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ABSTRACT

Alkaloids are a group of naturally occurring chemical compounds that con-
tain mostly basic nitrogen atoms. This group also includes some related
compounds with neutral and even weakly acidic properties. Also some
synthetic compounds of similar structure are attributed to alkaloids. In
this research, we study the alkaloid containing drugs with
Immunomodulator activity. The present study was carried out to investi-
gate morphological, microscopical, physicochemical and phytochemical
screening of Piper longum (fruit), Tinospora cordifolia (stem) and Aconi-
tum heterophyllum (root). Morphological studies showed the presence of
variousdiagnostic characters. In microscopical study, T.S of Piper longum
fruit shows 6 to 12 fruitlet, stem of Tinospora cordifolia shows upper-
most layer of cork, differentiatinginto outer zone of thick-walled brownish
and compressed cells and root of Aconitum heterophyllum shows single
layered epidermis consisting of light brown tabular cellsrupturing on for-
mation of cork. Ash value, extractive val ue, foreign organic matter,moisture
content and TL C were determined for quality standard of drugs. Theresult
of the study could be useful for identification and preparation of mono-
graph of the plant. © 2012 Trade ScienceInc. - INDIA
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Thename‘“alkaloids” (German: Alkaloide) wasin-
troduced in 1819 by the German chemist Carl FW.
Meissner, and is derived from late Latin root
Latin: akdi (which, in turn, comes from the Arabic al-
galwi - “ashes of plants”) and the suffix Greek: -
oeonc - “like”. However, the term came into wide use
only after the publication of areview article by O.
Jacobsen in the chemical dictionary of Albert
Ladenburg in the 1880s.

Alkdoidsareagroup of neturdly occurring chemical
compounds that contain mostly basic nitrogen atoms.
Thisgroup asoincludessomerd ated compoundswith

neutral!? and even weakly acidic properties?. Also
some synthetic compounds of similar structureare at-
tributed to alkal oids. Therearemany alkal oid con-
taining herbswith good therapeutic efficacy availablein
India. Inthisresearch, we study the akal oid containing
drugwith Immunomodul ator activity. Therearevarious
herbswithimmunomodulator activity availablein mar-
ket but commonly drugsare- Piper longum, Tinospora
cordifolia, Aconitum heterophyllum®.

Piper longum Linn.(Piper aceae)

Commonly named asPippali. Itisconsdered asa
native of southAsiaandisfound bothwild aswell as
cultivated, throughout the hotter part of Indiafrom cen-
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trd tothenorth-eastern Himaayas;, theherb dso grows
wildin Mdaysia, Singapore, Bhutan'®. Piper longum
containsEssential oil and Alkaloidg™. Piper longumis
used asbioavail ability enhancer, digestive, intreatment
of bronchitisand al so hepatoprotective agents®. The
Piper species contain the piperidinetypeof akaoid,
piperinewhich isacentral nervous depressant. Pip-
erinethealkaloidisresponsiblefor the pungency of
P.nigrumL. and P. longum L.1%. Piper longum pos-
sessanti-platel et effect!'™, anti-asthmatic effect, anti-
depressant activity, antithyroid activity, antioxidant, fer-
tility Enhancer, antitumor activity. It hasa soantiamoebic
activity and stimulant effect™, analgesic activity,
immunomodul atory*2.

Tinospora cordifolia (Ador aceae)

Commonly named as Guduchi isalarge, glabrous,
deciduous climbing shrub. It isdistributed throughout
tropical Indian subcontinent and China. InHindi, the
plant iscommonly known as Giloya, whichisahindu
mythological term thatrefersto theheavenly ixir that
have saved celestid beingsfrom old ageand kept them
eterndly young**'4, Themain cons stuentsof Tinospora
cordifoliais Terpenoids and Alkaloids. Tinospora
cordifolia possessantileprotic, antistress, anti-maaria
activities™, anticancer, antidiabetic and hyperglycaemic
activity, antiinflamatory, hypolipidaemic, antioxidant,
antistress, antiulcer, immunobiological activity™d, liver
disorder, mental disorder, hepatic disorder, somachic,
diuretic”.

Aconitum heterophyllum L.

(Ranunculacege). Itiscommonly caled as Shudha
Vatsnabh. It isfound in the alpine Himalayas from
Sikkimto Garhwal & Assam. It mainly contain alka-
loids. Root posses depressant activity, but after miti-
gationin cow’s milk for 2-3 days, they exhibit stimu-
lant activity™®, It isused as Narcotic, Sedative, anti-
microbial, antiinflammatory. It posses antiperiodic,
analgesic, antitussive, antidiarrhoeal, dyspepsia, anti-
poi sonous activity!d,

Theobjectiveof the present study wasto establish
various Pharmacognostic sandardsand to eva uate pre-
liminary phytochemical and physicochemicd anadysis
that canfacilitateidentification and assistin the prepa-
ration of monograph of the plant.
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MATERIALSAND METHODS

Plant material

Thedriedfruit of Piper longum,stem of Tinospora
cordifolia, and root of Aconitumheterophyllumwere
collected from local market of Jai pur in the month of
October. The shade dried powder was used for the
determination of macroscopic, microscopic, physico-
chemica parametersand phytochemica screening.

