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ABSTRACT

The present study was aimed at Standardization of the leaves of Stevia rebaudiana bertoni & it’s herbal
formulation (Bio-sweet tablet). For standardization, physicochemical parameterswere measured for the plant &
formulation. The phytomarker-Stevioside have been i solated by devel oped isolation method from the leaves of
Sevia rebaudiana & identified by spectral data. Also estimation of stevioside in plant & formulation was

carried out using HPTLC.

INTRODUCTION

The processof eva uating the quality and purity of
crude drugsby meansof various parameterslike mor-
phological, microscopicd, physical, chemica and bio-
logical observation is caled standardization™. The
World Hed th Organi zation (WHO) hasgppreciated the
importanceof medicind plantsfor publichedth carein
devel oping nationsand has evolved guidelinesto sup-
port themember statesin their effortsto formulate na-
tiona policiesontraditiona medicineandto study their
potential usefulness including evaluation of its
quality,safety and efficacy!?. Herba medicinesarein
great demand in the devel oped aswell asdevel oping
countriesfor primary hedlthcare because of their wide
biological activities, higher safety marginsand | esser
costs. In India, the herbal drug market isabout $ one
billion and the export of plant based crude drugsis
around $80 million. Alsofor thediabetes, herbal medi-
cinesare used worldwide so thereisessentia to stan-
dardizethat formulation but the most important chal -
lengesfaced by theseformulationsari sebecause of ther
lack of compl ete standardization. Theremay bebatch
to batch variaion, quaity control of raw materia, pro-
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cesscontrol and quality control of finished products.
Several external factorslike environmental, genetic,
methodsof cultivation, collection, harvest time, prepa-
ration, storageetc. also affectsquality of herba drugs.
Hence standardi zation isessentia for ensuring quality
control of herba drugs.

Each of 60mg Biosweet tabl et contain, mainingre-
dient Stevialeaf ext 15mgand remaining exiepients(Ad-
ditives) asper IP’96. It mainly used for Hypertension,
Diabetes& Obesity.

Seviarebaudiana bertoni (Asteraceae) isknown
as ‘madhupatra’ in Sanskrit in India, which is indigenous
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Figurel: Photograph of leavesof Seviarebaudiana bertoni
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Figure2: Powder study of Steviarebaudiana bertoni leaves, (a) Simpletrichomeswith Bulbousterminal cells, (b) Sarch
grain, (c) Xylemvessd, (d) Anomocytic ssomata, (€) Acicular fiber, (f) Simpletrichomeswith pointed apex

to thenorthern regionsof SouthAmerica, between Bra-
zil, Paraguay. Itisgrown commercidly in many partsof
Brazil, Paraguay, Uruguay, Central America, Isragl,
Thailand, India and China. Plant used as a natura
sweetener, for diabetes, for high blood pressure, for
cavity prevention asaweight lossaid®. Earlier reports
on plant saysit producesAnti-inflammatory & Immune
ModulationActions?, Hypoglycemic & Anti-diabetic
Actions™, Hypotensive & Heart TonicActions*? and
Antimicrobia Actiong®¥. Presenceof flavonoids, tan-
nin, alkaloidsand sterolsin S rebaudianal®.

MATERIAL AND METHODS

Theformulation (Bio-sweet tabl et) was collected
fromthesunriseremediespvt LTD. Kalol. Thecrude
material wascollected fromthe LV G Ahmedabad. The
plant was authentificated & identified by Dr. Mukesh
Prajapati H.N.S.B. LTD science college, Himatnagar.
A voucher specimen has been preserved inthe Depart-
ment of Pharmacognosy, A.P.M.C.C.P.E.R,
Himatnagar.

M acr oscopy

Leavesare perennia shrub that growsuptolm
tall and hasleaves 2-3cmlong greenin color, charac-
teristicin odor, sweet intest. They have aternative | eaf
arrangement and the shape of the surface of theleaves
like Crenate (Figure 1).

Micr oscopy

For microscopical studies, powdered leaves are
clear with chlora hydrate solution. A drop of phloro-
glucinol and hydrochloric acid each was used to detect
thelignified cellsin powdered drug. It reved scommon

characters of leaves such as Stomata, Trichomes, Xy-
lem vessalsand Fibersand starch graing®? (Figure 2).

Physicochemical parameters

Physicochemical parametersfor raw materia such
asMoisture content/ Losson drying, Total ash, Acid
insoluble ash, Water soluble ash, Alcohol solubleex-
tractive, Water solubleextractive & Determination of
pH asper WHO guideline.

Phys cochemical parametersfor tablet suchasDe-
termination of pH, Disintegration test for Tablet, Fri-
ability test, Heavy Metal Anaysis, Average weight,
Weight variation test, Hardnesstest performed d so as
per Indian Pharmacopoeia®4.

