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Short Communication  

INTRODUCTION
Although Indian traditional system of medicine being the quondam  
system of health care, yet its acceptance is parochial to south-east Asia 
only, especially in India.1 It has to cover a long distance to find its place in 
modern world. In last five decades, good percentage of literary research 
has been done in this field and further requirement is to develop new  
strategies for research while keeping in mind the bedrocks of Indian  
traditional system of medicine.2 Moreover, implementation of ‘Phar-
macovigilance’ in Ayurveda plays an important role in optimizing drug 
safety and improving treatment outcomes.3 
The traditional literature of medicine (Ayurveda) is overflowing with the 
treasure of several herbal as well as herbo-mineral preparations. Narikela 
Lavan and Kajjali, both are herbo-mineral compounds delineated in  
various classical Ayurvedic texts. Narikela Lavan consists of two ingre-
dients- Narikela and Saindhava Lavan. Narikela is the sanskrit name of  
coconut (Cocus nucifera linn) and that of Saindhava lavan is rock salt 
(Sodi chloridium). Coconut is a drug of plant origin and rock salt is from 
mineral origin. Thus, Narikela lavan is a herbomineral preparation. 
Coconut (Cocus nucifera linn.) belongs to the family Arecaceae (palm 
family). It is a vast family having around 217 genera and 2500 species. 
Cocos nucifera belongs to the order arecales and it is the only species 
of the genus cocos belonging to the subfamily cocoideae, which has 27 
genera, and 600 species.4 Five different types of salts are mainly used 
in several Ayurvedic preparations. Most commonly used and best form 
among them is Saindhava Lavan. It is a mineral that is composed chiefly  
of sodium chloride. Chloride and sodium ions are the two major  
elements of salt.5

Kajjali is a commixture of mercury and sulphur in varing ratios. The  
impotance of kajjali lies in the facts that mercury cannot be consumed 

in its natural form and also it is very difficult to convert mercury into 
powder form in atmospheric conditions. Therefore, kajjali forms the 
basic component of maximum herbo-mineral formulations. It gives the 
structural and functional stability to the formulations.6

MATERIALS AND METHODS
Synthesis Procedure
Narikela Lavan- Mature fruit of coconut was taken and its outer fibers 
were removed. A hole was through an eye of the coconut and its water 
was removed completely. Then finely powdered rock salt was filled into 
it through the eye only. The hole was then sealed with mud and whole 
of the coconut was covered with the layer of thin cotton cloth impreg-
nated with mud. When dry, it was subjected to the heat of around 10000C 
temperature in a pit full of cow-dung cakes. In this way, a grayish black 
coloured ash of coconut and rock salt is obtained. This ash is known as 
Narikela Lavan which is used as enhancer of digestive power and cures  
hyperacidity. The temperature at which this formulation is prepared,  
activated charcoal is formed.7 Activated charcoal reduces the absorption 
of toxins and various drugs such as aspirin, acetaminophen, phenobar-
bital, phenytoin, digoxin from the gastrointestinal tract. It also increases 
the clearance of already absorbed drugs from the circulation.8

Kajjali- Before preparing kajjali, the detoxification of mercury and  
sulphur are required. Therefore, the purification of mercury is done by 
triturating with lime powder initially and then with equal amount of 
paste of Allium sativum along with half the amount of rock salt.9 Sulphur 
is purified by cow’s milk. Then both of them were mixed in equal quan-
tity and triturated with the help of mortar-pestle. Gradually, the mixture 
converts into black powder. Trituration was performed until the com-
plete disappearance of shining of powder. The pressure applied during 
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ABSTRACT
Background: Traditional Indian system of medicine (Ayurveda) has its  
existence since ages but it is lacking characterization of drugs with the 
help of advanced techniques. It can help this system to find its place in 
today’s world scenario. Objective: The present study aims to characterize 
Kajjali and Narikela Lavana, which are highly effective & most common 
Indian traditional medicines. Materials and Methods: These traditional 
medicines have been characterized using grazing angle X-ray diffraction 
(GAXRD), Scanning electron microscopy (SEM), Optical absorption and 
Photo luminescence spectroscopy. Result and Discussion: It is shown  
that the luminescence emission band can be considerably narrowed  
and PL intensity can be considerably enhanced in meta-cinnabar (β -HgS) 
or Kajjali cubic crystal structure. Moreover, the emission photon energy  
has been shown to shift simply by changing the size of Kajjali particle. 
Conclusion: These herbo-mineral drugs are conceived to be more effec-
tual than any other healing systems because these nanocrystalline drugs  

