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ABSTRACT 
Ayurveda is the science of life.  It consists of medicaments prepared by materials obtained from nature, viz; plant 
products, animal products and metal/ mineral products. Converting the metals/minerals into acceptable form (i.e 
bhasma preparation) for internal administration is done by following various pharmaceutical processing methods. 
These methods are extensively mentioned in Rasa Shastra (A branch of Ayurveda). Lauha (iron) is one of the most 
important metals mentioned in Rasa Shastra for preparing Lauha bhasma. As iron supplementation is required for 
formation of hemoglobin of blood and is most essential component for maintaining physiological condition of the 
body system, in Ayurveda utmost importance is given for Lauha bhasma preparation and also Lauha bhasma were 
used for preparing many number of Ayurvedic dosage form. In ancient pharmaceutical science of Ayurveda to 
determine the quality of bhasma certain testing procedures have been mentioned such as varitar, rekhapurnata etc. but 
in present day scenario apart from these testing procedure there is a need of more sophisticated testing methods for 
determining quality of Lauha bhasma. In present study Lauha bhsma has been prepared by following Ayurvedic 
textual reference. After preparation of Lauha bhasma it is subjected to various testing procedures like AAS, EDAX, 
SEM and TEM. The details including results of these testing procedures with illustrated photographs, tables etc. are 
mentioned in the paper. SEM & TEM result confirms the formation of nanoparticles after 20th puta. Decrease in 
particle size after successive steps is observed. Whereas tests like AAS and EDAX show incorporation of trace 
elements in the finally prepared bhasma. 
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INTRODUCTION 
Pharmacy is as old as mankind. As man evolved in this 
universe he started making empirical use of mineral, 
plant and animal products to cure the ailments. In due 
course of time now the discovery, development and 
distribution of drugs have become highly sophisticated 
vocation and these have brought in their wake new and 
bigger responsibilities on the profession of pharmacy. 
Thus the scientific approach to understand anything 
involves observation, measurement of entity that can be 
quantified, the accumulation of data and analysis of 
findings as distinguished from an intuitive approach. In 
other words science is the light thrown on the silent or 
hidden facts. 
In the present research work Lauha bhasma was prepared 
according to the method mentioned in Ayurvedic 
classics. The steps in the preparation were samanya 
shodhana, vishesha shodhana and marana. Marana was 

done by bhanupaka, sthalipaka and putapaka. For 
samanya shodhana iron turnings were heated till they 
become red hot and were dipped for seven times in 
different medias i.e. tila taila, takra, gomutra, kanji and 
kulattha kwatha.1 After this the sample was subjected to 
vishesha shodhana. In the process of vishesha shodhana 
the material was heated till red hot and dipped in triphala 
kwatha. The process was repeated for seven times.2 
Marana was completed in three stages.3 In the process of 
bhanupaka the material along with triphala kwatha was 
put in sunlight till complete drying. The process was 
repeated for seven times.4 In the process of sthalipaka the 
material along with triphala kwatha was put on heating 
device and heated till complete drying and process was 
repeated for seven times.5 In the process of putapaka the 
material was triturated with triphala kwatha in 
mechanized kharal, pellets were prepared and on 
complete drying of pellets it was subjected to heating 
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(Puta) in Electric Muffle Furnace at temperature of 600- 
8000C.6 It took 20 puta for complete conversion of 
material into bhasma.  
Although it is difficult task to decide standards for metal 
and mineral drugs, yet, here a step has been made to lay 
down standards for quality of raw material, intermediary 
materials and final product.  
MATERIALS AND METHODS 
In the present study elemental analysis were conducted 
with the help of AAS & EDAX and particle size analysis 
was laid down by SEM & TEM. 
Atomic Absorption Spectroscopy (AAS) 
The study was performed for the raw material (iron 
turnings) and Lauha bhasma (after 20th puta). For the 
preparation of sample 25mg of iron turnings were taken 
in a beaker and mixed with 10ml of Aqua- regia. It was 
heated slowly till a complete solution was formed. The 
digested sample was filtered through a filter paper into a 
volumetric flask and diluted to 250 ml by adding distilled 
water little by little. This solution was used for the 
determination of metallic elements in different 
concentrations in Lauha (iron turning). 
For Lauha bhasma, solution was made by above method 
i.e. 250ml of solution. Out of this 1mlwas taken and 
again diluted to 10ml. Hence, 25mg of sample was 
dissolved in 2500ml of solvent. 
The samples were analyzed for six elements viz. K, Cu, 
Zn, Mn, Fe and Mg. Since Lauha bhasma contains iron 
as a major element this originates from raw material 
(iron turnings) which are taken for the preparation of 
Lauha bhasma therefore, estimation of iron becomes 
essential part in the standardization of Lauha bhasma. 
Potassium, Copper, Zinc, Manganese and Magnesium 
are also estimated because these elements get 
incorporated in the Lauha bhasma while processing for 
example during the processing various liquids and 
materials are incorporated and heated by various 
techniques (Puta). Although these other elements will 
posses synergistic action as well as therapeutic value it 
becomes necessary to make quantitative estimation of 
these elements  
Scanning Electron Microscope (SEM) & Energy 
Dispersive X-ray analysis (EDAX) 
The study was done of very fine powder of samples as 
well as of pellets to examine under electron microscope. 
Samples are generally mounted rigidly on a specimen 
holder called a specimen stub. SEM study was conducted 
for surface picture and thereof particle size estimation of 
single particle as well as clusters of particle. 
Transmission Electron Microscopy (TEM) 
TEM study was performed of powdered sample at 
different pharmaceutical steps. 

