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ABSTRACT

The macroscopy, microscopy, quantitative microscopy, powder micros-
copy, physical constants, preliminary phytochemical analysis and TLC
were carried out for Eucalyptus tereticornis and Mentha arvensis and a
comparative study was done. Microscopically Eucalyptus tereticornis
showed anamocytic stomata, large oval schizogenous oil glands, rosette
and prismatic crystals of calcium oxalate and fibro vascular bundles dis-
tributed throughout the parenchyma. Chemical analysis showed the pres-
ence of sterals, tannins and volatile oils. Quantitative microscopy showed
the presence of stomatal number in upper epidermisas 11.2/mn. Determi-
nation of total ash, acid-insoluble ash, water soluble ash, extractive values
of mentha arvensis and eucalyptus tereticornis were carried out by using
standard procedure. Microscopically Mentha arvensis showed the pres-
ence of crescent shaped collateral vascular bundle and diacytic type of
stomata with covering and glandular trichomes. Quantitative microscopy
showed the presence of stomatal number in lower epidermis as 15/
mm?Stomatal index wasfound to be 12.8. Determination of total ash, acid-
insoluble ash, water soluble ash, extractive values of menthaarvensisand
eucalyptus tereticornis were carried out by using standard procedure.
Therefore these characters can be used as an evaluation or identification
of theplant. ~© 2007 Trade Sciencelnc. - INDIA
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INTRODUCTION

Eucalyptus tereticornis belongs to the family
Myrtaceae andiscommonly called as ‘thailamaram’.
Itisatall handsometreeand most successful speciesat
low elevationsand donewe |l inNilgiris, Bombay, Uttar
Pradesh and Punjab of india. Thecommercia impor-
tance of Eucalyptustereticornisisasnatural perfume,
spiceand flavoring agent. Mentha arvensisbel ongsto
thefamily Labiteae and commonly cdled as ‘pudhina’,
aperennid herb. Itisfound wildinwestern Himaayas

including Kashmir. Both Euca yptusand Menthaapart
fromtheir commercia importanceasnatural perfume,
spice, flavoring agent they areused for itsgood thera-
peutic val ue such asanti-septic, anti-bacteria, anti-fun-
gd, anti-vird and blood purifier. It can beadministrated
internaly or externdly.

EXPERIMENTAL

Plant material wascollected from Thiruvdlur Dis-
trict. Carewastaken to select hedlthy plants. Required
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samplesof different organswerecut and removed from
plant and fixed in FAA (Formalin-5ml+Acetic acid-
5ml+70% Ethyl a cohol-90ml) and after 24 hours of
fixing, the specimen was dehydrated with graded series
of tertiary butyl acohol asper schedulegivenby SASS
1940. Infiltration of specimen was carried by gradual
addition of paraffinwax andthey werestained with tolui-
dineblueasper O’Brien et a 1964. For studying sto-
matal morphology, veination pattern and trichomedis-
tribution, paradermal section was done by Jeffregs
maceration fluid (SASS 1940).

(a) Macroscopical studies

Eucalyptustereticornis*? isatall handsometree
with the smooth, moreor lessdeciduous, grayish bark.
Stemissmooth, wideand climbswith patches. Leaves
areopposite, aternate, broad lanceolateto ovate/dlip-
tic, 5to 12.5x1.5 to 6cm. Leaves are bluish green,
oblique at the base, margin entire, apex acuminateand
petiole companul ate, rugose, operculum conical and
horn shaped with acute apex. Fruits are pedicellate,
globular, and aromeaticin odour and taste.

Menthaarvensig®4iscommonly cdled as‘pudina’.
Itisan erect, predominantly annual or perennial herb,
sometimes shrubs and rarely trees. Stem is short
branched with short hairs, flowersaredistinct whorls
none at thetop. Leavesare narrowed below stalked,
ovate, oblong, lanceol ate and toothed. Leavesare op-
posite, ssmpleto pinnate and compound, estipul ate.
Flowersareaxillary, bi sexual and lilacin color and
commonly cymose.

