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ABSTRACT

Ocimum sanctum Linn., aholy plant in India, has given out a special status
because of itsvarious pharmacological activity. It has nearly more than 250
activities reported in different articles. Its leaf contains several chemical
constituents of which flavonoids and ascorbic acid are the most important
congtituents. Due to antioxidant activity of these chemicals they are more
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popular in maintaining health and protection. But as the constituents can
be changed as per the environment, the study was carried out on the leaves
of Ocimum sanctum L. for the presence of flavonoids and ascorbic acid.
From HPTLC fingerprint analysis it was found to contain four major
flavonoids in afixed ratio as well as it was found to be a good source of

ascorbic acid. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Ocimum sanctum Linn. belongs to family
Lamiaceae has habitat in India, it isan annual shrub
obtained up tothe height of 6000 feet in Himalayasand
growsall over the country!. It consistsof widerange
of chemicd condtituentslikeddehydes, akaoids, ascor-
bic acid, beta-carotene, beta-sitosterol, glycosides,
hexouronicacid, linoleicacid, linolenicacid, oleicacid,
pamitic acid, pentoses, phenols/phenolic compounds,
proteins, saponins, stericacid, tanninsand xylosg?. The
plant aso containscarvacrol, cineole, essential ail, eu-
genol, eugenol-methyl-ether, lina ool, methyl chavicol®.
Ascorbic acid present in the plant plays animportant
role as an antioxidants and used widely in severa
Ayurvedic medicines*® aswell asit dsofoundto con-
trol thetoxicity of the plant by controlling the oxidation
of phenolic compounds®.

EXPERIMENTAL

HPTLC and UV analysis were carried out on
CAMAG HPTLC system at Anchrom Laboratories,
Mulund, Mumbai. HPL C analysiswas carried out on
Jasco isocratic HPLC system while IR analysiswas
carried out on Jasco FTIR system at Appasaheb Birnale
college of Pharmacy, Sangli. GCM Swasrecorded on
GCMS-2010 Shimatzu at Shivaji University, Kolhapur
and NMR were recorded on Varian Mercury YH —
300 aAISSMS Pune. All chemica sand reagentsused
for different methods are of analytical, HPLC or IR
grade.

Pant werecollected from the Sangli regionand au-
thenticated at Department of Botany, Willingdon Col-
lege, Sangli, the leaves were shade dried and finely
powdered through sieve 80.

Extraction of Flavonoids: About 100 g of powdered
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drug was subjected to cold maceration with chloro-
formwater (10%) in 1000 ml conical flask for about 7
days at room temperature. The flask was securely
plugged with absorbent cotton and was shaken peri-
odicalytill completemaceration. After maceration, the
mark was pressed inamudin cloth and thefiltratewas
concentrated to resdueat low temperature.

Thedried agueous extract of OcimumsanctumL.
was extracted with 50 ml methanol for 5min onwater
bath at about 60°C and filtered, thefiltrate was con-
centrated on water bathto 5 ml™.

Two-dimensional paper chromatography (2-D
PC)®: Extractsfor analysiswereredissolvedin 1 mi
80% methanol and applied as8-10 spotsof 2 ul in the
corner of quarter sheetsof Watman No. 1 chromatog-
raphy paper. Thechromatogram wasrunin descending
modein BAW (n-Butanol, Acetic acid and Water =
4:1:5; viv; upper layer) for thefirst dimension, andin
15% aqueous acetic acid for the second. After drying,
the chromatogram was viewed under UV light at 360
nm, and agai n after fuming with ammoniavapour.

Preparative paper chromatography (PPC)®: Prior
toHPLC analysis, crud extract waspartially purified
by PPC toremoverosmarinicacid and caffeicacidfrom
theflavonoidfraction. Extract wasapplied asanarrow
band at the top of a quarter sheet of Watman No.3
chromatography paper, and the paper wasrun in de-
scending modein BAW. After drying the chromato-
gramand viewingthenin UV light, the bottom quarter
of the paper (containing rosmarinic and caffeic acid,
which havehigh Rf vauesin BAW and showsbluefluo-
rescenceunder UV light) wasremoved. Theremainder
of the paper containing flavonoid glycosideswas cut
into 1 cn? pieces, whichwere e uted in 80% methanol.
After 24 hthedutewasfiltered, evaporated and redis-
solvedin 1 ml 80% methanal, for HPLC analysis. PPC
wasa so used for the purification and isolation of fla-
vonoid glycosides. The crudeextract wereapplied onto
whol e sheet of Watman No. 3 paper and developedin
BAW. The band containing flavonoids were cut out,
eluted and subjected to asecond stage of PPC using
15% acetic acid. Isolation and percentage of each fla-
vonoid inthefractionswasmonitored by HPLC.