ANALYTICAL RESULTS 
Observations of each analytical techniques performed are 
under mentioned here. 
AAS  
Observations of Atomic Absorption Spectroscopy study 
is presented in Table 1.  
SEM & EDAX  
Sample No. 05, Sthalipaka  
The SEM picture in Fig 1 shows a continuous 
appearance forming some kind of coating over the 
material. Individual particles could be seen below this as 
protrusions. 
The EDAX analysis shows higher carbon percentage. 
Probably the organic material which comes from the 
addition of triphala kwatha in bhanupaka (7 times) and 
sthalipaka (7 times) makes this covering over the 
material. 
Sample No. 07, Fifth Puta 
The Fig 2 shows presence of flakes on the surface of the 
pellet of the fifth puta sample. Microstructure of the 
pellet as evident between these flakes is considerably 
different giving an indication that the flakes might have 
arisen due to some surface reaction. 
EDAX analysis of the flakes showed higher % of 
potassium (K) even more than iron and oxygen. It can be 
assumed that these flaky structures are made up of some 
salt of K such as potassium chloride.  
Two types of particles are visible, larger particles of 
dimension 8-10μm may be potassium salt and the 
smaller particles may be the iron compound having 
dimension of 500nm- 1μm. 
Sample No. 08, Tenth Puta 
SEM pictures Fig 3 show features that are typical of a 
flow of molten material. It was also observed that at this 
stage pellets got hardened. 
Probably there was some low melting point compound 
which got melted during this stage of puta. 
Sample No. 09, Fifteenth Puta 
When in the SEM photograph, the visible lump Fig. 4 
was focused it showed higher % of Fe (32wt. %), O 
(27.57wt. %) and K (23.37wt. %). This lump may be 
agglomerated iron oxide and potassium salt. 
Medium sized lumps which are agglomerates of very 
fine particles having a size range of 3-5μm can be seen. 
The fine particles are having size of 200-500nm range. 
Sample No. 10, Twentieth Puta 
It can be seen by SEM image (Fig. 5) that lump size as 
well as individual particle size got reduced after 20th 
Puta. 
Lumps are having dimension of 2-4μm and individual 
particles have got reduced to smaller dimensions i.e. of 
50-100nm. 
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At 6000C carbon may not get burned completely. It gets 
complete burn at 800-8700C so a higher % of carbon is 
observed in all sample. 
The study reveals that various methodologies employed 
in the preparation of Lauha bhasma yields very fine 
particles in the range of nano meter.  
TEM 
Particles size analysis of the samples had been done by 
TEM. TEM photograph of the sample 5 (Sthalipaka) 
shows the particles in the size range 2.5-1.0 μm (Fig 1). 
The particles are in regular spherical shape with a broad 
size distribution. 
In case of sample 6 (1st puta) only aggregated particles 
are seen (Fig 2). Owing to the agglomeration, sizes of 
the particles cannot be reported. The particles are seems 
to have spherical morphology. 
TEM photograph for sample 7 (5th puta) indicates some 
nonagglomerated particles having ~200nm size with 
narrower distribution of sizes and with spherical 
morphology.  Some aggregated particles having sizes 
~1um are also seen in the photograph (Fig. 3) of the 
sample. 
In case of sample 8 (10th puta) well dispersed fine 
particles having size ~100nm are found (Fig 4). The 
particles are spherical in shape with narrower distribution 
of sizes. 
In case of sample 9 (15th puta) also well dispersed fine 
particles in the size range 90- 100 nm are seen in the 
photograph (Fig 5). The size distribution seems to be 
better than the previous sample (sample 4). 
For the sample 10 (20th puta), TEM photograph (Fig 6) 
reveals the appearance of 50-100nm sized particles. 
Particles are spherical in shape and no aggregation is 
seen. 
Thus the TEM result confirms the formation of nano-
sized particles in the process (for sample 10). It can be 
concluded that particles become finer by repeated puta in 
the process. Thus the repeated puta of the process can be 
used to produce the nanoparticles of lauha bhasma to 
improve its quality and reactivity. 
DISCUSSION 
AAS study was carried out for analyzing elemental 
composition of samples. Atomic Absorption 
Spectroscopy (AAS) study was carried out of two 
samples i.e. iron turnings and finally prepared bhasma 
(after 20th Puta) and six elements were analyzed these are 
K, Cu, Zn, Mn, Fe and Mg. 
The concentration (ppm) was converted to weight 
(mg/gm). It was observed that weight of iron got reduced 
from 546mg/gm to 260mg/gm. Iron is oxidized during 
the processing therefore a reduction in iron percentage is 
observed. Increase in weight of trace elements like Cu, 

