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1. Introduction
 
  Natural products from botanicals can be regarded as 
biologically validated structural entities, since they were 
synthesized by proteins and therefore are highly likely to 
bind to similar motifs again [1]. Plants may be regarded as 
libraries of small molecule secondary metabolite organic 
compounds with considerable structural diversity, which 
would otherwise probably be unavailable in a synthetic 
chemical laboratory [2-5]. Plants have developed chemical 
defenses over millions of years against environmental 
threats such as UV radiation, reactive oxygen species and 
microbial attacks. Therefore phytochemicals are less toxic 
and biologically active [6].
 The current scenario exhibits the demand for plant 
drugs throughout the world. The quality, efficacy and 
safety of herbal drugs can be ensured by finding reliable 
characteristics, one of which would be determination of all 
the phytochemical of the extract. This would ensure the 
reliability and repeatability of pharmacological and clinical 
research to understand their bio-activity and to enhance 
the product quality control. Development of chemical 
fingerprints using HPTLC is an effective tool for linking the 
chemical constituents’ profile of the plant with botanical 

identity for estimation of chemical and bio chemical 
markers. It is efficient and economic for the analysis 
of broad number of compounds [7]. It has the potential 
to determine authenticity and reliability of chemical 
constituent of herbal drug and formulation. 
  Zanthoxylum rhetsa (Roxb.) DC belonging to family 
Rutaceae is known as tirphal and is distributed in Konkan, 
Deccan, Mysore, Malabar, Annamalais and Travancore 
at low elevation, Orissa, Chittagong , Pegu. Also found in 
Assam and Meghalaya and in Eastern and Western Ghats 
of peninsular India [8]. The fruits exhibit the medicinal 
properties such as stimulants, astringent, aromatic and 
digestive [8]. Essential Oils from fruit shows significant 
local anesthetic activity [9,10]. Phytochemical studies have 
been carried out by several workers on Zanthoxylum rhetsa 
(Roxb.) DC, revealing the presence of various secondary 
metabolites.  The plant is traditionally used as antidiabetic, 
antispasmodic, diuretic and anti-inflammatory activities 
in other regions of India. The plant also bears significant 
antinociceptive and antidiarrheal activities [11,12]. 
Chemically the plant contains a terpenoid, xanthyletin and 
sesamin, alkaloids and flavonoids and an essential oil, 
sabinene as its key constituents  [13,14,15].
  But study on development of individual secondary 
metabolites of fruits of Zanthoxylum rhetsa (Roxb.) DC by 
HPTLC has not yet been reported. With this background an 
attempt has been made to establish a profile of the various 
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secondary metabolites of fruits of Zanthoxylum rhetsa 
(Roxb.) DC.

Material and Methods:

Collection & Identification:

  The fruits of the plant Zanthoxylum rhetsa (Roxb.) DC were 
collected in the month of May - June 2010 from Sindhudurg 
district, Maharashtra, India. They were identified and 
authenticated at Blater’s Herbarium, St Xavier’s College, 
Mumbai. (Accession numbers 9046/2010). The fruits were air 
dried pulverized and used for analysis.

Chemicals: 

  All the chemicals, including solvents were of analytical 
grade. The HPTLC plates Si60F254 (10X 10) Meck of 0.2mm 
thickness were used as stationary phase.

Extraction: 

  The powdered samples were extracted with ethanol by 
continuous shaking for 6 hours.  The extract was then 
allowed to stand for 18 hours. The filtered extract was then 
concentrated and redissolved in ethanol. The samples were 
used for developing HPTLC fingerprint profile of various 
secondary metabolites.