M acr oscopical studies

The dried fruit, stem, root of Piper longum,
Tinospora cordifolia, Aconitum heterophyllum re-
spectively were subjected to macroscopical studies
which comprised of organol eptic characteristicsof the
drugviz., size, colour, odour, taste, shape.

Microscopical studies

Qudiitative microscopic eva uation was carried out
by taking transverse sectionsof fruit, stem and root of
piper, tinosporaand aconitum. Free hand section of
softened fruit, stem and root were boiled with chlora
hydrateto removeal the coloring matter and then care-
fully stained with phloroglucinol and hydrochloricacid.
The sectionsweretransferred to mounted (glycerin) on
adlide and a cover dlip was placed over it. Powder
characterigticsof fruit, stemand root powder werea so
studied using reported method?.

Physicochemical parameters

Variousphysicochemica parameterssuch astota
ash, water soluble ash, acid insoluble ash, sulphated
ash, water extractable matter, alcohol extractable mat-
ter, foreign matter, moisture content, were calcu-
lated2024,

Preiminary phytochemical screening

The agueousand a coholic extractswere subjected
toquditativechemica examinationfor theidentification
of variousplant congtituents. Following testswere per-
formed.

Testsfor carbohydratesand glycosides

200 mg of agueousextract wasdissolvedin 5ml of
digtilled water and thissolutionwassubjectedtoMalisch
test for the detection of carbohydrates. Small portion
of theextract was hydrolyzed with dilute hydrochloric
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acidfor few hoursin water bath and was subjected to
Liberman-Burchard’s test, Legal’s and Borntager’s test
to detect the presence of different glycosides. Another
small portion of extract wastreated with Fehling’s re-
agent, Barfoed reagent to detect the presence of vari-
ous sugars. For the detection of saponin glycosides,
Foam test and Hemol ytic testswere carried out!202,

Testsfor protein and freeamino acids

A small quantity of a coholic extract wasdissolved
infew ml of water and was subjected to Millon’s test,
Biuret test and Ninhydrinetest2024,

Testsfor phenoliccompoundsand tannins

Small quantitiesof alcoholic extractsweretreated
with 5% FeCl, solution, 1% of gelatin containing 10%
NaCl, 10 % lead acetate and agueous bromine solu-

tion for the detection of phenolic compounds and
tanning®24,
Testsfor alkaloids

The small portion of dried alcoholic extract was
stirred with afew dropsof diluteHydrochloricacidand
wasfiltered. Thefiltraewastested with variousaka oi-

dal reagentssuch asMayer’s reagent, Dragendroffs re-
agent, Hager’s reagent, Wagner’s reagent!202,

RESULTS

M acr oscopical studies

Themacroscopic character wasuseful inquick iden-
tification of plant material and also servesasanimpor-
tant standardization parameter (TABLE 1).

TABLE 1: Macroscopical study

Sr. No Biological Name Plant part

Image Organoleptic char acter

1 Piper longum Linn. Fruit

Family- Piperaceae

Shape- Cylindrical
Colour- Greenish black to
black

Odour- Aromatic

Taste- Pungent

Size- 2.5-3.0 cm length

2. Tinospora cordifolia Miers.

Family- Menispermaceae

Shape- Cylindrical
Colour- Brownish
Odour- Astringent
Taste- Bitter

Size- 1-4 cm length
0.25-0.5 cmin diameter

3. Aconitum heterophyllum Linn.

Family- Ranunculaceae

Shape-Longitudinal and
tapering at one end
Colour- Creamish brown
Odour - Indistinct
Taste- Bitter

Size- 5-6 cm length

1-2 cmin diameter

Microscopic study
Piper longum

Transverse Section (T.S.) of fruit shows6to0 12
fruitlet, arrangedincircleonacentra axis, each hav-

ingan outer epidermd layer of irregular cellsfilled with
deep brown content and covered externally with a
thick cuticle; mesocarp consstsof larger cells, usualy
collgpsed, irregular in shgpe and thin-walled; endocarp
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and seed coat fused to form adeep zone, outer layer
of this zone composed of thin-walled cells and
colourless, inner layer composed of tangentialy elon-
gated cells, having reddish-brown content; most of
endocarp filled with starch (figure 1(i)).