Zn, K and Mg can be observed. Table 1 is showing 
elemental composition of raw material and Lauha 
bhasma. 
There was a marked increase in weight of potassium (K), 
from 1.4mg/gm (in iron turnings) to 135mg/gm (in 
Lauha bhasma). Similarly, increase in weight of other 
trace elements was observed. Weight of Cu increased 
from 1.7mg/gm (in iron turnings) to 14mg/gm (in Lauha 
bhasma), of Zn from .1mg/gm(in iron turnings) to 
21mg/gm (in Lauha bhasma) and of Mg from 3.5mg/gm 
to 83mg/gm. 
EDAX, AAS show similar pattern of data i.e. decrease in 
concentration of iron and incorporation of trace 
elements. The EDAX analysis showed that there was 
high increase in carbon percentage up to 53-57% in 
samples after sthalipaka and it may be credited again to 
the pharmaceutical processes in which triphala kwatha is 
being used in abundance. 
The SEM pictures show that the particle size of the 
sample has reduced prominently to 200-500nm in 15th 
puta which has further reduced in the range of 50-100nm 
in 20th puta which indicates importance of bhāvanā and 
process of puta when given in higher number up to 
certain limit. 
The morphology of the particles was studied by TEM. 
Agglomerates in general are having somewhat irregular 
shape whereas individual particles are spherical. 
According to literature, spherical shape is formed 
because nucleation rate per unit area is isotropic at the 
interface between the magnetic nanoparticles. 
TEM result confirms the formation of nanoparticles after 
20th puta. Decrease in particle size after successive steps 
can be observed. The size distribution of particles can be 
summarized as below of different samples 
S.No.5  (Sthalipaka) : 2.5- 1μm 
S.No.6   (1st Puta) : only agglomerates, size of 
particles cannot get specified 
S.No.7  (5th Puta) : ~200nm  
S.No.8   (10th Puta) : ~100nm 
S.No.9  (15th Puta) : 90- 100 nm 
S.No.10 (20th Puta) : 50-100nm 
It can be concluded that particles become finer by 
repeated puta in the process. Thus the repeated puta of 
the process can be used to produce the nanoparticles of 
lauha bhasma to improve its quality and reactivity. 
CONCLUSION 
Pharmaceutical process dealing with conversion of 
metals and minerals including shodhana, marana 
(incineration) etc. procedures are mentioned in Rasa 
Shastra (Ayurveda). For the formation of haemoglobin 
iron is the essential element and this was noticed in 
Ayurveda in ancient days and given utmost importance 
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to the preparation of Lauha bhasma. Various 
pharmaceutical procedures like samanya shodhana, 
vishesha shodhana, bhanupaka, sthalipaka and putapaka 
are involved in the processing of Lauha bhasma 
preparation. For estimating the quality of bhasma various 
testing procedures are mentioned in Ayurveda viz. 
rekhapurnata (filling in the furrows of finger- indicates 
the particle size), varitara (floating over the surface of 
the water- indicates density of the material) etc. 
Although ancient parameters are also useful up to some 
extent for accessing quality of the bhasma at the same 
time it is also required to screen the bhasma by various 
sophisticated procedures like AAS, EDAX SEM and 
TEM. Hence in present study particle size estimation and 
elemental analysis of Lauha bhasma with above 
mentioned testing procedures are mentioned. 