(b) Microscopical studies of Eucalyptus tereti
cornig®(Figurel)

Leaf isisobilateral. Transverse Section of lamina
showsepidermisconssting of straight, anti clind walls
and thick cuticle. Numerous anomocytic or
renunculaceous, stomata (figure 2) are present. Each
epidermisconsistsof four layersof palisadecdls, large
ovd; schizolysogenousoil glands (figure 3) areembed-
ded inmesophyll. Between the palisade regionsthree
layersof spongy parenchymaoccursand someof its
cellscontainrosette and prismatic crystalsof calcium
oxaate (figure4). Fibro vascular bundleisdistributed
throughout the parenchyma. Midrib region showsnearly
interrupted dightly lignified, pericyclicfibres. Vascular
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Figurel: T.Sof Eucalyptustereticornis

[C
Figure3: Schizolysogenousoail glands(Cu-cuticle Ep-Epi-
der mis Sc- secretary cavities)

Figure4: Prismatic crystalsof calcium oxalate (Pc- pris-
maticcrystal P- parenchyma)

bundleisarc shaped, ground tissueis parenchymatous.
Secretory cavities are present below the epidermis.
Lower epidermisshowsdight wavy anti clina contour
and presence of numerous renuncul aceous stomata.

(c) Microscopical studiesof Menthaarvensis® (Fig-
ureb)

Leaf isdorsiventral. Upper epidermishaveathin
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Figure5: T.Sof Menthaarvensis(Co- collenchyma P-pa-
renchymaVb-vascular bundle)

mata)

TABLE1
. Eucalyptus Mentha

Observation tereticornis arvensis
Stomatal number (lower epidermis)  10/mm?®  15/mm*
Stomatal number(upper epidermis)  11.2/mm? -
Stomatal index 18.4 12.8
Vein-iset number 12/mm2  10.2/mm?
Palisade ratio(lower epidermis) 4.8 4.7
Palisade ratio (upper epidermis) 55 -

layer of cuticle, no stomatais seen on the upper epider-
mis. Below theepidermis, isasinglerow of palisade
cells and spongy parenchyma of 3 to 4 layers are
present. Midrib region showsasmal projection onthe
upper sdeand big convexity onthelower sde. A cres-
cent shgped massof collaterd vascular bundleispresent
inthe centre. The upper hump and thelower hypoder-
mal region consist of collenchymacellsand other re-
gionismade up of closely arranged spherical paren-
chymacdls. Lower epidermisissmaller than the upper
epidermiswith strong wavy walsand showslarge num-
ber of stomataand glands. It consistsof diacytic and
caryophyllaceoustypeof ssomata(figure6). Two types
of trichomesoccursand they are covering and glandu-
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Figure 7 Powdered drug of Eucalyptus tereticornis

(Anomocytic stomata, 2. Oil glands, 3. Palisade cells, 4.
Prismatic crystals, 5. Parenchyma)
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Figure8: Powdered drug of Mentha arvensis (1. Paren-
chyma cedlls, 2. Diacytic somata, 3. Collenchymacells, 4.
Coveringtrichome, 5. Glandular Trichome, 6. Spiral ves-
sels)

lar trichomes. Coveringtrichomeareuniseriate, 3-4 cdls
long, tapering to the pointed open. Glandular trichomes
cons st of unicdlular stalk and glandular head compaosed
of 8cdlls.

