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Abstract: Background: Calotropis procera Ait and Calotropis gigantea L.R.Br of Family
Asclepiadaceae are xerophytic plants which are found abundantly in arid zones of India. Their latex has
been attributed with many pharmaceutical and therapeutic values and is being included either as a single
drug or as an ingredient of many compound Ayurvedic formulations. Classical texts of Ayurveda recommend
a specific collection protocol for crude drug collection depending on the parts used and rutu (season).
Collection of latex has been advocated in Sharada (autumn) rutu (season). Objective: The objective of
the present study was to assess the influence of six seasons, according to Ayurveda, on the organic profile
of latex of C procera and C gigantea by using FTIR. Material and Methods: The crude latex of both
species of Calotropis were collected in clean glass vials regularly in all the six rutu i.e Vasanta (March-
April),Grishma (May-June), Varsha(July- August), Sharada (September- October), Hemanta (November-
December) and Shishira (January- February) from a single plant and then packed in autoclaved appendorfs
and sent for FTIR analysis. Observations and results: The differentiation in FTIR was remarkable in
Grishma rutu and thus supports the theory that seasons do influence the organic profile of the latex.
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INTRODUCTION
Medicinal plants play an inevitable role in

pharmaceutical products. They possess various
bioactive compounds which are responsible for
various therapeutic actions. To obtain good quality
crude drugs of herbal origin  with potent active
principles, Ayurveda recommends to look after
various factors like Desha (habitat), Kala (time) and
Guna (properties), before their selection. [1]

WHO, while recommending Good Agriculture
and Collection Practices (GACP), [2] has also
advocated that medicinal plants should be harvested
during the optimal season or time period.  Many
studies have been carried out to prove the relevance
of time factor in deciding the quality of drugs. [3]
Ayurveda categorizes medicinal plants with harmful
effects, if not used judiciously, under Upavisha
(semi-poisonous) group of plants. [4] Arka is one

among  such plants whose kshira (latex) has been
extensively attributed with many pharmaceutical
(Bhasma preparation) [5] and has been indicated
internally in management of Jvara (Pyrexia),
Kushtha (Skin disorders), Liver disorders, etc.[6]
and advocated externally for management of Kushtha
(skin disorders), Vrana (wound), Arsha
(Hemorrhoids),etc.[7] Ayurveda, basing upon colour
of the flowers of the plant, describe two variety of
Arka [8] and the botanical equivalent  of Arka and
Alarka are considered as Calotropis procera Ait. &
Calotropis gigantea L.R.Br respectively.[9] Both the
species have a wide usage in ethnomedicine in forty
four different conditions by almost fifty tribes in
India.[10] Ayurveda delineates the time of collection
of various parts of medicinal plants and  the period
for collection of latex has been quoted to be carried
out in Sharada rutu (September- October)[11]. The
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six rutu and their corresponding Gregorian months
have been denoted in Table-1.

The seasonal variations in Calotropis procera
have been reported before in terms of qualitative and
quantitative differences in protein, tannin,
carbohydrate, phenol, fixed oil and essential oil
content. [12] Infrared spectroscopy (IR)[13] has the
potential to provide biochemical information without
disturbing the biological sample. It targets the
measurement of vibrations of bonds within chemical
functional groups by generating spectrum. It can be
helpful in assessing changes in primary and secondary
metabolites which are responsible for medicinal
properties of plants.[14];[15] Thus, the concept of
whole drug analysis (as per Ayurvedic consideration)
could be carried out with Fourier transformed Infrared
spectroscopy. Till date, no FT-IR analyses have been
reported to adjudicate the seasonal variation
occurring in latex bearing plants.

In present study, the FT-IR spectrum was used
to identify the functional groups of active components
present in the latex samples of Calotropis procera
and Calotropis gigantea obtained in six rutu
(seasons) based on the peak value in the region of
infrared radiation.