ACKNOWLEDGEMENT 
We acknowledge Prof. G.V.S. Shastry, Deptt. of 
Metallurgy, IT, BHU for his valuable help during SEM 
study. We acknowledge Prof. J.P. Srivastava, Deptt. of 
Plant Physiology, Institute of Agricultural Sciences, 
BHU, for carrying out AAS study. 
REFERENCES 
(1) Vagbhatta Rasa, Rasa Ratna Samuchchya, Commentary by Prof. 
Dattatreya Anant Kulkarni, Meharchand Lachhhmandas 
Publications, New Delhi, Vol. I, 1998 Chapter 5, Sloka No. 13. 
(2) Rasa Ratna Samuchchya, Chapter 5, Sloka No. 102. 
(3) Sharma Sadanand, Rasa Tarangini, 11th Edition, Motilal 
Banarasidas, Delhi, 2004. 
(4) Rasa Taringini, Taranga 20, Sloka No. 24. 
(5) Rasa Taringini, Taranga 20, Sloka No. 28. 
(6) Rasa Tarangini, Taranga 20, Sloka No. 52.

 
Table 1: Showing elemental composition of samples (iron turnings & Lauha bhasma) by AAS 

 
S.No.  Elements Concentration in Iron turning 

(in ppm or mg/L in 250ml 
solution) 

Concentration in Lauha 
bhasma (in ppm or mg/L in 

2500ml solution) 
 1      Potassium (K) 0.14 1.35 
 2  Copper (Cu) 0.17 0.14 
 3  Zinc (Zn) 0.01 0.21 
 4  Manganese(Mn) 0.38 0.01 
 5  Iron (Fe) 54.60 2.60 
 6  Magnesium(Mg) 0.35 0.83 

 
 
 

SEM Photographs of Different Samples 
 

     
 Fig.1: (Sample 05- After Sthalipaka) Pellet of    Fig.2: (Sample 07- 5th Puta ) Pellet of material: 
  material: Showing protruded individual particle   showing flakes on surface 
       



Singh Neetu et al / IJRAP 2011, 2 (1) 30-35 

International Journal of Research in Ayurveda & Pharmacy, 2(1), Jan-Feb 2011  30-35 

      
 
 Fig.3: (Sample 08- After 10th Puta)  
 Pellet of material showing molten mass Fig.4: (Sample 09: After 15th Puta)   Pellet of material: Showing  

particles in the range of 400nm- 1μm 
 
 

 
 

Fig.5: (Sample 10: After 20th Puta) Powder of material showing agglomerates of size 1μm and smaller particles in the range of 300- 500nm 
 

TEM Photographs of Different Samples 
 

       Fig.1: (Sample 05)- After Sthalipaka    Fig.2: (Sample06)-  After 1st Puta 
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 Fig.3: (Sample07)-  After 5th Puta     Fig.4: ( Sample08) After 10th Puta 
 

      
 Fig.5: (Sample 09)-  After 15th Puta     Fig.6: (Sample 10)- After 20th Puta 
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