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ABSTRACT
Cadaba fruticosa (L.) Druce (Family- Capparaceae) is a commonly
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used plant in Siddha, Ayurveda and other Indian traditional systems of
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medicine and is considered as an important remedy for the treatment of
several diseases. Cadaba is a shrub that grows up to 5m in height and
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widely distributed in the Indian subcontinent especially in scrub
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jungles and rocky areas. The aim of the present work is the
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comparitive study of the physico-chemical parameters and HPTLC
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fingerprinting of leaf and fruit of C. fruticosa. The physico–chemical
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parameters such as water soluble extractive, alcohol soluble extractive,
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moisture content, total ash, acid insoluble ash and volatile oil were
carried out according to standard methods. HPTLC studies of leaf and
fruit of C. fruticosa were conducted at 254 nm, 366 nm and 575 nm

after derivatisation using vanillin- sulphuric acid. The physic-chemical parameters indicated
that the fruit is having more solubility and moisture content than the leaf of Cadaba fruticosa.
HPTLC finger print of the leaf and fruit of Cadaba fruticosa were documented in visible, UV
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short and UV long light and they were observed in different pattern. The physico-chemical
parameters and the HPTLC fingerprinting profile helped to determine the quality and purity
of the leaf and fruit of Cadaba fruticosa. These findings may provide useful information with
regard to its physico- chemical parameters and HPTLC finger printing studies in future.
KEYWORDS: Cadaba fruticosa, Capparaceae, physico-chemical, HPTLC finger printing.
INTRODUCTION
Cadaba fruticosa (L.) Druce or the Indian Cadaba is a climbing shrub belonging to the
Capparaceae family. The shrub is widely distributed in the Indian subcontinent, commonly
seen in scrub Jungles and Rocky areas. Cadaba fruticosa has been used to treat various
diseases since time immemorial. It is commonly used in Siddha medicine in the northern
districts of Tamilnadu. Leaf juice is used as a remedy for dysentery, stimulant, purgative,
fever, and cough and lungs problem (Watt et al., 1962). It was reported to possess
stachydrine, 3-hydroxystachydrine from the stem, roots and cadabine from leaves (Uddin,
1975; Yousif, 1984) Cadabalone, cadabaicine were isolated from the leaf (Chattopadhyay,
2002). Leaves are reported to possess antimicrobial activity (Arokiyaraj, 2008) anti pyretic
activity (Mythreyi, 2008), anti-diabetic activity (Arokiyaraj, 2008). Leaf aqueous extract
study revealed the presence of terpenoids, flavones, proteins, furans; anthraquinones and
sugars. Alcoholic extract possesses steroids, alkaloids, gums and saponins (Arokiyaraj,
2008). Therefore, the presence of these biologically active components in C. fruticosa may be
a reason for their bioactivities. The leaves and fruits are used to treat worm infestation,
swellings, eczema and constipation (Arokiyaraj, 2008; Sankaranarayanan et al. 2010).
Ganesan et al. (2005) reported that leaf paste mixed with castor oil is applied for bone
fracture in human being and livestock.
C. fruticosa is a shrub with a height up to 5 m. Flower solitary or raceme. Sepals 4, unequal
in two whorls, outer 2 valvate. Petals 4 or 2, clawed, hypogynous. Disk large, coloured,
encircling the gynophore with its tubular stalk and expanded trumpet wise at the top or
spathulate. Stamens 4-6 inserted unilaterally on the slender gynophore. Ovary1-celled; stigma
sessile; ovules many on 2-4 parietal placentas. Fruit a fleshy slender cylindrical berry or
sometimes dehiscing ultimately by two valves which fall away from placentas. Seeds
globose; testa horny; cotyledons convolute.
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Knowledge of the chemical constituents of plant is helpful in the discovery of therapeutic
agents as well as new sources of economic materials like oil and gums. Chromatographic and
spectral fingerprint analysis plays an important role in the quality control of complex herbal
medicines. Thin layer chromatography (TLC) is the preliminary step to identify the
phytochemical constituents in a sample. High performance thin layer chromatography
(HPTLC) can provide an electronic image of the chromatographic fingerprint and a
densitogram to detect the presence of various compounds in a plant sample. Both the
techniques are efficient, faster, reliable and reproducible (Gong et al., 2005). The present
study aims at the comparative study of physicochemical and HPTLC fingerprinting of C.
fruticosa leaf and fruit.
MATERIALS AND METHODS
Plant Material
The fresh leaves and fruits of C. fruticosa were collected, dried and supplied by Siddha
