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Since ancient times, people have utilized plants for their therapeutic benefits. These ethnomedicinal plants acquire their therapeutic
qualities from some key phytochemicals or secondary metabolites that they contain. Sphenodesme involucrata var. paniculata (C.B.
Clarke) Munir is an ethnomedicinal plant that contains several bioactive components. The study focuses on the proximate composition,
mineral analysis and phytochemical characterization of S. involucrata var. paniculata leaves using LC-MS and GC-MS analysis. The
proximate evaluation of the leaves unveiled higher carbohydrate (60.80 + 0.06 %) content and poor fat (0.80 + 0.01%). The mineral
analysis yielded a higher concentration of calcium (1269.00 + 1.15 mg/100g) and a lower concentration of zinc (1.60 + 0.12 mg/100g).
The GC-MS analysis of ethanolic extract revealed the existence of several important compounds like phytol, hexadecanoic acid, phenol,
2,4-bis (1,1-dimethylethyl), squalene,1,2-Benzendicarboxylic acid, mono (2-ethyl hexyl) ester etc. Cepharanthine and isoacteoside were
found to be prevailing in the LC-MS analysis. Compounds such as somniferine, grossamide, gallic acid and obaberine were also detected.
Detection of diverse minerals, nutrients and secondary metabolites in this plant supports its use in traditional medicine. Additionally, it
supports the claim that the plant’s abundance of vital nutrients and minerals makes it safer and healthier to consume.
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Highlights

«  First-ever analysis of proximate and mineral composition of the plant.
«  Presence of higher amount of carbohydrates, proteins, calcium and magnesium.
- First reporting of secondary metabolites like squalene, cepaharanthine and isoacteoside from this plant.

«  Cepharanthine and isoacteoside account for the anti-inflammatory properties of the plant.
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INTRODUCTION

N owadays, the use of medicinal plants and herbal remedies
is growing in popularity. Herbal medicines are regarded as
cost-effective and safe compared to synthetic drugs. The majority
of individuals in developing nations rely on herbal medication
for several ailments (Uzoekwe & Mohammed, 2015). According to
WHO (2014), these plants and herbal medicines play an essential
part in the pharmaceutical industry. Medicinal plants act as a
depository of various compounds and they contain enormous
valuable phytochemicals that act as a precursor for many drugs.
These phytochemicals, majorly secondary metabolites are found
to have several important bioactivities also. These compounds
contribute to the therapeutic potential of the plant. In addition,
plants have a number of vital minerals, such as Fe, Ca, Cu, Mn,
Mg, Zn, Na, etc. and nutrients like carbohydrates, protein, crude
fiber, fat, etc. They have a significant role in the morphological,
physiological, and metabolic activities of the human body.
Sphenodesme involucrata var. paniculatais a climbing shrub
that belongs to Symphoremataceae (~Lamiaceae) family.
However, it is also found in the Andaman and Nicobar Islands
(Ghosh, 2014), it is native to South India and Myanmar. It is an
ethnomedicinal plant used by the tribal (Malappandaram,
Mala-arayans, Malaulladans, Malavedans and Malakkurava)
communities of Pathanamthitta district, Kerala, India, for
the treatment of body pain and rheumatism. They consume
ground-pasted leaves along with rice gruels (Binu, 2011).
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Disorders of the central nervous system are also treated with
it (Wiart, 2006). The plant is consumed for abdominal ailments,
ear diseases, burns, and worms and the herb also functions
as a galactagogue, antimicrobial, and vermifuge (Srivastava &
Choudhary, 2008). Apart from these traditional uses, antioxidant,
anti-ulcerogenic, anti-inflammatory, and antinociceptive
properties of the methanol extracts of the plant have been
reported (Sreeja etal.,2018 a). It has an interesting phytochemical
profile, which includes justicidine B, austricine, gossypin, benzyl
glucosinolates, etc. (Sreeja et al., 2018 b).

