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Abstract
Stemodia serratdBenth, an aromatic weed on the verge of extinctionanslysed for its volatile oils ar
phenolics. The plant yielded 1.15% of a light giskryellow volatile oil consisting di- caryophyllene (32 %),
endo-fenchol(29.8%) and menthi1-(7)-8-diene (20.8%)samajor components. The phenolics identified we
flavone scutellareimand phenoli acids like ferulic, o-coumaric, vanillic, PH benzoic and protocatechuic aci
All these compounds are found to be of great theartip potential and therefore largeale cultivation to
preserve and utilize this species is recommel
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1. Introduction

StemodiaBenth. is a genus of about 40 species belonginbedamily Scrophulariaceae, occurring in tropiaat
subtropical regins of the world. The chemical investigation ofstgenus is restricted to five species from wi
flavonoids, labdane diterpenes, and diterpenevateres with a rare tetracyclic skeletal, namednstgane, wer
isolated (Rodriguest al.,2010;Ramestet al.,1979; Da Silveet al, 2008). The diterpenes of t genus are found
to possess cytotoxic and antiviral properties (biuffet al, 1991). Stemodia serrat®enth. is a species found
restricted to the Timbi region of Baroda, India.efédn were onlyvery few plants available occurring as weed
fields which are now almost lost due urbaniza It is also reported from waste lands of South I, Senegal,
Sudan, Tanganyika and Ghana, and in NE Africa aathM where it occurs as a weed of cultid land and paddy
fields.

The plant is an aromatic robust leafy erect vist-pubescent annual with agled stem. Leaves sessile, obc-
oblong, up to 3 cm, serrulate above the middlef lmse amplexicaul. Flowers subsessile, axillanlitasy;
bracteoles 2 beneath the calyx, lir-subulate. Calyx 5-partite, segments linkareeolate. Corolla greenish whi
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2-lipped; upper lip bifid; lower lip with 3 subeduablong-obtuse lobes. Stamens 4, didynamous;eamlls
stalked. Ovary 2-celled; ovules numerous in eadh sggma 2-lobed. Capsules linear-oblong, acudéghtly

shoeter than the persistant calyx. Seeds minutengtellipsoid. The plant contained glands withgénto many
celled head and multicellular uniseriate stalkflolvers in December-February. Though the planighly aromatic,
so far it is not utilized by local people and absely no work is conducted on any of the chemicahponents of
this plant. Therefore in the present work the whpbéant is analyzed for its volatile oils and phécsl

2. Materialsand M ethods
The plant material was collected from the fieldSTohbi near Vadodara and its voucher specimen whmgted in
BARO, the Herbarium of the Maharaja Sayajirao Ursitg of Baroda,Vadodara. The plant was dried i shade
and subjected to steam distillation for extractuogatile oils. The technical details of GC-MS arsadyof the oil is
already explained (Denni and Daniel, 2013). Thated plant material left after steam distillatioras extracted in
methanol and analyzed for flavonoids and phendiidsa For flavonoids standard methods prescribeblialgry and
co-workers (1970) which included UV spectral stsdiavolving spectral shifts with six reagents ang do-
chromatography with standard compounds were follbwstandard scutellarein was isolated from leaves o
Scoparia dulcigRamestet al.,1979). The phenolic acids were analyzed followibgahimet al (1960) and by co-
chromatography with standard compounds.

3. Results and Discussion
The plant is found to contain 1.15% of light gre¢niellow oil with a clove oil like smell which wdsund to
contain both mono and sesquiterpenoids in almasilexmounts. The major components wgrearyophyllene (32
%), endo-fenchol(29.8%) and p-mentha-1-(7)-8-di€®8%). The minor constituents warehumulene (5.12%),
a- cadinene (2.9%) and3- carene (2%). The ethanolic plant extract on btiydis yielded a flavone scutellarein
and phenolic acids like ferulic, o-coumaric, vanijlb-OH benzoic and protocatechuic acids.

The present study is of great significance becausmearthed the fact th&temodiaserratg a insignificant
common weed, is a source of valuable phytochemiBalth the terpenoid and phenolic componentsaued to be
of commercial and pharmacological importance. Tlegomcomponent of volatile oil}-caryophyllene, is a FDA
approved food additive. It is found to be a dieteaypnabinoid. In a significant studixcaryophyllene is shown to
selectively bind to the cannabinoid receptor typ€EB2) to exert marked cannabinomimetic anti-inflaatory
effects in mice (Gertscét al., 2008). It is considered as an alternative to wadinarijuana, because it offers the
same anti -inflammatory effects without the meatad neurological side-effects. It is also foundéoactive against
bowel inflammation and rheumatoid arthritis. Dukelatabase describes this compound as aldose-redtcta
inhibitor, analgesic, antispasmodic, antistaphyboim antistreptococcic , antitumor and antiulcEhe second
component of the volatile oil, endofenchol (an isoraf borneol) is used extensively in perfumerydgatha-1-(7)-

8- diene (pseudolimonene) is a flavoring agenttigide and a valuable solvent.