Medicinal Plants Garden, Mettur Dam. The plant materials were chopped, crushed and kept
in airtight containers and used for all experimental purposes.
Physico-chemical parameters
The physico-chemical parameters like determination of ash content, acid insoluble ash,
volatile oil, solubility in water and alcohol and loss on drying, were carried out by standard
methods (SPI, 2011; WHO guidelines, 1998).
Total ash
A silica crucible is ignited, cooled and weighed. Take about 2 g of powdered drug in the
crucible and accurately weighed. Incinerate the drug until free from carbon, cooled and
weighed. The percentage of total ash has been calculated.
Acid insoluble ash
Total ash was taken in the crucible and 25 ml 6N Hydrochloric acid was added and boiled for
five minutes. Filtered through an ash less filter paper. Further washed with hot water until the
filtrate is free from acid. Transferred the filter paper containing the insoluble matter into the
same crucible and ignited to constant weight.
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Loss on drying
A 100 ml beaker is accurately weighed. About 4g of powdered drug was taken in the beaker.
The sample was placed in Hot air oven at 105˚C for 5hrs and weighed. The process was
continued until constant weight is obtained.
Water soluble and Alcohol soluble extractive
For both water and alcohol soluble extractive 4 g of powdered drug in each was taken and
accurately weighed. Transferred it in a glass stoppered conical flask and 100 ml distilled
water and alcohol was added. After 18 hours with occasional shaking filtered the sample and
25 ml was pippeted out from the filtrate. Kept it in air oven at 105˚C for 6 hours and further
cooled and calculated the percentage of water and alcohol soluble extractive (Uma et al.,
2010).
Volatile oil
20 g powdered drug was taken in a 1 liter round bottom flask. The flask is connected to a
Clevenger apparatus. The contents of the flask are heated and boiled for 2 hrs or until
distillation is completed. The percentage of volatile oil is calculated from the volume of oil
collected.
Preparation of extract of the drug material for HPTLC analysis
4 g each of the powder of leaf and fruit of C. fruticosa were soaked in separate conical flasks
containing 40 ml chloroform at room temperature for overnight. The contents were filtered
through filter paper and the filtrates were then concentrated on a water bath to 1 ml. These
extracts were used for chromatographic studies (Wagner & Bladt, 1996).
High performance thin layer chromatography (HPTLC)
HPTLC is an analytical separation and determination method which has a wide application
in herbal drug analysis. Chloroform extracts of the plant materials were spotted in the form of
bands using Camag microliter syringe on precoated silica gel 60 F254 (Merck) plates with
Automatic TLC Sampler 4 (ATS4) separately. Mobile phase used was Toluene: Ethyl acetate
(5: 0.4) for leaf and Toluene: Ethyl acetate: Formic acid (5:0.4: 0.1) for fruit. Linear
ascending developments were done in twin trough glass chambers saturated with each mobile
phase. The plates were air dried and kept under UV 254 nm and 366 nm, and derivatised
using vanillin-sulphuric acid reagent and photo documentations were done. The plates were
scanned in UV 254 nm, 366nm and in white light (575nm) after derivatisation using TLC
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Scanner 4 with winCATS software for interpretation of data (Wagner et al., 1996; Harborne,
1998).
RESULTS AND DISCUSSION
Physico- chemical analysis
The results of the physico- chemical analysis are represented in Table 1.Total ash value of the
material indicated the amount of minerals and earthy material attached to the plant material.
Acid insoluble ash usually represents the amount of silica present as sand and dust. Loss on
drying at 105°C shows the presence of moisture content and volatile oil (if any) present in the
drug. The water soluble extractive value indicates the presence of polar constituents such as
tannin, sugar, plant acid, mucilage and glycosides. The alcohol soluble extractive values
indicated the presence of polar constituents like phenols, alkaloids, steroids, glycosides,
flavonoids etc.
The loss on drying of leaf and fruit of C. fruticosa are 11.25% and 17.1% respectively. The
moisture retaining capacity of fruit is more when compared to the leaf. The total ash value of
leaf and fruit are 12.92 % and 5.43 % respectively. The acid insoluble ash of leaf and fruit are
1.61% and 0.86% respectively. The water soluble extractive values of leaf (31.86%) and fruit
(36.98%) indicate the possible presence of high polar compounds in the materials. The
ethanol soluble extractive values are 10.54 % and 19.61 % respectively. The C. fruticosa leaf
and fruit do not contain volatile oil. The physico-chemical parameters of leaf and fruit of C.
fruticosa indicate that there are differences in ash content, moisture content and the solubility
in water and alcohol.
Table I: Comparison of the physico-chemical parameters of leaf and fruit of C.
fruticosa.
Sl no.
1
2
3
4
5
6