MATERIAL AND METHODS:
Identification and authentication of plant:

The plant Arka with different coloured flowers
i.e. purple and white, growing naturally in abundance
in the peripheral areas of Gujarat Ayurveda university,

Photoplate-1:  Natural habitat

Fig-1:  PCA of transmittance of both species in six rutu Fig-2:  PCA of wavenumber of both species  in six rutu
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Valkeshwarinagari, Sapada road, Jamnagar, Gujarat
were identified by local Vaidya and taxonomist. Their
respective botanical names i.e. Calotropis procera
Ait. and Calotropis gigantea L.RBr. were confirmed
and authenticated by pharmacognosist of Gujarat
Ayurved University, Jamnagar by studying the
morphological characters of various parts with thos
described in different floras and books. The
herbarium of each sample were deposited to
institute’s pharmacognosy museum Calotropis
procera Ait (Phm/6149) and white variety of
Calotropis gigantea Linn. (Phm/6147) for future
reference. (Photoplate-1)

Collection of plant material:
The fresh crude latex of both C.gigantea (CG)

white variety and C.procera (CP) was collected in
clean glass vials regularly in all the six rutus i.e
Vasanta (March-April), Grishma (May-June), Varsha
(July- August), Sharada (September- October),
Hemanta (November- December) and Shishira
(January- February) from the same plant respectively
for both the species.

Packing and storage:
One ml crude latex samples was packed in an

airtight appendorf and sent for analysis at
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Sophisticated Instrumentation Centre for Applied
Research and Testing (SICART), Vallabh Vidyanagar,
Gujarat, India.

Procedure:
Accurately weighted 2mg crude latex samples

were ground to dry semisolid form and mixed in
200mg Kbr (FTIR grade) to make pellets. The sample
pellets were placed into the sample holder and FTIR
spectra were recorded  in range from  4000 – 450
cm–1.

Instrument: Perkin Elmer spectrophotometer,
Spectrum  Instrument (Germany) with FTIR paragon

1000 PC software [Sophisticated Instrumentation
Centre for Applied Research and Testing (SICART),
Vallabh Vidyanagar, Gujarat.]

Observations and Results:
FTIR study of both the species of Arka i.e

C.gigantea and C. procera in the six rutu depicted
altogether similar pattern of wavemumbers (cm-1).
By applying PCA, (Fig 1 and 2) it was observed that
the samples of Grishma and Sharada rutu were
different from other samples and both showed similar
spectral patterns. Major functional groups found in
all 12 samples were alcohols, phenols, amines,
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carboxylic acid derivatives, aldehydes, ketones,
alkynes, alkenes, arenes, etc.

Tables 2-13 give an account of the presence
of functional groups in six rutu in Calotropis
gigantea and Calotropis procera.

DISCUSSION:
Reference frequencies of all the samples were

analyzed for differences according to seasons for

both the species. The distinct differences as well as
similarities have been noted down per species in the
range of those respective frequencies a under

3200-3550; 3400-3500:
C. gigantea: One observed band was present

in this reference frequency range in all six rutu
(seasons) which suggests the presence of str.O-H
(H-bonded), usually broad; wk.N-H (1°-amines), 2
bands i.e. certain alcohols, phenols and amines.
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C. procera: One observed band was present
in this reference frequency range in all six rutu
(seasons), same as in the case of C.gigantea. These
frequencies depict amino acids that were present in
all six rutu  in both the species.

2850-3000; 2500-3300:

C. gigantea: There were two bands present in
all rutu in this reference frequency range which
suggests the presence of str. CH3, CH2 & CH 2or
3 bands; str. O-H (very broad) i.e. alkanes and
Carboxylic acid derivatives. There was an extra band
found in the Grishma rutu sample suggesting the
presence of some other compound too.
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C. procera: There were two bands present in
Sharada rutu, Shishira rutu , Hemanta rutu  and
Vasanta rutu  suggesting the presence of str. CH3,
CH2 & CH 2or 3 bands; str. O-H (very broad) i.e.
alkanes and Carboxylic acid derivatives. There was
an extra band found in Grishma rutu  whereas only
one band was found in Varsha rutu .