There are reports regarding the use of micro and
macronutrients in curing diseases in humans and animals, such
as diabetes (Patton, 2007; Farvid et al., 2011) and eye diseases
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(Kowluru et al., 2008). These nutrients give medicinal plants the
ability to combat a wide range of ilinesses. Anidea about a plant’s
nutritional significance can be obtained by estimating nutrient
composition and proximate values. When a plant satisfies
every need for proximate composition, it is considered a food
supplement or herbal medicine (Pandey et al.,2006). According
to WHO, in order to standardize the herbs, deciding on mineral
content and proximate composition is very significant (Rajani &
Kanaki, 2008). Even though the plant S. involucrata var. paniculata
has been consumed from earlier times, there are no published
records regarding its mineral content and nutritive value. It is
important to ensure the safety of consumption and confirm
scientifically the health and medicinal advantages of the plant.
Apart from the nutritive value the phytochemical profiling is
also needed. GC-MS and LC-MS analysis will provide a detailed
insight into important bioactive compounds in plant extract,
and the chromatogram obtained is beneficial for the quality
control of phytochemicals. The objective of this study is to assess
the proximate and mineral composition along with GCG-MS and
LC-MS investigation of the leaves of S. involucrata var. paniculata. .

MATERIALS AND METHODS

S. involucrata var. paniculata. leaves were collected from the
Pandalam Thekkekara region of Pathanamthitta district,
Kerala, India, during the month of April 2023. Following plant
identification, the voucher specimens were placed in the Madras
Herbarium, Botanical Survey of India Coimbatore, with accession
number MH 178218.The selected leaves were washed and allowed
toairdry. The dried leaves were powdered and stored for analysis.

Proximate Analysis
The proximate composition, such as total carbohydrate, protein,

ash, crude fat and moisture content were analyzed by the
Association of Official Analytical Chemists (AOAC) method.

Moisture content by oven method

Moisture content in the leaves was analyzed by oven method.
Weighed fresh leaves were placed in the oven for 2 hours and
the final weight after drying was taken. Moisture content is
determined by the measurement of the mass of the sample
before and after the removal of water by the evaporation process.
MI—MD

MI

Where Mlis theinitial mass of the sample before drying and
MD is the mass of the specimen following drying.

Percentage of moisture content = % 100

Determination of protein

The amount of protein was calculated from the organic Nitrogen
content by the Kjeldahl method (A.O0.A.C.2019). Sample (2 g) was
transferred to a Kjeldahl flask. 0.7g of copper sulphate, 15 g of
sodium sulphate anhydrous and 25 mL of concentrated H,SO,
were poured into the flask. The flask is kept on the stand in the
digestion chamber in a tilted orientation. To prevent spurting,
two or three glass beads had been placed. The flask is heated
gently until the initial frothing stops and the mixture boils
steadily at a moderate rate. The heating was continued till the
color of the digest turned pale blue. After cooling, 200 mL of
distilled water was poured into the solution in the flask. Then,
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a piece of granulated zinc was added to the digest. To make
it more alkaline, sodium hydroxide solution was added to the
digest. After that, the flask was attached to a distillation unit,
and the digest was boiled until 150 mL had been distilled. 0.1 N
HCl was then used to titrate it.

N HCI=0.0014 gmN

XNHC=Y
Y % Titre value of sample % 100

Percentage of Nitrogen = -
weight of sample

Total protein = Percentage of Nitrogen X 6.25

Determination of Total fat

The Soxhlet technique of extraction was used to determine
total fat using petroleum ether (A.O.A.C. 2019). In a thimble,
10 g of sample were taken. The thimble was positioned in the
soxhlet extractor. A circular bottom flask is connected to the
extractor and 200 mL of petroleum ether. Extraction was done
for 4 hours. After that the solvent was collected and allowed to
evaporate in a pre-heated and pre-weighed China dish. For one
hour, it was dried at 90°C in the hot air oven. Following cooling,
it was weighed.

(Weight of dish + Fat) — (Weight of empty dish) X 100

Sample weight

Total fat =

Estimation of Total ash

Estimation of total ash was done by igniting the sample in a
crucible (A.O.A.C. 2016). Sample (2 g) was weighed, placed
in the crucible and put in the entrance of the open muffled
furnace until it turned carbonized. The carbonized specimen
was then put inside the furnace at 600+20°C for 2 hours. The
ash was leached with hot water and filtered. The process was
continued until carbon free ash was generated. The formula
used to determine total ash was:

Weight of ash (gm)

Total ash percentage(%) = X 100

Weight of sample (gm)

Content of Carbohydrate

The following equation was used to determine the percentage
of carbohydrates, as described in A.O.A.C. 2019.
Percentage of carbohydrate = 100 — (Crude protein% + Crude fatls +