Preliminary Phytochemical Analysis

  Qualitative phytochemical analysis of crude powder was 
determined as follows:
  Tannins (200mg powder in 10ml distill water, filter).A 2 ml 
filtrate +  2ml FeCl3 blue black precipitate indicated the 
presence of tannins. Alkaloids (200mg in 10ml methanol, 
filtered) A 2ml filtrate + 1% HCl + steam. 1ml filterate + 6 
drops of Mayers/ Wagners reagent/Dragendroff’s reagent. 
Creamish precipitate/Brownish red precipitate/ orange 
precipitate indicated presence of respective alkaloids. 
Saponins (frothing test: 0.5ml filterate+5ml distilled water), 
frothing persistent meant saponins present. Cardiac 
glycosides (Keller Killani test), green blue colour indicated 
the presence of cardiac glycosides [16], Anthraquinones 
[17], Steroids (Libermann-Burchard reaction) blue green 
ring indicated presence of terpenoids. Flavonoids (200mg 
powder in 10ml ethanol, filtered). A 2 ml filtrate + conc. HCl 
+ magnesium ribbon. Pink tomato red colour indicated the 
presence of flavonoids  [18]. 

HPTLC Fingerprinting:

  The HPTLC analyses were performed on aluminum plates 
pre-coated with silica gel 60F254 (Merk, Germany). 10 毺
l of each extract were applied on the plate of 10 X 10 cm 

as bands of 10 mm width of each with the help of CAMAG 
linomat IV sample applicator. The plates were developed 
in a CAMAG twin- trough chamber previously equilibrated 
with a mobile phase for 20 minutes. Different solvent systems 
were used to develop HPTLC fingerprint profile for different 
secondary metabolite groups separately [18,19,20]. Each 
plate were developed up to 8 cm, air dried and scanned at 
wavelength of 254 & 366 nm using CAMAG TLC Scanner 3. 
The chromatograms were recorded. Then  the plates were 
derivatized with respective chemical reagents and heated at 
105 0C on hot plate till the development of colour  of bands 
and observed under white light. The colour of recorded 
bands and Rf values were recorded.

Results: 

  The current study was oriented towards the screening of 
Zanthoxylum rhetsa (Roxb.) DC for secondary metabolites 
and development of fingerprints using HPTLC technique. 
Preliminary Phytochemical analysis revealed the presence of 
alkaloids, steroids, flavonoids, Anthraquinones, glycosides, 
Terpenoids, and essential oils (Table 1). HPTLC screening 
showed the presence of different types of bitter principles, 
coumarins and phenol carboxylic acids in addition to the 
compounds detected by preliminary screening. 
Table No. 1: 
Preliminary screening of secondary metabolites from ethanolic extract 
of fruits of Zanthoxylum rhetsa Roxb (DC)

Sr. No. Secondary metabolites Test Inference
1. Alkaloids Dragendorff’ test +

2. Glycosides Molisch test +

3. Saponins Frothing test +

4. Steroids Shinoda test +

5. Anthraquinones Mg- acetate test +

6. Terpenoids Salkowski test +

7. Tannins FeCl3 test -
8. Essential Oils Odour +

Cardiac Glycosides 

  The HPTLC chromatogram for cardiac glycosides was best 
observed at 254nm & 366 nm before derivatization. There 
is no need for derivatization since compounds are seen 
best separated before derivatization. 8 bands of Cardiac 
glycosides are seen to be separated before derivatization at 
366 nm. The compounds separated were seen at Rf = 0.13, 
0.29, 0.39, 0.45, 0.50, 0.64, 0.70, 0.77. Best Solvent system to 
observe the above separation is: Ethyl Acetate: Methanol: 
Water (10: 1.4:1)

Flavonoids 

  The HPTLC chromatogram can be best observed under 
fluorescence 254nm &366 nm before and after derivatization.  
10 bands of flavonoids are seen to be separated before 
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derivatization at 366 nm. The major compounds separated 
were seen at Rf = 0.01, 0.16, 0.19, 0.28, 0.31, 0.37, 0.50, 
0.60, 0.77& 0.84. Best Solvent system to observe the above 
separation is: Ethyl Acetate: Formic Acid: Glacial Acetic 
Acid: Water (10:0.5:0.5:1.3)