1720-1740:
C. gigantea: One band was present commonly

in all rutu suggestive of presence of str. C=O
(saturated aldehyde) i.e aldehydes and ketones. But
one additional band was noticed in Sharada rutu
sample falling in 1710-1720 that differentiated the
saturated aldehyde and ketone. 1769.09, an additional
unknown band was also observed.

C. procera: One band was present commonly
in all rutu suggestive of presence of str. C=O
(saturated aldehyde) i.e aldehydes and ketones.

1735-1750:
C. gigantea: One band co-inciding this

frequency was obtained only in Grishma sample
which suggests presence of aliphatic esters.

C. procera: One band was present commonly
in all rutu  suggestive of presence of str.C=O i.e

Carboxylic acid derivatives mainly esters
group which is very peculiar for C.procera species.

1630-1680; 1630-1695:
C. gigantea: One band was present commonly

in all rutu  suggestive of presence of var. C=C
(symmetry reduces intensity); str. C=O (amide I band)
i.e alkenes and carboxylic acids.

C. procera: One band was present commonly
in all rutu  suggestive of presence of var. C=C
(symmetry reduces intensity); str. C=O (amide I band)
i.e alkenes and carboxylic acids.
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1210-1320:
C. gigantea: One band was present commonly

in all rutu suggestive of presence of med-str.O-C
(sometimes 2-peaks) i.e. carboxylic acids.

C.procera: The findings were similar to
C.gigantea.

1000-1250:
C.gigantea: Three bands were present

commonly in all rutu except two bands in Shishira
rutu  suggestive of presence of med. C-N i.e. amines.

C. procera: The findings were similar to
C.gigantea.

970-1250
C. gigantean: Four bands were present

commonly in all rutu  except three bands in Shishira

rutu  suggestive of presence of str. C-O i.e alcohols
and phenols.

C. procera: The findings were similar to
C.gigantea.

1000-1300:
C. gigantea: Two bands were present

commonly in all rutu  except one band in Shishira
rutu  suggestive of presence of str. O-C (2-bands)
i.e carboxylic acids.

C. procera: The findings were similar to
C.gigantea.

The bands between 1000-1100 cm-1 depict
presence of carbohydrates.

1550-1650:
C. gigantea: One band was found common in

four rutu  except Sharada and Hemanta rutu
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suggestive of presence of  med-str.  NH2 scissoring
(1°-amines) i.e. amines.

C. procera: One band was found in Shishira,
Grishma and Hemanta rutu  only.

1500-1560:
C. gigantea: One band was found common in

all rutu  suggestive of presence of  N-H (2¡-amide)
II band i.e carboxylic acids.

C. procera: Two bands were present in
Shishira and Grishma rutu while only one band was
present in Hemanta rutu  and  absent in Varsha, Sharada
and Vasanta rutu .

1325 +/- 25:
C. gigantea: One band was found common in

Sharada, Hemanta and Shishira rutu  suggestive of
S=O i.e sulfone.
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C. procera: One band was found common in
all rutu  except Grishma rutu .

1350-1470:
C.  gigantea: Two bands were found common

in all rutu  suggestive of presence of  med. CH2 &
CH3 deformation i.e. alkanes.

C.procera: The findings were similar to
C.gigantea.

1370-1390; 1330-1430:
C. gigantea: One band was found common in

all rutu  suggestive of presence of med.CH3
deformation; med.O-H bending (in-plane) i.e alkanes
and alcohols & phenols.

C. procera: The findings were similar to
C.gigantea.

880-995:
C. gigantea: One band was found common in

all rutu  suggestive of presence of str. =C-H & =CH2
i.e. alkenes.

C. procera: Two bands were observed in
Shishira rutu  and Vasanta rutu  while one band
each in rest of the rutu .

660-900:
C. gigantea: Three bands were found in

Shishira and Grishma while two bands were found
in Sharada  rutu , Vasanta rutu  and Hemanta rutu
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while only one band was present in Varsha rutu
which is suggestive that amines were found more in
Shishira and Grishma.