can enter into the blood stream and are more biocompatible as compared 
to any chemically prepared entity, similar to biologically prepared nanopar-
ticles. Recommendations: The effectiveness of Kajjali and Narikela Lavana 
can be further justified with the help of experimental and clinical studies.
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Table 1: Indexed X-ray powder diffraction data along with the calculated lattice parameters and 
d values of Narikel lavan or NaCl FCC

Peak 2Theta d-spacing (Å) I/I0 h k l Lattice Parameters (Å) Size(Å)

1 27.38 3.25 2.5 111 5.638

520
2 31.72 2.82 100.0 200 5.638

3 45.47 1.99 16.8 220 5.640

4 56.49 1.63 3.2 222 5.638

5 66.24 1.41 1.8 331 5.637

Table 2: Indexed X-ray powder diffraction data along with the calculated lattice param-
eters and d-values of Meta-cinnabar or Kajjali

Peak 2Theta d-spacing (Å) I/I0 h k l Lattice Parameters (Å) Size(Å)

1 26.27 3.39 100 111 5.854 370

2 30.36 2.94 21.1 200 5.853 365

3 43.48 2.07 31.3 220 5.853 295

4 51.50 1.76 22.4 311 5.854 312

5 54.03 1.69 7.5 222 5.854 288

6 63.08 1.41 5.03 400 5.854 223

trituration leads to disintegration of the ingredients into small particles; 
friction generates heat and the movement helps to produce the new  
compound.6

Characterisation Techniques
Grazing angle X-ray diffraction patterns of both the traditional Indian 
medicines were recorded using Shimadzu XRD-6000 diffractometer in 
grazing angle mode at an angle of incidence of 0.5o. Wide angle X-ray 
spectra were recorded in the 2θ range of 15o to 70o with a step size of 
0.02o. Optical absorption measurements of β-HgS were carried out using 
spectrophotometer SPECTRO 2080 supplied by Analytical technologies 
limited. Photoluminescence measurements were carried out at room 
temperature using a Perkin Elmer LS-55 spectrometer. The Scanning  
electron microscope images were acquired by applying axial tilt and  
selecting a small portion of NaCl (Narikela lavan). The cluster size and 
surface morphology of the Narikela lavan was determined using the 
SEM (JEOL JSM-6390 A). 

RESULTS AND DISCUSSION
Structural and Surface Analysis
The prepared Narikela lavan and kajjali (meta-cinnabar) particles were 
characterized by grazing angle X-ray diffraction. The observed diffrac-
tion patterns of these Indian traditional Ayurvedic drugs samples have 
been shown in Figure 1 and Figure 2.
Lattice parameters of NaCl and β-HgS are the measure of unit cell  
provides information about the phase of the crystal and purity. Indexing 
the X-ray diffraction pattern (Figure 1) consist of assigning the three 
Miller indices, h,k,l to each reflection.  NaCl or Narikela Lavan belongs 
to face centered cubic crystal structure and hence the following equation 
for cubic systems was used for indexing the data.10
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Where “θ” is the Bragg angle, “λ” is the wavelength of radiation used, “a” 
is the lattice constant and h, k, & l are the Miller indices. In the cases of 