Extraction of Ascorbicacid: Thepowdered |eaves
were subjected to maceration with water for 48 hin
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1000 ml beaker. After the maceration the marc was
pressed in muslin cloth and again that filtrate wasfil-
tered through Watman filter paper no. 3, theimpurities
from thefiltrate were removed by adding neutral |ead
acetate solution (400 ml of 10% lead acetate solution
was prepared which was acidic in nature, neutralized
by adding dilute sodium hydroxide solution). Thepre-
cipitatethat formed wasremoved by filtering through
Watman filter paper no. 3, inthefiltrate obtained, am-
moniasolution wasadded to bring thepH to 7.6 and at
the sametime again neutral |ead acetate solution was
added. Thevitamin-C wasprecipitated aslead sdt; the
latter was treated with dilute H2SO4, whereby lead
wasremoved as PbSO4 and then filtered. The solution
so obtained was concentrated under vacuum to 1/3
of itsvolume. It wasfurther purified by fractiona pre-
cipitation by taking the aqueous portion into the sepa-
rating funnel and treating with ether. The agueous por-
tion was separated and decol orized with anima char-
coa 5-6timesandfiltered. Theclear solution of ascor-
bic acid wasobtained (adjusted the volumeto 50 ml)®.
Thenit wassubjected for theidentification test.

Qualitativeldentification: Theextractswereidenti-
fied quditatively by chemical testsasfollows. ..

Testsfor flavonoidg'¥: Ferric chloridetest, shinoda
test, zinc - hydrochloric acid-reduction test, akaline
reagent test, lead acetate solution test.

Testsfor Ascorbic acid: Solution of Ascorbic acid
decol orizes 2-6-dichlorophenol indophenol solution. It
alsoreducessilver nitrate solutionimmediately in the
cold, producing black precipitateand in 2ml of solu-
tion few drops of nitric acid and few drops of silver
nitrate produces dark grey precipitate*t,

I dentification of Ascorbicacid (vitamin-C) by pa-
per chromatography!*?: Theascorbic acid after pre-
liminary chemical investigation subjected for pgper chro-
matography by using 20 x 8 cm paper sizeand devel-
oped in amixture of n-butanol saturated with water
and oxalic acid. The spot was visuaised by 2, 6-
dichlorophenol indophenol solution at Rf 0.34

Characterization of flavonoidsand ascor bicacid:
Flavonoidswere characterized by HPTLC, HPLC, and
IR. Number of flavonoidsand thererel ative percent-
ages were determined on HPLC. Ascorbic acid was
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characterized by HPTLC, UV, FTIR, GCMS and
NMR.

HPTL C of flavonoids. Flavonoidswereanayzed on
HPTLC by using Silicagel GF 254 plates and ethyl
acetate: formicacid: GAA: water (100:11:11:26) asa
mobilephase. They are detected at 366 nm. TABLE 1
showsthefingerprint dataof flavonoidfractionand chro-
matogramisshowninFigurel.

TABLE 1 : Fingerprints of flavonoids and ascor bic acid
containingfractions.

Sr. Name of

Wavelength

No. Phytochemicals in nm. Ry values
. 0.01, 0.61, 0.67, 0.77,
1. Flavonoids 366 0.79, 0.86, 0.99.
L 0.08, 0.18, 0.29, 0.33,
2. Ascorbic acid 254 0.43, 0.83, 0.01
3. Std. Ascorbic acid 254 0.29

]
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Figurel: HPTLC Fingerprint of flavonoidsfraction.

HPL C of flavonoidg*¥: Isolated flavonoids were
analysed onisocratic HPLC system. TheHPLC sys-
tem consist of Jasco LC pump, UV-Visdetector and
RP C18 column (5 um) were used; 4.6 mm internal
diameter x 250 mm length. Isocratic profile based
on amixture of solventsasmethanol, glacial acetic
acid and water were used. Mobile phase was pre-
pared by mixing and degassing the mixture of metha-
nol, GAA and water in aproportion of 18:1:1. The
base line was observed beforeinjecting the sample
and the process was carried out at room tempera-
ture. The flow rate was adjusted to 1 ml/min and
detection was carried out at 268 nm. After obtaining
thebaseline, 20 ul of sample was injected and the
chromatogram was recorded up to 20 min asshown
in Figure 2. From the nature of peak, percent area

—— Fuyl] Paper

and the Rf values, as shown in TABLE 2, thefla-
vonoidsareidentified.
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Figure2: HPL C analysisof flavonoids.
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TABLE 2: HPL C datafor theflavonoidsfrom aqueousextract
of O. sanctum leaf.