C. procera: Three bands were found in
Grishma while two bands were found in Shishira,
Sharada rutu , Vasanta rutu  and Hemanta rutu
while only one band was present in Varsha rutu
which is suggestive that amines were found more in
Grishma rutu .

690-900:
C. gigantea: Three bands were found in

Sharada  rutu  and Shishira rutu  while two bands
were found in Grishma and Vasanta rutu  while only
one band in Varsha and Hemanta rutu  which

probably denoted large amount of arenes present in
Sharada and Shishira rutu .

C. procera: Two bands were observed in all
rutu  except Varsha rutu .

The absorption bands at 837 to 721cm-1 are
indicative of benzene rings.

650-770:
C. gigantea: Three bands were found in

Sharada rutu  while one band each in Hemanta rutu
and Grishma rutu  which indicates  presence of
alcohol and phenol groups whereas no bands were
observed in rest of the rutu .

C. procera: Only one band was found in
Varsha and Grishma rutu  only.
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600-700:
C. gigantea: Three bands were found in

Sharada  rutu  while two bands in Grishma rutu
one band each in Vasanta, Shishira rutu  & Varsha
rutu  which indicates presence of alkynes more
pronounced in Sharada rutu .

C. procera: Two bands were observed in
Grishma and Varsha rutu  while one band was
present in rest of the rutu.

The bands at 553-633 cm-1 depict aromatic
compounds (phosphates).

675-730:
C. gigantea: One band from this range was

exclusively present in Sharada sample which
indicates presence of alkenes group.

C. procera: It was not observed in this species.
780-850:
C. procera: One band was present in each rutu

except in Varsha rutu .
900-1050:
C. procera: One band has been exclusively

observed in Vasanta rutu .
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An additional unknown band of 467.13 has
been observed in C. procera in Varsha rutu  which
indicates presence of unknown compound.

The results  in a study of FTIR [16] of
Calotropis gigantea  showed that the bands 3434
cm–1 VS (O-H), 2919 cm–1 S (CH3CH2), 1637
cm–1 VS (C=O), 1424 cm–1 S (C-H), 1104 cm–1
S (C-O,C-C) and 1028 cm–1 S (C-O) confirm the
presence of Calotropagenin and Calotropin. The
correlation of presence of amino acids,
carbohydrates has also been made in this study. In
the present study, bands that were close to these

ranges can probably be Calotropin and
Calotropagenin.

Acharya Sushruta [17] has classified the
collection time according to seasons as Agneya rutu
i.e.( Sharada, Grishma and Vasanta ) and Saumya
rutu (Hemanta, Shishira and Varsha). The
differentiation in FTIR bands obtained after applying
PCA is more pronounced in Grishma and Sharada
samples. On keen analysis of presence and absence
of peaks as given above, some additional peaks have
been obtained in Grishma rutu and Sharad rutu in
number as compared to other samples in total.
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 These are mostly from aldehydes, ketones
and amide groups.

CONCLUSION
There were significant differences noted in

the bands obtained from the latex samples of species
of Arka i.e. Calotropis procera and Shwetarka i.e
white variety of Calotropis gigantea collected in
six rutus. Thus, the concept of Kala (influence of
time on phytochemical profile of plant) holds true

especially in case of inputs of Sushruta regarding
Agneya rutu due to the distinct bands obtained in
Grishma and Sharada rutu.
Further scope:

This concept of Agneya rutu can be more
elucidated with quantification of phytoconstituents
(calotropin, calotropagenin, uscharin,etc.) present in
latex responsible for metabolic alterations
systemically  in vivo or irritation as local response
along with FTIR.
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Similarly, the influence of place on quality of
latex collected from different area should also be
studied.

Key Message
This study supports the theory that seasons do

influence the organic profile of the latex thus
validating concept of Kala (time) in Ayurveda.
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