Extraction of plant and preliminary phytochemi-
cal screening

The powdered leaf (100 g) of each plant keptina
thimblewas extracted with 70% ethanol in asoxhlet
extractor. Extraction processwas continued until the
color of thefinal drop of theextract became colorless.
Theextract was concentrated in vacuo at 60°C using
arotary evaporator. To evaporate the remaining sol -
vent, the extract waskept in an oven at atemperature
of 40-50°C for 8 hours. Theextract was qualitatively
evaluated for presence/absence of phytoconstituents
such asakaoids, steroidal compounds, phenolic com-
pounds, flavonoids, sgponins, tanninsand anthraguino-
nes®.

| solation and identification of phytomar ker

Isolation procedure for Stevioside was done by
taking 1 kg of fresh leaves of Sevia rebaudiana ex-
tractitwith 51it of hot water at 75°Cfor 4 hrs. Concen-
tratethe aboveliquid up to 2 liters. Make pH 3 with
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Figure3: Photograph of TLC isolated & standard marker

50% citric acid, stirr constantly for 30 mins. Cool &
filter. Filtrate heated at 50-55°C. Adjust pH 10.5with
calcium oxide. Agitated 60 minfor 50-55°C. Cool and
filter theprecipitates. Clear yellow solution. Adjust pH
7.1 with 10% citric acid. Concentrate 250 ml. Syrupy
masstriturate with n-butanol. Aqueouslayer separated
cool overnight for crystallization at 0-5°C. Dryinoven
at 90°C. collect theyield of stevioside. Identify by
singlespot on TLC, meting point & IR spectra. (Fig-
ure 3-5).

High performance thin layer chromatography
(HPTLC) udies

For estimation of steviosidefrom theplant andfor-
mul ation done by taking themethanolic extracts of the
both with known concentration. Former alcoholic so-
lutionsweretaken and quantified by HPTLC using n-
Butenol : Glacia acetic acid : water (8: 2: 2)[7 as
mobilephaseand SilicaGdl 60F,, asstationary phase.
The plateswere scanned at 450 nm after derivatization.
Concentration of steviosidewas cd culated using their
respective calibration curve generated from the peak
areaof concentration plot. Derivatizationwasdonewith
methanolic sul phuric acid reagent followed by heating
at 110°Cfor 10 min. HPTLC wasdone by employing
Camag linomat V-semiautomatic spotting device,
Hamiton 100ul HPTLC syringe, Camag twin-trough
chamber, Camag TLC Scanner 3 and Camag
WINCAT Sintegration software (Figure6).

RESULT AND DISCUSSION

Powder of Steviadry extract wasdark brown, odor
wascharacterigtic & tastewassweset. It waseasily iden-

Natural Products

tified by their odor and taste.

Powder microscopy study indicating dense masses
of starch grain and few very small individua granules
scattered assuch; it contain main character with their
microscopy of |leave epidermisaredifferent typeof tri-
chomesamong them there are ssmpletrichomeswith
bulbous cellsand simpletrichomeswith pointed apex
wereidentified; they havehighly lignified pitted xylem
vessdls; also the second epidermal character was sto-
matacontain anomocytictype; asoinlignified section
they haveacicular fiber with pink stain (Figure 2).

Ingredient of Bio-swest tablet, Steviaraw materia
has moisture content 2.4. M oisture content of ingredi-
ent Bio-sweset tablet waswithin thelimit (<5% w/w).
pH of extract was near about neutral 5.8 (Slightly
acidic). Resultssuggest that moisture content & pH of
extract of plant was comparableandwithinthelimit.

Alcohal solubleextractivewasfound 30.5%inraw
material and Water solubleextractive valuewas 36.5%
inraw materia. Water soluble extractiveswere higher
thanAlcohol solubleextractivesin raw materia of Bio-
Sweet tablet.

Total ash values (11%w/w), Acid insoluble ash
(3.5%w/w) & Water soluble ash (1.13%w/w) were
determined asper WHO. Acidinsolubleash valuewas
higher comparewith water solubleash. It indicatesthat
acidinsolubleinorganic materialsaremore present then
theother in Bio-sweet tabl et.

For phytochemical screening, result indicated the
presence of flavonoids, tannin, alkal oids, carbohy-
drates and sterolsin S. rebaudiana. & formulation
(TABLE1).

Bio-sweet tablet contains Color (White), Taste
(sweet), Digntegration time (6.5 min), Friability (pass),
Hardness (1.0kg/cm?), pH (6.7), weight variation
(Pass). All thisvauewithinthelimit giveninIP’96.