Sr. Retention Areaof Heightof % areaof .
No. time(Ry) peak peak peak Conclusion
1 287 404195 5598 575  May be Vicenin-2
2 307 356085 5452 506  Maybeluteolin-5
-O-glucoside
3 331 349515 5999 497 Unknown
4 387 3777285 41874 4943 Lutedlin-7-O-
glucuronide
5. 1200 2448330 9384 34.80 Apigenin-7-O-
glucuronide

IR of flavonoids. Flavonoid fraction of aqueous ex-
tract was spray dried, small quantity of dried amor-
phousfreeflowing powder of theextract wastriturated
with KBr and apallet was scanned for IR spectrum.
Thespectrumisshownin Figure3andthedataisgiven
inTABLES3.

TABLE 3: IR datafor theflavonoidsfrom aqueousextract of
O. sanctum leaf.

Wavelength % T I nterpretation
3548.86 21.4816 O-H str (phenolic OH)
3477.03 12,5961 O-H str asym. (phenolic OH) broad
3415.80 9.8111  O-H str sym. (phenolic OH) broad
3241.75 39.9700 C-H str asym. (aromatic C-H)
3239.34 39.8210 C-H str sym. (aromatic C-H)
1637.75 31.2405 C=0 str (Quinonetype C=0)
1556.27 55.5761 C=C gr (aromatic C=C)
1511.92 71.8974 C=C gtr (aromatic C=C)
1415.49 63.4528 C=C gtr (aromatic C=C)
1267.97 77.2329 C-O str (phenalic C-0)
1218.31 86.8743 O-H def (phenolic OH)
1127.67 87.5331 C-O str (cyclic ether not epoxide)
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Figure3: IR spectraof flavonoid fraction.

HPTLC of ascorbic acid: Ascorbic acid was
analyzed on HPTLC by using Silicagel GF 254 plates
and n-butanol saturated with water and oxalic acid
(80:20) asamobile phase. Vitamin C was detected on
254 nm and was derivatised by spraying 2,6-
dichlorophenol indophenol reagent and observed vis-
ibly. HPTLC scan at 254 nm was shownin Figure 4
andthedatain TABLE 1.
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Figure4: HPTLC Finger print of ascorbicacid fraction.

IR of ascor bicacid: Ascorbic acidisolated fromthe
leaf was confirmed by IR spectroscopy. The spectrum
isshowninFigure5andthedataisgivenin TABLE 4.
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Figure5: IR spectrum of ascorbicacid:

TABLE 4: IR datafor ascorbicacid from aqueousextract of
O. sanctum leaf.

Wave

0,
Peak Number /o - Conclusion
No. 1 Transmisson
(cm?)

O-Hg

1 3526.20 10.2729 (1ing OH-CH=CH)
O-Hg

2 341242 8.7030 (OH-CH, OH-CHy)
C-—Hg

3 303348 9.1447 (endlicring CH)

) N _ C-Hg

2330 100 (Aliphatic CH, CHy)

C=0g«

4 1753.94 12.2199 (o-P unsaturated 5

membered ring ketone)
C=0g«
165848 6.2909 (ring endic B diketone)

C-Og«

7  1321.00 6.5307 (dcoholic C.OH)

8 1120.44 5.8516 C-0-Cq

(Cydlic ether not epoxide)

GC-Mass spectrometry of ascorbicacid: A small
quantity of samplewasdissolvedindistilled water and
1.0 ul of solution was injected as a sample. The gas
chromatogram was obtained by using Helium asacar-
rier gasat aflow rateof 1.0 ml/minwith programmed
temperature started at 80°C followed by gradual in-
creaseby 7°C/min to reach 200°C hereafter the incre-
ment wasincreased to 10°C/min and finally the tem-
perature was reached to 280°C where the chromato-
gram was stopped. Simultaneoudy the mass spectrum
was obtai ned by using € ectroni c ioni zation technique.
The analysis were carried out on GCMS — 2010
Shimatzu with coloum RTX-SMS60 minlengthand
0.25 mm diameter, adsorbent coating were0.25 pm in
thickness. Quadrupoleanalyzer was used.