Powder Microscopy of Piper nigrum fruit
shows.Fragmentsof parenchyma, Oil globules, round

GROUND
TISSUE
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tooval starch grains, Fibres, oval to e ongated stone
cdls(figureL(ii)).

Tinogporacordifolia

Transverse section of stem shows outer-most layer
of cork, differentiating into outer zoneof thick-walled
brownish and compressed cells, inner zone of thin

Figurel(i) : Plant anatomy of Piper longum

Oil globule
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Sarch grain Fibre

Figure1(ii) : Powder microscopy of Piper longum
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Figure2(ii) : Powder microscopy of Tinospora cordifolia
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walled colourless, tangentially arranged 3-4 rows of
cells, cork broken at some places due to opening of
lenticels, followed by 5 or more rows of secondary
cortex of which the cellsof outer rowssmaller thanthe
inner one, vascular zone composed of 10-12 or more
wedge-shaped strips of xylem, externally surrounded
by semi-circular stripsof phloem, dternating, with wide
medullary rays(figure 2(i)).

Powder Microscopy of Tinospora cordifoliastem
showsFibre, Sarch grain, Vessd (figure 2(ii)).

Sarch grain

Fibre

Aconitum heterophyllum

Transverse section of root shows, singlelayered
epidermiscons sting of light brown tabular cdllsruptur-
ing onformation of cork,cortex muchwider consisting
of tangentially elongated or rounded, thin walled par-
enchymatouscdlswithintracellular spaceswith starch
grans(figure3(i)).

Powder Microscopy of Aconitum heterophyllum
root showsVessdl, Starch grain, Fibre (figure 3(ii)).

eterobhyllum

Vessel

Figure3(ii) : Powder microscopy of Aconitum heterophyllum

Physicochemical parameter

Theash va ue, extractive value, moisture content,
foreign matter of al drugswereshownin (TABLE 2).

Phytochemical screening

Thephytochemica test for agueousand methanolic
extractswereshownin (TABLE 3).

TABLE 2(i) : Foreign matter, losson drying

FOREIGN MATTER

LOSSON DRYING

SNO CONSTITUENTS o =
INFERENCE (API') OBSERVED INFERENCE (API') OBSERVED
1 Piper longum NMT 2% 08% @ 2.62%
2. Tinospora cordifolia NMT 2% 08% 0 - 5.2%
3. Aconitum heterophyllum NMT 2% 01% - 4.0%

API — Ayurvedic Pharmacopoeia of India, NMT — Not More Than
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TABLE 2(ii) : Ashvalue

TOTAL ASH ACID INSOLUBLE ASH WATER SULPHATED
SNO CONSTITUENTS INFERENCE INFERENCE SOLUBLE
. ASH
(API) OBSERVED (API) OBSERVED ASH
1.  Piper longum NMT 7% 4.5% NMT 0.5% 0.3% 4.0% 2.33%
2. Tinospora cordifolia NMT 16% 7.2% NMT 3% 1.5% 3.8% 5.23%
3. Aconitumheterophyllum  NMT 5.5% 3.1% NMT 2% 1.2% 1.8% 2.18%
API — Ayurvedic Pharmacopoeia of India, NMT — Not More Than
TABLE 2(iii) : Extractivevalue
Water soluble  Alcohol soluble Chlor ofom Pet. Benzene Ethyl  Acetic
S.No Consistuents STD STD ether acetate acid
APy OBS (apyy OBS soluble o e SOUDIE  oyihie soluble

1. Piper longum NLT 7% 10% NLT5% 7.12% 0.5% 1.7% 123% 08% 0.63%
2. Tinospora cordifolia NLT11% 15.7% NLT 3% 6.19% 0.89% 173% 312% 021% 0.5%

3. AconitumHeterophyllum NLT24% 25.1% NLT8% 10.2% 1.2% 5.19% 3.5% 21% 0.89%
API — Ayurvedic Phar macopoeia of India, NLT — Not L ess Than

Qualitative TL C analysisof Qualitative TL C analysisof Qualitative TL C analysisof
Piper longum Tinospora cordifolia Aconitum heterophyllum
l
l
A
|
i S
]
s 9
: L
Sample d - Sample Sample Sample

Sample- Sample- Sample-
Methanolic extract Methanolic extract Methanolic extract
Observed Rf of sample- 0.34,0.47,0.5 Observed Rf of sample- Observed Rf of sample-
Sandar d- Piperine 01,0509 0.1,0.780.86
Observaed Rf of standar d- 0.49 Solvent system- Solvent system-
Solvent system- Benzene: pet. ether Chloroform : Methanol
Toluene : Ethyl acetate (3:1) (9:1)
(8:2) Visualizing agent- Visualizing agent-
Visualizing agent- |odine vapour | odine vapour | odine vapour

Figure4: Thinlayer chromatography
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TABLE 3: Phytochemical deter mination