In Heavy metal analysisconcentration of lead in
Bio-sweet tablet was 1.87 ppm respectively. Cadmium,
Mercury and lead were below limit of detection the
formulation. Thisindicatesthat Bio-swest tabl et passes
thelimitfor heavy metal.

Compound was isolated from water extract of
Seviarebaudiana bertoni leavesand characterized by
Melting point, TLC & FT-IR. Melting point (197-
199°C), (880 cm?, 1395 cmr?, 1725 cmr?, 2950 cm'?,
3400 cm?) (Figure4 & 5). FT-IR peaks & Single spot
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TABLE 1: Qualitativephytochemical evaluation of Bio-sweet
tablet &it’s ingredient

Test Reagents S.rebaudianaformulation
) Dragendorff’s ++ ++
Test for alkaloids
Mayer’s ++ ++
Acetic anhydride and conc.
Test for steroidal sulfuric acid i i
compounds Chloroform and conc. -t -t
sulfuric acid

Test for Phenolic Ferric chloride and

++ ++

compounds potassium ferrocyanide
10% Lead acetate ++ ++
Test for Flavonoids Sodium hydroxide ++ ++
Ethyl acetate ++ ++
Test for Saponnins Froth test + +
rest for Tanmnins Ferric chloride + +
Lead acetate + +
Test for Cardiac glycosides _ _

Glycoside Test for free

anthraguinones - -

Key: +++: Very strong positive, ++: Strong positive, + : Trace, -

: Negative

TABLE 2: IR Peak tablefor gandard & |solated compound
IR Spectrum peaks

(em™) Peak | dentification
Isolated  Standard
880 885 et =C-H & =CHj stretching vibration of
alkenes groupe
1395cm™® 1400 cm®  -C-O-H bending vibration of acidic groupe
1795 em 1720 emt -C=0 bending vibration of saturated ketone
groupe
2950 cm™ 2950 cm™  -CHj stretching vibration of alkane groupe
3400 cm® 3400 emt -OH stretching vibration of alcohols &

phenol groupe

TABLE 3: HPTLC for steviosidein plantsand for mulation

Name of sample Plant formulation
Concentration (ng) 6000 ng 6000 ng
Peak area 4674 3624
Avg amt of steviosidetSD (m=3) 3.4199+4.5 1.8372+3.1
Avg % w/w + SD 0.05899 + 0.0005 0.030 + 0.0003
%CV 0.09 0.085

onTLC plateat 0.3 R, perfectly match with standard
gteviosdeindicatesmay be presenceof stevioside (Fig-
ure2& TABLE 2).

Stationary phase Silicagel TLC plateand mobile
phase n-Butanol; Glacia acetic acid; water (8:2:2) had
given good separation of Steviosideat R, =0.30. The
detector response/calibration curveof Steviosidewas
foundtobelinear dependent onthe concentration againgt
area. Thebest fitting line equation wasy = 663.4x +
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Figure4: IR spectrum of ssandard compound
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Figure6: HPTL C analysisof plant Sieviarebaudiana bertoni
(a& b), formulation (c & d) and standard stevioside (e & f).
ThreeD imageafter derivatization (450nm)

2405.2 (R2=0.9992). Correlation coefficient 0.9992
indicated good linearity between concentration and pesk
area. Stevioside content in the methanolic extract of
leaves of Seviarebaudiana bertoni and Formulation
by the proposed HPTL C method wasfound to be 0.056
% wiw and 0.030% wi/w respectively (Figure 6 &
TABLE 3). Theidentity of the Steviosideband at 0.3
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R inthesampleextract sol ution wasconfirmed by over-
laying/superimposing the UV absorption spectrum of
the sample with that from the reference standard of
Stevioside, using the camag TLC scanner 3. Thelow-
est detectablelimit of Steviosidewasfound upto 3 ng.
and provides good resolution and separation of
Steviosdefrom other constituentsof Seviarebaudiana
bertoni Further, recovery values of Stevioside were
found to be about 99%, which showstherdiability and
suitability of themethod.

We concluded that plant Steviaissweet intest and
usein digbetesdueto their anti-diabetic activity. Inthis
research we haveisol ated the phytomarker compound-
Stevios deand established TLC densitometric method
for the quantification of Stevioside from Sevia
rebaudiana bertoni plant and Bio sweet tablet —a herbal
formulation using HPTLC. In our study we found,
Stevioside content in plant (0.056% w/w) and formu-
lation (0.030% w/w). The method was found to be
sample, precise, gpecific, senstiveand accurateand can
beusad for it’s quantification in the plant materials and
alsoinroutinequality control of theraw materialsas
wel| asformulationscontai ning thiscompound.
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