Physico-chemical parameters
Total ash
Acid insoluble ash
Loss on drying
Water soluble extractive
Alcohol soluble extractive
Volatile oil

Leaf (%w/w) Fruit (%w/w)
12.92
5.43
1.61
0.86
11.25
17.1
31.86
36.98
10.54
19.61
Nil
Nil

High performance thin layer chromatographic analysis (HPTLC)
Most of the available monographs of the plant materials describe only the physicochemical
parameters. Hence the modern methods describing the identification and quantification of
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active constituents in the plant material may be useful for proper standardization of herbals
and its formulations.
High-performance thin layer chromatography (HPTLC) based methods could be considered
as a good alternative, as they are being explored as an important tool in routine drug analysis.
HPTLC also facilitates repeated detection of chromatogram with same or different
parameters.
The HPTLC fingerprinting patterns of chloroform extracts of the leaf and fruit of
C. fruticosa were developed at 254nm, 366nm and after derivatisation with vanillin –
sulphuric acid at 575nm (Fig. 1; Fig. 2).

1

2

Under UV 254

1

2

Under UV 366

1

2

Under white light after
derivatisation

Track 1: 2µl; Track 2: 4µl
Solvent system - Toluene: Ethyl acetate (5: 0.4)
Fig. 1: HPTLC photo documentation profile of the chloroform extract of leaf of C.
fruticosa.
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Under UV 254

1

2

Under UV 366

1

2

Under white light after
derivatisation

Track 1: 2µl; Track 2 : 4µl
Solvent system - Toluene: Ethyl acetate: Formic acid (5:0.4: 0.1)
Fig. 2: HPTLC photo documentation profile of the chloroform extract of fruit of C.
fruticosa.
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Rf values and colour of spots of chloroform extract under UV 254, UV 366 and 575 nm were
represented in the table 2 and 3 denote the total number of bands obtained with their
characteristics colours. The present study showed the development of dark green, light
purple, red and light yellow bands for the chloroform extract of the C. fruiticosa leaves
suggesting the presence of a pool of secondary metabolites. Similarly, the C. fruiticosa fruits
also showed prominent bands of green, purple and blue colour.
Table II: Rf values and colour of spots of chloroform extract of C. fruticosa leaf.
Sl
No.
1
2
3
4
5
6

UV 254nm
Rf
colour
0.39 Dark green
0.48 Dark green
0.67 Light green
0.74 Light green
0.86 Light green
0.97 Dark green

C. fruticosa leaf
UV 366 nm
Rf
colour
0.13
Red
0.22
Red
0.31
Red
0.52
Red
0.63
Red
0.87
Red

Rf
0.29
0.45
0.62
0.65
0.74
0.95

575 nm
colour
Light purple
Light purple
Light yellow
Light purple
Light purple
Light purple

Table III: Rf and colour of spots of chloroform extract of C. fruticosa fruit.
S NO
1
2
3
4
5
6

Rf
0.16
0.41
0.56
0.67
0.79
0.92

UV 254nm
Colour
Light green
Light green
Dark green
Dark green
Dark green
Dark green

C. fruticosa fruit
UV 366 nm
Rf Colour
0.07 Light blue
0.17 Pink
0.64 Light green
0.72 Purple
0.79 Purple
0.93 Light blue

Rf
0.35
0.51
0.57
0.63
0.75
0.92

UV 366 nm
Colour
Light purple
Light purple
Light purple
Light purple
Light purple
Light purple