SNO CONSTITUENT CRB ALK PRT GLY TAN FLV SIR VO
1 Piper longum AqBxt * * i i i i i *
' perfong AlcExt  + + - - - + -
. - Aq Ext + + - + + + + -
2. Tinospora cordifolia Alc Ext + + i + + + + i
. Aq Ext - + - + - + - -
3. Aconitum heterophyllum Alc Ext i + i + i + i i

CRB - Carhohydrate, ALK - Alkaloid, PRT- Protein, GLY- Glycoside, TAN- Tannin, FLV- Flavonoid, STR- Seroid, VO- Volatile Qil,

Ag- Aqueous, Alc- Alcohalic., (-)= Absent, (+) = Present.
Thin layer chromatography

TLC of methanolic extract of al drugswereshown
in(figure4).

CONCLUSION

In present investigation various standardi zation pa-
rameters such asmacroscopica, microscopica, physi-
cochemica parametersand phytochemica screening of
Piper longum, Tinospora cordifolia and Aconitum
heterophyllumwas carried out. In thisscenario, ana-
tomical studies have become mandatory for proper
identification. Thus, our study isanimportant landmark
incorrectidentification of PLANTS.

REFERENCES

[1] Biographical Information about German Pharma-
cist Carl FriedrichWilhelmMeifner (1792-1853) is
available in the German Wikipedia, http://
de.wikipedia.org/wiki/Carl_Friedrich_Wilhelm_
Mei% C3%9Fner

[2] TUPAC; Compendium of Chemical Terminology,
2nd Edition, The ‘Gold Book’. Compiled by
A.D.McNaught, A.Wilkinson; Blackwell Scientific
Publications, Oxford, (1997).

[3] R.H.F.Manske; The Alkaloids. Chemistry and
Physiology. New York: Academic Press, 8, 673
(1965).

[4] Robert Alan Lewis; Lewis’ Dictionary of Toxicol-
ogy. CRC Press, 51 (1998).

[5] S.Garola V.Gupta, PBansa, M.Maithani, C.Murdi
Krishna; International Journal of Ayurvedic Medi-
cine, 2(1), 1-19 (2010).

[6] K.Mohib, SMustafa; Natural Product Radiance.
6(2), 111-113, January, (2007).

Natural Products

[7] J.Bruneton; Pharmacognosy Phytochemistry Me-
dicinal Plants. 2 Edition, USA, Lavosier Publishing
Inc, 86 (1993).

[8] B.S.Park, D.J.Son, Y.H.Park, TW.Kim, SEE.Lee;
Phytomedicine. 14(12), 853-855, December,
(2007).

[9] S.H.Kim, Y.C.Lee; J.Pharm.Pharmacol., 61(3),
353-359, January, (2009).

[10] W.Jintanaporn, C.Pennapa, M .Supaporn, PAroonsri,
T.Orathai; Food and Chemical Toxicology. 46(9),
3106-3110, September, (2008).

[11] PNeelima, K.Shashi; European Journal of Pharma-
cology. 576, 160-170, December, (2007).

[12] PPawinee, P.Chmpol; Cell Biology International.
21(7), 405-409, July, (1997).

[13] S.S.Singh, S.C.Pandey, S.Srivastava, V.S.Gupta,
B.Patro, A.C.Ghosh; Indian Journal of Pharmacol-
ogy. 35, 83-91, September, (2003).

[14] D.Singh, Y.PS.Pundir; Wild Medicinal Plants of
Jaunsar-Bawar (Western Himalayas) Uttaranchal,
130, 1259-1271 (2004).

[15] K.l.Maryamma, PK.lsmail, C.B.Manmohan, Rajan;
Journal of Vetinary Animal Science. 2(2), 93
(1990).

[16] D.N.K.Sharma, R.L.Khosa, J.P.N.Chaurasia,
M.Sahai; Phytotherapy Research. 10(2), 181, De-
cember, (1998).

[17] D.N.K.Sarma, R.L.Khosa, J.P.N.Chaurasia,
M.Sahai; Phytotherapy Research. 9, 589 (1995).

[18] C.PKhare; Indian Medicinal Plants, New Delhi;
Springer Berlag Publisher, 14 (2004).

[19] W.M .Elizabeth; Major Herbs of Ayurvedha.
Ghaziabad, The Dabur Research Foundation and
Dabur Ayurveda Limited, 298-301 (1999).

[20] C.Kokate, A.Purohit, S.Gokhale; Practical Pharma-
cognosy. 10" Edition, New Delhi, India: Vallabh
Prakashan, 112-114 (1994).

[21] K.R.Khanderwal; Practical Pharmacognostic Tech-
niques and Experiments, 19" Edition, Pune: Nirali
Prakashan, 149-156 (2008).

-
A Tudéan Journal


http://