Total ash% + Moisture content )

Analysis of Mineral content

Mineral content was evaluated by AAS method (A.O.A.C. 2005).
In a pre-weighed crucible, 1 g sample was collected and heated
at 500°Cfor 2 hours. It was then allowed to cool. Wet ash with 10
drops of water and 3-4 ml Nitric acid (1+1) was added carefully. A
hot plate kept at 100°C was used to evaporate excess nitric acid.
The crucible was then put back into the furnace and heated for
1-hour at 500°C. Ash was dissolved in 10 mL HCI (1+1), filtered to
a volumetric flask, and then diluted with distilled water to make
up to 10 mL. Calibration was done by aspirating standard metal
solutions and noting the absorbance.

Statistical analysis

Data from chemical analysis were done in triplicate and one-way
ANOVA was employed to record the relevance of each parameter
using Duncan’s test in SPSS.
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GC-MS Analysis

The ethanolic extract of the leaves was subjected to GCG-MS
analysis. Ethanolic extract was prepared by the soxhelet
extraction method. GG-MS (Instrument Model -7890 A GC via
5975C with triple axis detector, Column - DB 5MS 30 m x 0.250
mm Diameter x 0.25 pm Thickness) analysis was performed
with the following. A 5:1 split ratio was used to inject 2 L of the
specimen for analysis. The carrier gas, helium gas (99.9995%),
was used at a flow rate of 1 mL/min. The study was carried out
using an ionization energy of 70 eV in the El (Electron Impact)
mode. A constant temperature of 280°C was maintained for the
injector. After matching the resulting spectrum configurations
with those of the mass spectral database (NIST -08 spectrum
DATA), the compounds were determined.

LC-MS Analysis

Leaf extract derived through soxhlet extraction using
methanol was prepared. Methanolic extract subjected to liquid
chromatography electron spray ionization-mass spectrometry
(LC-ESI-MS) analysis by the facility of Sophisticated Analytical
Instrument Facility IIT Bombay. Dual AJS ESI was used as the ion
source. A:0.1% formic acid in water and B:100% acetonitrile in
water were the mobile phases utilized, having a flow rate of 300
pL/min. LC conditions were 5% at 0 to 1 minute and increased to
100% between 3 to 30 minutes and decreased to 5% at 31 and 35
minutes. The LC-MS Q-TOF Spectrometer was used for analysis.

REesuLTs

Proximate and Mineral Analysis

The results of proximate analysis carried out on the leaves of
S. involucrata var. paniculata (Table 1). It implies that the plant
contains a significant (p < 0.001) amount of carbohydrates
(60.80 + 0.06%), poor fat (0.80 + 0.01%), ash (8.10 + 0.06%) and a
moderate amount of moisture (12.00 £+ 0.29%) and protein (18.33
+ 0.09%). Out of the eight minerals analyzed, copper, iron and
zinc come under micronutrients and magnesium comes under
macronutrients. It contains high amount of Ca (1269.00 + 1.15
mg/100 g), followed by Mg (259.00 + 0.58 mg/100 g), Na (118.00
+ 0.58 mg/100 g), Mn (33.30 + 0.06 mg/100 g), Fe (22.40 £ 0.06
mg/100g), Cu (10.10+£0.06 mg/100 g), Zn (1.60 + 0.12 mg/100 g)
and least amount of Pb (0.20 + 0.06 mg/100 g) From the result it
is evident that the leaves have higher calcium and magnesium,

Table 1: Proximate composition of Sphenodesme involucrata var.
paniculata leaves

Samples Percentage value
Total fat 0.80 £ 0.01¢
Total protein 1833 +0.09°
Moisture 12.00 £ 0.29¢
Total ash 8.10 + 0.06°
Carbohydrates 60.80 + 0.06%
Df(n-1)=4

F value 28647.915%**

***significant F value at p<0.001 as determined by One-way ANOVA
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a modest amount of iron, sodium, manganese, lower levels of
copper and zinc and only a trace amount of lead (Table 2).