Figure 6 shows the mass spectrum of isolated
ascorbic acid in comparison with thelibrary standard

ime:5 058(Scan#:548) MassPeaks376
veraged 5 050-5.067(547-549) BasePeak:116.05(1297612)
alc. from Peak

B 28 4 eym
250 280 310 340 370 400 430 460

100 130 160 190 220 250 280 310

340 370 400 430 460

10 40 70

Figure 6 : Mass spectrum of ascorbic acid with library
spectrum:
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spectrum of ascorbic acid. Thedataof the spectrumis
giveninTABLEDS.

TABLE5: Massdatafor isolated ascor bic acid:

S m/e m/e for Fragment
No. standard 9
1 176 176 Molecular ion peak
2 116 116 Base peak after losing side chain.

Rearranged ion after losing

3 101 101 ) 4
side chain and an oxygen.
4 85 85 Loss of oxygen from
the previous fragment.
5 61 61 A separated side chain.
7 a3 43 A fraction (CH,CHO)

separated from thering.

NM R spectrometry of ascorbic acid: NMR spec-
trumwas obtai ned by dissolvingasmall quantity of iso-
lated ascorbicacidin D20. The spectrumwasrecorded
onVarianMercury Y H—300 with a pulse sequence of
s2pul. Theresolved spectrumwas shownin Figure 7
and dataisgivenin TABLE6.

Figure7: HINM R spectrum of isolated ascor bic acid:

TABLE 6: H'NMR datafor isolated ascor bic acid:

S Peaks Indication
No.
Doublet, 2H, deshilded due
1 37823772 to OH and adjacent CHOH.
Quartet, 1H, deshilded dueto OH,
2  4.060-4.103 adjacent CH20H and
double bond present in ring.
3 4.820 Singlet, 4H, al hydroxyl groups (OH)

Doublet, 1H, highly deshilded due to
4  4.968-4.971 adjacent CHOH, adjacent ring double bond
and electro-negativity of ring Oxygen.

RESULT AND DISCUSSION

INnHPTLC andysisof flavonoidsthespotsobtained
at 0.61 and 0.67 showed the presence of L uteoline-7-
O-glucoronoidsandA pigenin-7-O-glucoronoids, while

—— Fyll Peper

inanalysison HPLC the presence of Luteoline-7-O-
glucoronoidsand A pigenin-7-O-glucoronoids showed
clearly at Rf 3.87 and 12.0 respectively. Percent area
also confirmsthat thesetwo flavonoids arethe major
constituentsamongst the extract.

The R spectrum showed presenceof dl functiona
groups necessary to detect the flavonoids. Spectrum
shows O-H str, C-H str, Quinone type of C=0 str,
threedifferent bandsusudly obtained for aromatic C=C
str, O-H def, and most important two different bands
for C-O str; out of which aband at 1268/cmisdueto
phenolic group whileaband at 1127 isdueto cyclic C-
O but not an epoxide.

In the characterization of ascorbic acid, HPTLC
showed its presence at Rf 0.23 which was compared
with standard ascorbic acid. Isolated ascorbic acid and
standard ascorbic acid were analysed on UV spectra
the scansof both solutions showed anidentica Amax
at 254 nmindicating the presence of ascorbic acidin
extract. Finally the IR spectrum of isolated ascorbic
acid was compared with standard IR spectrum. IR
spectrum was found to be concord exactly with the
spectrumgiveninIP.

Gas chromatogram of isolated fraction of ascorbic
acid showsabsence of any detectableimpuritiesinthe
fraction. Spectrashowstheonly retentiontimeat 5.061
min. with 100% peek area. M ass spectrum of thesame
confirmsthe presence of ascorbic acid. Peak obtained
at 176 asamass peak andthehighest peak at 116 asa
base peak itsalf confirmsthe presence of ascorbic acid.
All other fragment peaksaresmilar tothose peaksre-
portedinthelibrary spectra.

Finally the presence of ascorbic acidintheisolated
fraction wasconfirmed by NM R spectrumof thesample.
A doublet a 3.76 belongsto CH,OH inthesidechain,
Quartet at 4.082 belongsto protoninthesidechainas
CHOH, whileadoublet with very small coupling con-
stant at 4.965—4.971 belongs to a proton in the ring at
thejunction of sdechain. All hydroxyl protonstogether
recorded alarge peak at 4.820 asthey arewell leaving
protonsthey reported awidesinglet.

Hencefrom thespectra and chromatographic data,
the presence of flavonoides i.e. Luteoline-7-O-
glucoronoids and Apigenin-7-O-glucoronoids and
ascorbic acid in the aqueous extract of theleaves of
OcimumsanctumL. were confirmed.
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