Essential oils

  The HPTLC chromatogram for Essential oils can be 
observed at 254 nm and 366nm before derivatization. 6 
bands of Essential oils are seen to be separated before 
derivatization at 366 nm. The major compounds separated 
were seen at Rf = 0.27, 0.39, 0.54, 0.67, 0.77, 0.84. However 
there is still need for improvements and modification in the 
process of extraction in order to optimize the concentration 
of separation of bands. Solvent system: Toluene: Ethyl 
Acetate (9.3:0.7)

Anthraquinones

  The HPTLC chromatogram for anthraquinones was best 
observed at 366 nm before and after derivatization. 5 bands 
of Anthraquinones   were seen to be separated.  The major 
compounds separated were seen at Rf = 0.00, 0.05, 0.17, 0.61& 
0.78. Best Solvent system: Ethyl Acetate: Methanol: Water 
(7.7: 1.5:0.8)

Bitter principle

  The HPTLC chromatogram can be observed \at wavelength 
254 nm and 366 nm before derivatization. 9 major compounds 
were separated and seen at Rf = 0.00, 0.07, 0.12, 0.32, 0.50, 
0.55, 0.66. 0.78 and 0.87.

Coumarins 

  Coumarins can be observed at wavelength 254 nm and 366 
nm before derivatization. 7 bands of Coumarins are seen 
to be separated before derivatization at 366 nm The major 
compounds separated were seen at Rf = 0.13, 0.19, 0.30, 0.50, 
0.60, 0.67 and 0.74. 

Terpenoids 

  Terpenoids can be best observed at 366 nm before 
derivatization. There is need for derivatization as they are 
seen to be best separated before derivatization. 8 bands of 
Terpenoids are seen to be separated before derivatization 
at 366 nm. The major compounds separated were seen at 
Rf = 0.06, 0.11, 0.23, 0.26, 0.57, 0.69, 0.83, and 0.87. However 
there is still need for improvements and modification in the 
process of extraction in order to optimize the concentration 
of separation of bands. Solvent system: n-Hexane: Ethyl 
Acetate (1:1)
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Plate No. 1: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Glycosides
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Plate No. 2: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Flavanoids

10     

@254 nm BD
Before Derv

600

500

400

300

200

100

0
0.00       0.20       0.40       0.60       0.80       1.00

1
2

3
4

5 6

7

Plate No. 3: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Essential Oils
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Plate No. 4: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Anthraquinones
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Plate No. 5: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Coumarins
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Plate No. 6: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Bitter Principles

@366 nm 
Before Derv

@White R
Before Derv

@366 nm 
After Derv

@White R
After Derv



Priya Alphonso and Saraf Aparna Asian Pacific Journal of Tropical Biomedicine (2012)S1293-S1298S1296

800

700

600

500

400

300

200

100

0

8

6

7

@254 nm BD
Before Derv 0.00        0.20        0.40       0.60        0.80     1.00

1 2 3 4

5

Plate No. 7: HPTLC fingerprint of Zanthoxylum rhetsa Roxb (DC) of 
Terpenoids
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Discussion:

  Nature produces a tremendous array of secondary 
metabolites or natural products with most diversity seen 
in microorganisms and plants [21, 22]. Natural products 
are the main sources of bioactive molecules and have 
played a major role in discovery of lead compounds for 
the development of drugs for treatment of human diseases 
[23]. Among the bioactive secondary metabolites present in 
medicinal plants alkaloids, biflavanoids ,isoprenoids are 
of high interest. Discoveries of anticancer compounds have 
encouraged the total synthesis of these compounds [24, 25, 