end member crystalline structure, since crystal lattice parameters were 
known (h2+ k2+ l2) could easily be calculated for each reflection.
Kajjali exhibits grazing angle X-ray diffraction peaks (Figure 1) which 
correspond to the (111), (200), (220), (222), (311) and (400) planes of 
β-HgS (meta-cinnabar), and are in good agreement with the JCPDS 
data file no. 00-006-0261. The low intensity diffraction peaks (black red 
circles) denote that sulfur exists in a crystalline state, while the broad 
diffraction peak appears at about 26.27o, indicating the major crystalline  
characteristic of meta-cinnabar. The relative broadening of the all  
diffraction peaks indicates that the meta-cinnabar crystals are in nano-
meter size range. Based on the Debye-Scherrer equation, for the plane 
111 peak with 2θ at 26.27°, the average particle sizes of the meta-cinnabar 
(β-HgS) samples were approximately 37 nm.11 The free orthorhombic 
sulphur also found at 22.4, 23.08, 26.95, 27.6, 33.61, 35 and 47.1 degree in  
2Theta.12 Grazing angle X-ray powder diffraction data along with the  
calculated lattice parameters and d-values for each reflection for the 
NaCl and meta-cinnabar samples are provided in Table 1 and Table 2.
Figure 3(A) represents the two dimensional SEM image of 52 ± 5 nm 
NaCl nanostructures or Narikela Lavan. It is also clear from the SEM 
image that the smaller particles of NaCl are agglomerated in the form 
of clusters. The average particle size obtained from the SEM image is  
obtained as ~49 nm that is the good agreement with grazing angle  
X-ray diffraction data.  The corresponding average particle size distribution 
histogram obtained from the SEM for Narikela Lavan sample has been 
shown in Figure 3(B).

Optical studies
Optical studies using optical absorption and photoluminescence techniques 
were undertaken to elucidate the structure-composition relationship in 
β-HgS. It is therefore of great interest to establish the link between the  
atomic level structure of mercuric sulphide polymorphs and their corres
ponding electronic & optical behavior. The optical absorption spectra 
exhibited by β-HgS (kajjali) have been shown in Figure 4(A). According 
to quantum confinement theory in the material, e- in the conduction 
band (CB) and holes in the valence band (VB) are spatially confined by  
the potential barrier of the surface. Due to confinement effect, the lowest  
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Figure 4: Optical absorption (A) and Photo luminescence (B) of kajjali  
(Metacinnabar).

Figure 1: Grazing angle X-Ray diffraction pattern of Narikel Lavan.

Figure 2: Grazing angle X-Ray diffraction pattern of kajjali (Metacinnabar).

Figure 3 (a): Two dimensional SEM image of Narikela lavan.

Figure 3 (b): Histogram of Narikela Lavan.

energy optical transition from the HOMO-LUMO gap will increase in 
energy, effectively increasing the band-gap (Eg). The shoulder of the 
spectra corresponds to the absorption edges in the kajjali sample, and  
could be used to estimate the band gap of the nano-material.13 The  
absorption edge 340 nm (3.64 eV) recorded for the β-HgS sample is blue  
shifted with respect to the corresponding bulk band edge 620 nm  
(2.0 eV). The excitonic feature of sample is not very pronounced in 
β-HgS. The photoluminescence (Figure 4(B)) of the as-synthesized 
β-HgS were performed in order to investigate their luminescence prop-
erties. Four emission peaks have been observed for HgS and they are  
ascribed to the exciton and the trapped photo luminescence peaks.  
The HgS nanocrystals showed a red-shift with respect to the optical  
absorption edge. The observed emission peak broadening could be  
attributed to both the increase of the surface states and the size distribu-
tion due to the increase in surface to volume ratio for low dimensional 
HgS crystals.
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CONCLUSION
The Indian traditional ayurvedic medicines of mineral origin correspond  
to nanocrystalline materials and are also similar in their physico-chemical 
properties. It has been seen in different studies that the herbo-mineral  
formulations can be applied for targeted drug delivery as they are  
biocompatible, non-toxic and non-antigenic in nature.14 In present 
study, it has been observed that both kajjali and Narikela Lavan are highly 
crystalline in nature and are also showing significant optical properties. 
Smooth surfaces of small grains of Narikela Lavan helps in better absorp-

tion. Kajjali being devoid of free radicals do not cause any harm to the 
body tissues and thus promises safety of the drug.
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