The HPTLC finger print profile of leaf of C. fruticosa at UV 254 (Fig. 3(a)) showed fourteen
peaks among which the peak at Rf 0.47 is the major peak with an area of 18.40% followed by
the peak at Rf 0.41, 0.99 with areas of 5.97% and 0.35% respectively. Other peaks appeared
at Rf 0.14,0.18,0.23,0.25,0.30,0.35,0.61,0.67,0.76,0.87 with area of 1.75%, 1.17%, 0.73%,
1.32%, 1.74% 0.64%,3.75%,12.71%,0.55% and 2.52%. The HPTLC finger print profile of
fruit of C. fruticosa at UV 254 (Fig.3(b)) showed seven peaks among which the peak at Rf
0.77 is the major peak with an area of 14.75 % followed by the peak at R f 0.55, 0.67with
areas of 6.08 % and 11.97 % respectively. Other peaks appeared at R f 0.01, 0.15 and 0.40
with areas of 19.22 %, 2.26 % and 6.83 %. The Rf value with major peak area percentage
may corresponds to the predominant compound present in the plant materials.
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Fig. 3: Finger print profile and Rf table of Chloroform extract of Cadaba fruticosa leaf
Under 254 nm.
The HPTLC finger print profile of leaf of Cadaba fruticosa at UV 366 (Fig. 4(a)) showed
nine peaks among which the peak at Rf 0.52 is the major peak with an area of 32.32 %
followed by the peaks at Rf 0.31 and 0.64 with areas of 17.52 % and 0.87 % respectively.
Other peaks appeared at Rf 0.01, 0.02, 0.14, 0.20 and 0.43 with areas of 4.7 %, 13.85 %, 2.61
%, 5.90 % and 7.99 % respectively. The peak at Rf 0.89 has not been taken into account since
it is near the solvent front. The HPTLC finger print profile of fruit of Cadaba fruticosa at UV
366 (Fig. 4(b)) showed twelve peaks among which the peak at Rf 0.06 (10.31%), 0.15 (9.41
%), 0.63 (5.51 %), 0.70 (12.99 %) and 0.75 (19.14 %) are the major peaks. Other peaks
appeared at Rf 0.11 (2.09 %), 0.21 (0.87 %), 0.34 (3.00 %), 0.48 (3.12 %) and 0.57 (3.75 %)
respectively.
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Fig. 4: Finger print profile and Rf table of Chloroform extract of Cadaba fruticosa leaf
Under 366 nm.
The HPTLC finger print profile of leaf of Cadaba fruticosa after derivatization with vanillinsulphuric acid (Fig. 5(a)) showed eight peaks among which the peak at Rf 0.49 (22.59 %) is
the major peak. Other peaks appeared at Rf are 0.22 (1.10 %), 0.30 (4.59 %), 0.62 (6.75 %),
0.66 (4.01 %) and 0.73 (1.61 %) respectively. The peaks at Rf 0.00 and 0.97 have not been
taken into account since first one is at loading position and latter one is near the solvent front.
The HPTLC finger print profile of fruit of Cadaba fruticosa after derivatization with vanillinsulphuric acid (Fig.5 (b)) showed ten peaks among which the peak at Rf 0.57(12.10 %) is the
major peak. Other peaks appeared at Rf 0.03(4.23 %), 0.11(4.22 %), 0.34 (1.30 %), 0.41 (1.37
%), 0.52 (7.93 %), 0.64 (6.16 %) and 0.74 (3.71 %) respectively. The peaks at Rf 0.00 and
0.92 have not been taken into account since first one is at loading position and latter one is
near the solvent front.
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Fig. 5: Finger print profile and Rf table of Chloroform extract of Cadaba fruticosa leaf
under 575 nm.
The observations in the study showed that HPTLC fingerprints patterns of C. fruticosa leaf
and fruit were different. The Rf value with major peak area percentage may corresponds to
the predominant compound present in the plant materials. Based on the results obtained from
this study, it can be inferred that the chloroform extract of Cadaba fruticosa leaf and fruit
have considerable amount of secondary metabolites, some of which could be developed as
pharmaco therapeutic agent in future. The fingerprints developed in this study are likely to
aid in the quality control and standardization of these plant materials.
CONCLUSION
The different physico-chemical parameters and the developed HPTLC chromatogram
obtained from the study help to evaluate the differences and similarities of leaf and fruit of C.
fruticosa. Standardization is essential measure for quality, purity and sample identification.
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HPTLC fingerprinting profile is a very important parameter of standardization for the proper
identification of medicinal plants. The fruit of C. fruticosa possesses more solubility in water
and alcohol than the leaf of C. fruticosa since it contains more number/concentration of
chemical constituents. The HPTLC fingerprinting profile developed along with the physicochemical parameters can be used as a diagnostic tool to identity and to determine the quality
and purity of the leaf and fruit of C. fruticosa.
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