GC-MS Analysis of Ethanolic Extract of leaf sample

The spectrum and data of GC-MS assessment of the ethanolic
extract of the leaves were recorded (Fig. 1 and Table 3). About 28
compounds were detected from the NIIST library. The important
compounds present in the leaves are found to be phytol,
hexadecanoic acid, phenol,2,4-bis (1,1-dimethylethyl),1,2-
Benzendicarboxylic acid, mono(2-ethyl hexyl) ester and
squalene. 1,2-Benzendicarboxylic acid, mono(2-ethyl hexyl)
ester is found in maximum concentration. Analysis revealed
that squalene and1,2-benzendicarboxylic acid, mono (2-ethyl
hexyl) ester are first ever reporting in this plant.

LCMS Analysis of Methanolic Extract of leaf sample

The LC-MS analysis was employed using both positive
and negative ionization modes for better characterization
of secondary metabolites present in the leaf methanolic
extract. Out of the compounds detected, cepharanthine and
Isoacteoside (Fig. 2 a & b) are found to be the most abundant.
Isoacteoside (C,gH540,5) eluted at a retention time of 6.319

Table 2: Mineral content of S. involucrata var. paniculata leaves

Minerals Concentrations(mg/100g)
Cu 10.10 + 0.06'
Fe 22.40 + 0.06°
Ca 1269.00 + 1.15°
Na 118.00 £ 0.58¢
Pb 0.20 + 0.069
Mn 33.30 + 0.06°
Mg 259.00 + 0.58°
Zn 1.60 +0.129

Df (n-1)=7

F value 747760.23%**

***significant F value at p<0.001 as determined by One-way ANOVA
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Fig. 1: Chromatogram showing the leaf ethanolic extract of S. involucrata

var. paniculata leaves. Here the highest peak is obtained at retention

time 65.40. The compound detected is 1,2-Benzenecarboxylic acid,

mono(2-ethylhexyl) ester. Second in position is phytol which is eluted

at retention time 57. 854.Here the peak height corresponds to the
abundance of the compound
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Table 3: List of compounds detected in GC-MS analysis

S.  Retention Area

No. Time(min) (%) Compound

1 4302 0.990 Ethane, 1,1-diethoxy-

2 4442 0.671 Dimethoxymethane

3 4553 0.465 Acetone alcohol

4 5600 0.581 Ethanone,2(formyloxy)-1-phenyl

5 5.905 0.382 Pyridine

6 7385 1.842 Glycolaldehyde dimethyl acetal

7  9.603 0.357 Isopentyl acetate

8 12.056 0.800 Butane, 1,1-diethoxy-3-methyl

9 28720 3.633 2-Methoxy-4-vinylphenol

10 30.575 1.821 Phenol, 2,6-dimethoxy

11 32784 0.859 Tetradecane

12 35.936 1.798 Phenol,2,4-bis(1,1dimethylethyl)-

13 37.762 1.637 Ethanone,1-(3,4-dimethoxyphenyl)

14 39.681 1.024 Hexadecane

15  46.047 0.939 Ethanol, 2- (tetradecyloxy

16 46.576 1.216  Propiolic acid, 3-(1-hydroxy-2-isopropyl-5-
methylcyclohexyl)-

17 49.478 0.590 5-Octadecene, (E)-

18 49.744 0.676 Heptadecane

19 50.929 1.320 3,7,11,15-Tetramethyl-2-hexadecen-1-ol

20 51.709 0.302 3,7,11,15-Tetramethyl-2-hexadecen-1-ol

21 52247 0.508 3,7,11,15-Tetramethyl-2-hexadecen-1-ol

22 52.750 0.339 7,9-Di-tert-butyl-1-oxaspiro (4,5) deca-6,9-
diene-2,8-dione

23 53568 0.512 Pentadecanoicacid, 14-methyl-, methyl ester

24 54.496 9.046 n-Hexadecanoic acid

25 57.854 21.343 Phytol

26 58.291 3.601 1-Isobutylsulfanylmethyl-2,8,9-trioxa-5-aza-
1-sila-bicyclo [3.3.3] undecane

27 58.423 2.656 cis-Vaccenic acid

28 65.400 38.052 1,2-Benzenedicarboxylic acid, mono(2-
ethylhexyl) ester

29 69.637 2.037 Squalene

minutes and has a mass of 624.214. Cepharanthine (C;;H;5N,Oy),
having mass 606.2761, eluted at a retention time of 22.265
minutes. Apart from this, the plant contains several other
compounds like somniferine, acetamidopropanal, grossamide,
cancentrine, nicardipine, ryanodine, gallic acid, obabaerin,
melanostatin, etc. Grossamide was found in both the positive
and negative ionization modes.

