79% 18.53% 11.53% 12.55% 

 

In A. galanga the rhizome is highly branched with yellowish colour, cylindrical, 2 - 8 × 2 - 3 cm, single layered 

epidermis and pericycle, cortex with numerous vascular bundles and aggregation of starch grains (fig.2.).  In A. calcarata 

rhizome is less branched with creamy yellow, cylindrical, 2 - 6 × 2 cm, single layered epidermis and pericycle, outer cortex 

with vascular bundles less than inner cortex and mostly with oval shaped starch grains. Pith is made up of wide 

parenchymatous cells and they are circular to angular, compact and with no intercellular spaces. 

Fig.2. Anatomy of A.galanga -  rhizome -   (A,B), leaf (C), Anatomy of A.calcarata- F,H- rhizome, D,E,G- leaf 

 

The leaf anatomy in both species showed numerous vascular bundles. The upper and lower epidermis consist of one 

row of elongated cells and a single layered epidermis in abaxial and in adaxial sides and with wide, tangentially oblong, thick 

walled cells with a thin cuticle, cortex with large parenchyma cells, vascular bundle with xylem and phloem cells and the 
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presence of a bundle sheath and its extension upto the lower epidermis. The central cells of the mesophyll are large 

parenchyma cells alternating with the vascular bundles. The xylem consists of one raw of vessels with large metaxylem 

towards the upper epidermis. The mesophyll tissue is not differentiated into palisade and spongy parenchyma cells; it consists 

of 4 or 5 layers of chlorenchymatous cells. 

The preliminary phytochemical investigation of methanolic rhizome extract of A. calcarata and A.galanga revealed 

the presence of sterols, alkaloids, flavanoids, phenols, carbohydrates etc.The curative properties of medicinal plants are perhaps 

due to the presence of various secondary metabolites such as alkaloids, flavanoids, glycosides, phenols, saponins, sterols etc. 

The phytochemical screening on qualitative analysis shows that the rhizomes of both species are  are rich in sterols, 

anthraquinones etc. which are popular phytochemical constituents. Therefore, the data generated from these experiments have 

provided the chemical basis for the wide use of this plant as a therapeutic agent for treating various ailments. 

 

Table. 3 . Phytochemical screening of methanolic extracts of A.calcarata and A.galanga 

Constituents  
A.calcarata A.galanga 

Leaf Rhizome Leaf Rhizome 

Carbohydrates  + + - -  - - -  + + + 

Phenols  - - + - + - - + - - + 

Flavonoids  + + + + + + + + + 

Sterols  + + + + + + + + + + 

Alkaloids  - + + + - - - - 

Anthraquinones  - + + + - + - + 

Amino acid test  - + + + - + - + 

Fixed oils and fats  - - - - - + - + 

 

IV. CONCLUSION 

The present study was undertaken to establish the scientific evidence for the detection of adulteration related to 

medicinal plant drug preparations. From the above study it may concluded that A. calcarata and A.galanga are useful in 

healthcare, so we have to conserve the plants for future generation. Phytochemical studies revealed that these species contain 

many active compounds will be obliging in ayurvedic medicine. Pharmacognostical studies were suited to standardize the plant 

and to check the adulteration in drug powder. The results obtained would serve as a reference for identification of rhizomes and 

leaves of A. calcarata and A. galanga commercially available and to differentiate them from their substitutes and adulterants. 
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