Powder microscopy

The powdered drug of Eucalyptus tereticornis
(figure7) wascharacterized by itsgreen color and char-
acteristic odour. Under microscopeit showsanamocytic
stomata, schizogenousoil glands, rosetteand prismatic
crystals, palisadecells, spird, pitted and annular ves-
s

The powdered drug of Mentha arvensis(figure 8)
was characterized by its green col or, aromatic odour
and it shows both covering and glandular trichomes,
spiral and annular xylem vessdls, diacytic type of sto-
mata

Quantitative micr oscopy!®

Thegomeatal number, someatd index, vein-idet num-
ber, palisaderatio were determined onfresh leavesus-
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TABLEZ2 TABLE4
. Eucalyptus Botanical Solvent Detecting Color of
S.no Ash value Mentha arvensis tereticornis S.no source  sysem  agent  the spot R¢ value
Not morethan Not morethan Dark
1 Total ash 15.175% 6.21% blue '}’(')ar{]gnetﬁgf
- Not morethan Not morethan color
2 Acidinsoluble ash 73.42% 1.26% spots (0.46)
Not morethan Not morethan Blue May bedue
3 Watersolubleash ) go9y 67.36% vioet  to
Not morethan Not morethan color  menthone
4 Sulphatedash 4 o050 5.02% sots  (0.61)
Extractive value Toluene Vanillin May be due
1 Water soluble Not lessthan  Not lessthan Mentha & ethyl sulphuric Purple toalcohalic
extractive 1.2% 1% arvensis  acetate acid color compounds
Alcohol soluble Not less than (9:1) reagent  spots (0.72)
2 extractive  NOtlessthan 2% 4 oo Reddish |\
ole May ue
TABLE3 oo tomenthol
color
S.NO Chemical test Eucglyptu_s Menth_a spots (0.97)
tereticornis arvensis Mav be due
1 Alkaoids - - pink ¥ 2
2 Sterol + + color ineritone
3 Carbohydrates + + Spots P ?O 88)
4  Glycosides - - .
5 Tannins + - sno Botanical Solvent Detecting Color of R. value
6 Proteinsand amino acids - - ' source _system  agent thespot
7  Saponins - - Blue May_be due
8  Gumsand mucilage - - color tocineole
9 Volatileails + + spots  (0.33)
Brr(;\évn May be due
color to eugenol
(0.43)
spots
Toluene Vanillin Pinkto Mav be due
Eucalyptus & ethyl sulphuric violet to)tlh molIJ
tereticornis acetate acid color © gS)
(9:1) reagent  spots '
Orange May tk())e due
CO:)?L piperitone
P (0.67)
Purple May be due
color tocarvone
Figure9: Thinlayer chromatography spots (0.8)

ing standard procedurefor euca yptus and menthaand
theresultsweretabulated inTABLE 1

(f) Physical character g7

Determination of total ash, acid-insolubleash, wa
ter soluble ash, extractive values of menthaarvensis
and eucal yptustereticorniswere carried out by using
standard procedure and the results weretabulated in
TABLE?2

(g9) Chemical analysis

Preliminary chemica analysisof Menthaand Euca-
lyptus showsthe presence of volatileails, sterols, car-
bohydrates, tannins. Volatile oils mainly consi sts of
menthone, alpha-pinene, perfurol, I-limonene, cam-
phene, caryophylenesand theresultsaretabulatedin
TABLES.

Thinlayer chromatography wasindividualy carried
out for eucalyptusand menthausing toluene: ethyl ac-
etateinratio of 9:1 v/v asamobile phaseand in UV
light andtheresultsaretabulated in TABLE 4, figure 9.
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RESULTS

Eucalyptustereticornisplantisatall handsome
tree with deciduous grayish bark. are opposite, ater-
nate, broad lanceolate to ovate to elliptic of 5 to
12.5x1.5to 6cm. Leavesarebluish greenin color with
entire margin and acuminate apex. Petioleis2.5cm.
Howersarewhitein color, hypanthium companul ate
and horn shaped. Fruits are pedicellate, fruncate,
globular.Microscopicdly,it showed anamocytic someta,
largeovd schizogenousoil glands, rosatteand prismétic
crystalsof cacium oxaate and fibro vascular bundles
distributed throughout the parenchyma. Chemicd andy-
sisshowsthe presence of sterols, tanninsand volatile
oils. InTLC, 5 spotscameat an RF of 0.33(bluespots),
0.43(brown red color spots), 0.55(pink or viol et spots),
0.67(orange spots) and 0.8(purple color
spots).Quantitative microscopy showsthe presence of
stomatal number in upper epidermisas 11.2/mm?and
lower epidermisas 10/mm? Stomatal index wasfound
to be 18.4, vein-idet number wasfound to be 12/mm?
Palisade ratio was found to be 4.8 and 5.5 in lower
epidermisand upper epidermisrespectively.