26]. These compounds have important ecological functions 
providing as defense mechanisms and also serving as 
attractants for pollinators and seed dispersing agents. They 
also contribute to allelopathy. Humans exploit natural 
products as a source of drugs, flavouring agents, fragrances 
and for a wide range of other applications. [6]. 
A vast array of secondary metabolites was found to be 
present in the plant under study. The ethanolic extract of 
the fruit showed the presence of 8 Glycosides, 10 Flavonoids, 
6 Essential Oils, 5 Anthraquinones, 9 bitter principles, 7 
Coumarins and 8 Terpenoids. 
  Cardiac- glycoside based drugs increasingly being 
used for cancer treatments Cardiac glycosides comprise a 
large family of naturally derived compounds. They show 
considerable structural diversity, but all members of this 
family share a common structural motif. 
  A good separation of Flavanoids has been observed. The 
anti oxidant activity of phenolics and polyphenolics is 
often regarded to be the basis of health promoting activity. 
Flavanoids are reported to have anti oxidant anticancer 
anti allergic, antiinflamatory, anti carcinogenic and 
gastroprotective properties [27,28,29,30]. 
  5 bands of Anthraquinones   were seen to be separated. 
Anthraquinones, as the largest group of naturally occurring 
quinones, are of importance both in industry [31] and in 
medicine [32]. Anthraquinones derivatives (AQ) have aroused 
special interest since they have demonstrated potential 
therapeutic uses as antibacterial, antiviral, antifungal agents 
and other biological activities [33-37]. Plants containing 
flavonoids and anthraquinones (such as quercetin and 
emodin) are good antibacterial agents against many human 
pathogenic bacteria such as Escherichia coli, Streptococcus 

sp, Staplylococcus aureus and Pseudomonas aeruginosa [38-

41].
  A good separation of essential oils has been observed. 6 
bands of essential oils   were seen to be separated. Essential 
oils have been traditionally used for treatment of infections 
and diseases all over the world for centuries [42]. Essential 
oils from different plant species possess ovicidal, larvicidal, 
and repellent properties against various insect species and 
are regarded as environmentally compatible pesticides [43-

44]. Volatile compounds from plants,especially essential 
oils have been demonstrated to possess potent antifungal, 
antibacterial, insecticidal and nematocidal activity [45-51].
  A good separation of Coumarins has also been observed. 
7 Coumarins were seen to be separated. Coumarins have 
multiple biological activities including disease prevention, 
growth modulation and anti-oxidant properties. These 
compounds are known to exert anti-tumour effects and 
can cause significant changes in the regulation of immune 
responses, cell growth and differentiation [52].
  The coumarins are of great interest due to their biological 
properties. In particular, their physiological, bacteriostatic 
and anti-tumour activity makes these compounds attractive 
for further backbone derivatisation and screening as novel 
therapeutic agents, [53] and it was shown that coumarin and 
its metabolite 7-hydroxycoumarin have antitumour activity 
against several human tumour cell lines. Both coumarin 
and coumarin derivatives have shown promise as potential 
inhibitors of cellular proliferation in various carcinoma 
cell lines [54-56]. In addition it has been shown that 
4-hydroxycoumarin and 7-hydroxycoumarin inhibited cell 
proliferation in a gastric carcinoma cell line [33].Coumarins 
can be used not only to treat cancer but to treat the side 
effects caused by radiotherapy.
  Pharmaceutical and food industries have exploited terpenes 
for their potentials and effectiveness as medicines and flavor 
enhancers [57]. Terpenes have also shown antimicrobial 
activities This is important due to the increase in antibiotic 
resistant bacteria, which is occurring globally and at an 
alarming rate [58,59,60].

Conclusion:

  Standardisation of plant materials is the need of the day. 
An HPTLC fingerprint is suitable for rapid and simple 
authentication. The HPTLC fingerprint developed may serve 
as a supplement chromatographic data and the information 
thus generated may be explored further as a tool for 
standardization. HPTLC analysis revealed a better separation 
of individual secondary metabolites. The plant can be used 
to discover bioactive products that may serves leads for the 
development of the new pharmaceuticals that address hither 
to unmet therapeutic needs. These plant derived bioactive 
compounds in addition of being developed directly as drugs 
can also served as prototype drug molecules known as “Lead 
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Compounds” and as pharmacological probes to help better 
understand biochemical and physiological mechanisms [6]. 
Bioactivity guided fractionation can lead to the isolation 
of active principle of this plant and some of the chemical 
entities with acceptable pharmaceutical qualities can be 
developed as drugs in their original form directly. In addition 
to their medicinal use some secondary metabolites from 
these plants can also serve as powerful “pharmacological 
tool” to help explain the mechanism underlying human 
diseases [61,62].
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