Discussion

Phytochemicals and nutrients are important components
present in plants. They help to attribute the therapeutic and

120

x10 6 |Cpd 40: Isoacteoside; C29 H36 O15: -ESI Scan (6.197, 6.418 min, 2 Scans) Frag=175.0V SPMeth...
623.2071
5
4
3
2
431.1035
1 248.9755 1 873.1879 991.2885
0 T T T T T L T v r T
200 300 400 500 600 700 800 900 1000 1100
a) Counts vs. Mass-to-Charge (m/z)
106 Cpd 94: Cepharanthine; C37 H38 N2 O6: +ESI Scan (22.476, 22.652 min, 2 Scans) Frag=175.0V...
607.2840
7
6
5
4
3 953.5692
2 7515256 )
1 ‘ 264.9995 i
1 O RS | S W S (-
200 300 400 500 600 700 800 900 1000 1100
b) Counts vs. Mass-to-Charge (m/z)

Fig. 2: Mass spectrum of a) Isoacteoside b) Cepharanthine: a) Mass
spectrum of isoacteoside obtained in LC-MS characterization using
negative ionization mode. The compound eluted at retention time
6.319 a with m/z value 623.2071; b) Mass spectrum of cepharanthine
obtained in LC-MS characterization using positive ionization mode.
The compound eluted at retention time 22.576 and m/z value 607.284

pharmacological properties of medicinal plants. Carbohydrate,
protein and fat are the nutrients presentin plants. Carbohydrates
account for the major share of phytonutrients in leaves of
this plant and it is present in significant amounts (p < 0.0017).
It constitutes a significant class of organic chemicals that are
found in nature. The analysis revealed the leaves are good
source of carbohydrates when consumed since it satisfy the
RDA Recommended Dietary Allowance value (RDA value 50 to
100 g/day) (Lalitha Sree & Vijayalakshmi, 2018). Similar reports
about the evident predominance of carbohydrates were
reported in leaves of Dracena reflexa (A, Shukala. et al., 2015).
The fundamental units of a cell are considered to be proteins.
They are necessary for all vital activities. They contribute for
developmental functions, fluid balance, hormone formation and
maintenance of immunity (Emebu & Aniyika, 2011).S. involucrata
var. paniculata leaves contain a moderate amount of protein.

The leaves contain comparatively low amounts of ash and
very low fat content. The sample’s total ash content portrays
the amount of insoluble and soluble minerals in the specimen
(Emebu & Aniyika, 2011). It also shows the level of contaminants,
organic and inorganic substances, and food material quality in
the sample. Lower values of ash indicate that the sample is free
of foreign matter. Fat content is found to be poor. It is good
since fat consumption may lead to some cardiovascular diseases.

Moisture content in leaves is found to be in moderate
amounts (12%). Moisture content accounts for a high degree of
food spoilage. It will speed up the growth of microorganisms and
reduce the lifespan of stored food. Macro and micronutrients
determine a plant’s curative properties.

Calciumand magnesiumare presentin higher concentrations.
The amount of calcium is significantly (p < 0.001) very excessive
when contrasted to other minerals. They are essential for the
formation and strengthening of bones and teeth, as a cofactor
for enzymes, etc. (Uzoekwe & Mohammed, 2015). There are
similar reports possessing high concentrations of calcium
and magnesium in the leaves of Ficus capsensis (Uzoekwe
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& Mohammed,2015). Calcium is involved in blood clotting
and cellular permeability (Lalitha Sree &Vijayalakshmi, 2018).
Magnesium helps in bone formation, catalyzing enzymatic
activity and energy metabolism (llodibia et al., 2016). It is also
known to prevent some heart diseases. Sodium is involved in
maintaining electrolyte balance in the body. Iron is a necessary
component required for the formation of hemoglobin, immunity
and oxygen transport (Smith & Hammarsten, 1958). It also forms
part of several enzymes. Mineral copper forms the structural
component of several enzymes (Hambridge, 1974). It helps
to stimulate antioxidant reactions. Manganese is essential for
hemoglobin formation (Odhav et al., 2007). Lead is present
only in trace amounts. A higher concentration of Pb is not
desirable for the human body. It may cause toxicity. The mineral
composition acts as a crucial factor in assessing the plant’s stress,
toxicity, and nutritional value (Indrayan et al., 2005).