Scutellarein, the 6-hydroxy flavone identified frdims plant, also is found to possess a humbehefapeutic
features. It inhibits hypoxia and moderately highcgse-induced proliferation and vascular endogthejrowth
factor (VEGF) expression in human retinal endotiialells (Gacet al.,2008). It is found to offer better protective
effect on free-radical induced cytotoxicity in PCéells and therefore considered a potential thettigagent for
ischemic cerebrovascular disease (Qian et al.,)20Tais flavone is recently found out to be a rosteemical
inhibitor of Severe Acute Respiratory Syndrome (SARorona virus (Yet al.,2012).

Out of the five phenolic acids located $hserrata i.e. ferulic acid, vanillic acid and p-hydrodenzoic acid,
protocatechuic acid and o-coumaric acid, all atmébto possess various pharmacological propefsilic acid is
found to exert protective and therapeutic effects diabetic nephropathy by reducing oxidative strassl
inflammation (Choiet al, 2011). Supplementation of this phenolic acidh®in the food of diabetic rats resulted in
a decrease in the levels of glucose, TBARS, hydmpees, FFA and an increase in reduced glutath{@&H). FA
also resulted in increased activities of SOD, C&Rx and expansion of pancreatic islets. The effiext much
pronounced with lower dose treatment. Thus it @ved that administration of ferulic acid helps imhancing the
antioxidant capacity of these diabetic animals éytralizing the free radicals formed thereby redgdhe intensity
of diabetes (Balasubashigii al., 2004). Addition of ferulic acid at 0.01% and % bf basal diet showed to suppress
significantly blood glucose levels in STZ-inducedalibtic mice. In KK-AMy} mice 0.05% FA suppressed
effectively blood glucose levels. These findingggest that dietary ferulic acid is useful in alkting oxidative
stress and attenuating the hyperglycemic respossaciated with diabetes (Ohnigdtial, 2004). This compound
possesses antioxidant properties that make it goriant anti-aging supplement, and they also doutei to its
other potential uses. These include applicationscamcer, neuroprotection, bone degeneration, meisepa
immunity, and (perhaps) athletic performance. Inlithoh it has a cardioprotective effect via incliegsSOD
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activity and NO levels in plasma and myocardiumhibiting oxidative stress in plasma and myocardiandg
inhibiting the expression of CTGF in myocardiumdiabetes rats (Xet al, 2012). o-Coumaric acid and other
cinnamic acid derivatives are now known therapeagients to fight cancer (Det al.,2011). Recently, vanillic
acid is established to contribute to the preventiérthe development of diabetic neuropathy by biogkthe
methylglyoxal-mediated intracellular glycation syst (Huanget al.,2008). Itincreased cell viability and decreased
apoptosis of cells, among other effects when exptsenethylglyoxal and was found to be the mosthitbry of
the p38 MAPK pathway that leads to apoptosis ofShbwann cellsHypoglycemic activity ofp-hydroxybenzoic
acid, was proved when activity -guided fractionnfr@andanus odoruRidl. (Thai name: Toei-hom, Pandanaceae),
containing this compound showed a hypoglycemicceffie normal rats after the oral administration5ofmg/kg.
Additionally, the compound increased serum insldirels and liver glycogen content in normal ré&eyngvichaet
al., 1998). Protocatechuic acid is one of the biold@jicactive substances isolated from a number ofupap
medicinal plants growing indifferent parts of thend. Research conducted over the past severat yedicates
that it may be used in conventional medicine tov@né cardiovascular diseases and cancer (Tastakia, 2011). All
the above mentioned phenolics are highly activeorittants. The role of antioxidants in human digthbieing
increasingly felt these days. Since it is undermdttioat all the chronic diseases like diabetes, eanstroke,
atherosclerosis etc are caused either by the rddagels of antioxidants in the body or the inceshkevels of free
radicals, Stemodane diterpenes consisting of eradyclic skeletal structures, which are char&ttercompounds
of the genusstemodiaare found to possess cytotoxic and antiviral & (Hufford,et al.,1992). The screening
of Stemodia serratéor these compounds is expected to elevate ting piotential of this plant. But the rarity of this
plant in the study area does not permit its haimgsind utilization and since it is an importaohenercial source
of phytopharmaceuticals, it has to be propagatéarge scales so that commercial exploitation caadhieved.

4. Conclusion
Stemodia serrata Benth, an aromatic weed on thgevef extinction in India, is studied for its valatoil and
phenolics. The plant is found to contain 1.15%light greenish yellow oil with a clove oil like sithevhich was
found to containB- caryophyllene (32 %), endo-fenchol (29.8%) anthentha-1-(7)-8-diene (20.8%)as major
constituents. The other constituents of this plaste a flavone scutellarein and phenolic acide hérulic, o-
coumaric, vanillic, p-OH benzoic and protocatechagims. All these compounds are found to be oftghreaapeutic
potential and therefore large scale cultivatiopteserve this species is recommended.
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