Mentha arvensisis an erect, predominantly an-
nual or perennial herb, sometimes shrubsand rarely
trees. Stemisshort branched with short hairs. Leaves
arenarrowed below stalked, ovate, oblong, lanceolate
and toothed. Leaves are opposite, simpleto pinnate
and compound, exstipulate. Flowersareauxillary, bi
sexua andlilacin color and commonly cymose. Flow-
ers are distinct whorls none at the top. Microscopi-
cally, it showsthe presence of crescent shaped collat-
erd vascular bundle and diacytic type of ssomatawith
covering and glandular trichomes. The glandular tri-
chome consist of unicellular stalk and agranular head
composed of 8 cdlls. Chemicd andyssshowsthepres-
enceof gerols, carbohydratesand volatileoils. INTLC
5 spotsappeared at RF 0.46(blue), 0.61(blueviolet),
0.71(purplecolor spots), 0.97 (reddish viol et spots),
0.88(pink color spots).Quantitative microscopy shows
the presenceof stomatal number inlower epidermisas
15/mm? Stomatal index wasfoundto be 12.8, vein-
islet number wasfound to be 10.2/mm?2Palisaderatio
wasfoundto be4.7 inlower epidermis.The physical
parameterswere determined and the above mentioned
characterscan beused for theidentification of the plant.
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DISCUSSION

Themacroscopy, microscopy, quantitative micros-
copy, powder micrascopy, physica constants, prelimi-
nary phytochemical analysisand TLC werecarried out
for Eucalyptustereticornisand Mentha arvensisand
acomparative study wasdone. Microscopically Euca
lyptustereticornis showed anamocytic stomata, large
ovd schizogenousail glands, rosetteand prismaticcrys-
talsof calcium oxalate and fibro vascular bundlesdis-
tributed throughout the parenchyma. Chemicd andysis
showed thepresenceof sterols, tanninsand volatileails.
Quantitative microscopy showsthe presence of sto-
matal number in upper epidermisas 11.2/mnv. Deter-
mination of total ash, acid-insolubleash, water soluble
ash, extractivevaues of menthaarvensisand eucayp-
tustereticorniswere carried out by using standard pro-
cedure. The physica parametersweredetermined and
the above mentioned characters can be used for the
identification of the plant.In the case of Mentha
arvensis.Microscopicaly it showed the presence of
crescent shaped col laterd vascular bundleand diacytic
type of somatawith covering and glandul ar trichomes.
Quantitative microscopy showed the presence of sto-
matal number inlower epidermisas 15/mm?* Stomatal
index wasfound to be 12.8. Determination of total ash,
acid-insolubleash, water solubleash, extractiveva ues
of menthaarvensisand eucalyptustereticorniswere
carried out by using standard procedure. Thephysica
parameterswere determined and the above mentioned
characterscan beused for theidentification of the plant.

CONCLUSION

Themacroscopy, microscopy, quantitative micros-
copy, powder micrascopy, physica constants, prelimi-
nary phytochemical analysisand TLC werecarried out
for Eucalyptustereticornisand Mentha arvensisand
acomparative study was doneDetermination of total
ash, acid-insoluble ash, water soluble ash, extractive
vaues of menthaarvensisand eucayptustereticornis
were carried out by using standard procedure. The
physical parameters were determined and the above
mentioned characterscan beused for theidentification
of theplant.
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