GC-MS analysis identified a number of significant bioactive
substances. Phenol 2,4-bis (1,1-dimethylethyl) has analgesic,
anticancer as well as antioxidant properties (Prasad & Strzalka,
2002). It is also found to have acetylcholinestrase inhibition
activity (Mujeeb et al., 2014). Hexadecanoic acid has antioxidant
(Kim, 2017) and anti-inflammatory activity and for rheumatism
treatment, hexadecanoic acid-rich medicinal oils are used
(Dandekar et al., 2015). Phytol possesses anti-inflammatory,
antinociceptive, antimicrobial, cytotoxic and antioxidant
activities (Aparna et al., 2012). 1,2-Benzendicarboxylic acid,
mono (2-ethyl hexyl) ester was reported with cytotoxic activity
(Krishnan et al., 2014; Islam et al., 2018). The nutraceutical,
pharmaceutical and cosmetic industries all have a great deal
of attention on the triterpene squalene. It is essential for the
biosynthesis of cholesterol, steroid hormones, vitamin D, etc.,
in the human body. Studies have demonstrated that squalene
has anticancer, antioxidant, drug-carrying, skin-hydrating and
immune-stimulating properties (A, Rani. et al., 2018). It aids
in shielding the skin from oxidative free radical damage and
is employed in alleviating skin disorders like acne, psoriasis,
and seborrheic dermatitis (Huang et al., 2009). Nowadays, it
is gaining popularity in molecular nanomedicine due to its
distinctive molecular conformation and biocompatible nature
(Fox, 2009). A new concept of squalenoylation has been created
in which squalene was conjugated to anticancer drugs such as
gemicitabine, paclitaxel, and cisplatin (Couvreur, 2016).

LC-MS analysis showed the presence of potent bioactive
compounds like cepharanthine, somniferine, grossamide,
acetamidopropanal, etc. Cepharanthine is an alkaloid that
is known to have anti-inflammatory, analgesic, antipyretic,
antioxidant, antiatherosclerosis and antiparasitic activities. It
also possesses ability to prevent osteoporosis. It is reported in
several Stephania species. It is widely employed in Japan for
treating fever, leukopenia, snakebites, xerostomia, and alopecia.
Recent studies suggest cepharanthine is a potent coronavirus
inhibitor that is beneficial for managing the SARS-CoV-2 virus.
One of the major natural sources of cepharanthine is Stephania
cepharantha Hayata (Bailly, 2019). It is a potent molecule
with immense therapeutic potential. Grossamide possesses
potent anti-inflammatory and anti-neuroinflammatory effects
(Rogosnitzky et al., 2020; Zhuang et al., 2021). Isoacteoside is
a phenylethanoid glycoside. It was previously isolated from
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Monochasma savatieri Franch. ex Maxim. It possesses immense
anti-inflammatory activity and also have antioxidant and
neuroprotective actions. It endeavors the anti-inflammatory
activity by blocking the TLR-4 dimerization (Luo et al., 2017;
Gao,2017). TLR-4 is a transmembrane protein of the toll-like
receptor family whose activation leads to intracellular signaling
pathway NF-Kb and inflammatory cytokine production (Li,
2018). Gallic acid is also a potent anti-inflammatory agent (Bai
etal., 2021). These compounds are the first ever reported in this
plant. Previous works suggest the presence of compounds like
Justicidin B, gossysipin, benzylglucosinolates, etc. (Sreeja et al.,
2018 b). Obaberine is found to have hypotensive activity (Wu
et al., 1976). Other alkaloids detected from the plant include
somniferine, cancentrine, ryanodine etc. The phytochemical
studies have shown promising results for bioprospecting this
medicinal plant.

CoNcLUSION

Numerous secondary metabolites with potential bioactivity
are found to be present in the plant. The usage of this plant for
treating a variety of ailments in traditional medical practices
was justified by the presence of these metabolites. The study
makes it clear that the plant has nutritional value in addition to
its ethnomedicinal significance. It indicates that the presence
of important nutrients and minerals make it both safe to ingest
and beneficial for maintaining excellent health. It is expected
that the present comprehensive documentation will provide
leads to further research on the bioprospecting of S.involucrata
var. paniculata .
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