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INTRODUCTION

» Indian medicinal plants are the essence of Ayurveda
and Ayurvedic treatments.

o Cassla species (Family- Caesalpiniaceae)
Medicinal properties :

* Cathartic and Antibiotic properties.
* Used for the treatment of Ulcers and Jaundice.
* Used as a Laxative and Purgative.

It is also a rich source of Polyphenols, Glycosides, Flavonoids,
Steroids and Anthracene derivatives.



Botanical Description

Commonly known as ‘Senna’

Native of Saudi Arabia & Naturalized in India.

Small Drought-resistant Shrub.
Leaves are usually have 5-8 Leaflets, Axillary,
Erect, Glabrous and Lanceolate in shape.
Flowers - Big size & Yellow colored.
Pods (1.4 to 0.8 in wide) —

Greenish brown Colour contain

5-7 obovate dark brown & smooth Seeds.




Different Parts of
Cassia angustifolia (Vahl.)

. Dry leaves

2. Pods (Green)

. Dry Pods
(Greenish Brown)

. Flowers (Yellow)

. Seeds
(Green and Smooth)




" Taxonomic Position

Division:

Sub Division:
Class:

Sub Class:

Series:

Botanical Name: Cassia angustifolia Order:

(Senna alexandrina Mill.) Family:
Common Name: Senna leaves Subfamily:
Category: Raw herbs Genus:
Ayurveda : SVARUAPATRI Species:

Systematic Classification
(Bentham and Hookers)

Spermatophyta
Angiosperms
Dicotyledonae
Polypetalae
Calyciflorae
Resales
Leguminosae
Caesalpineae
Cassia

angustifolia




Medicinal Uses of

Cassia angustifolia

Typhoid, Cholera.
» An Excellent Blood Purifier.

< Senna leaves - Traditionally used as :

» Herbal Laxative to support regularity

Skin problems
Jaundice
Bronchitis

Liver disease

YV V VYV VYV V

Splenomegaly



A 1m : Physico-chemical, Pharmacognostical evaluation and

Cytotoxicity study of Cassia angustifolia (Vahl) leaves.

Objectives:

1.) Physico-chemical Parameters:

i) Foreign Matter. iv) Extractive Values.

i1) Total moisture content. v) Heavy Metal Analysis.

i11) Ash Values. vi) pH

2.) Pharmacognostic Characterization.

3.) Phytochemical analysis.

 4.) Cytotoxicity assay.

|



MATERIALS & METHODS

> Plant Material Collection And Authentication.
1.) Physico-chemical Determination.

(Ayurvedic Pharmacopoeia of India (API), Indian Pharmacopoeia, 2007;
British Pharmacopoeia, 1980 & WHO, 2007)
i) Total moisture content (Loss on Drying).
i1) Ash Values: a) Total Ash
b) Acid Insoluble Ash
c) Water Soluble Ash
d) Sulphated Ash
1ii) Extractive Values: a) Alcohol Soluble. b) Water Soluble.
iv) Heavy Metal Analysis (S A I F Departmentof I I T , Bombay)
v) pH

2) Pharmacognostic Characterization.

(American Herbal Pharmacopoeia, AHP — Botanical Pharmacognosy)

\ i) Macroscopic ii) Microscopic y



3.) Phytochemical analysis.

(Trease & Evans,1996; Harborne,1998;
2009; Edeoga etal., 2005)

Condenser

Wagner H. et.al.;
a) Phytochemical Screening .
b) Thin layer Chromatography (TLC) >

c) Total Alkaloid and Flavonoid content Quantification.

4.) Cytotoxicity Assay.

(Meyer, et al. 1982)

Brine Shrimp Lethality Bioassay.
[Brine Shrimp Eggs (San Francisco Origin, Artemia Cysts) were purchased

from Artemia International LLC, USA.]




RESULTS

&

DISCUSSION



1.) Physico-chemical

Determination

Sr. Parameters Test Sample Reference Value
No. Values (w/w)

Foreign Matter 0.8 % <1.0%
2, (TLgst:}Lg;g;gure content 0.87 + 0.02 % <12%
Ash Values:
3. Total Ash 10.2 + 0.05 % <14 %
4. Acid Insoluble Ash 0.85 + 0.002 % < 2%
5. Water insoluble Ash 9.8+ 0.04 % 7. 410 %
6. Sulphated Ash 11.46 + 0.004 % 7.5—9.9%
Extractive Values:
=.  Alcohol Soluble 584 +0.72% > 5 %
8. Water Soluble 17.28 + 0.01 % > 25 %
9. pH (5 % Solution) 6.5+ 0.5 6~17.5 /



1.) Physico-chemical

Determination
v Vo Hewy Mewl Ay oom
1. Mercury (Hg) < 0.01 ppm
2, Chromium (Cr) < 0.01 ppm
3. Arsenic (As) < 0.01 ppm
4. Cadmium (Cd) < 0.01 ppm
5. Lead (Pb) < 0.01 ppm
Micronutrient
6. Zinc (Zn) 14.72 ppm

Heavy metal analysis was found to be less than 0.01 ppm i.e. in permissible limit.

Zinc, an essential micronutrient for human being, was also found in permissible

limit (14.72ppm) in the leaves.
—




2. a) Pharmacognostic
Evaluation

4| Leaves:

dhl = 5-8 Leaflets
=  Axillary

= Erect

=  (Glabrous
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= Lanceolate in shape

= 20 mm to 50 mm long

= 7 mmto 20 mm wide

Macroscopic Evaluation




2. b) Pharmacognostic
Evaluation

Microphotography
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Microscopic Evaluation




2. b) Pharmacognostic
Evaluation

Stomata & .
Epidermal cells Microphotography

(abaxial : LM 40X)

Powder of leaves of Stomatal index: Unicellular Trif:hor.ne of
C. angustifolia 14- 17.5 -20 C. angustifolia

Oraganoleptic Characters : Green, Fine Powder, Slight Characteristic Odour.

Microscopic Evaluation




3. a) Phytochemical Screeningin
Different SOlventS (Trease & Evans,1996; Harborne,1998)

Phtochemical P.E CH ACE E.A EtOH | Aqueous
Constiuents

Flavonoids +

Alkaloids ++ + ++ + ++ ++
Phenols + + + ++ +++ +++
Glycosides + + ++ ++ ++ ++
Saponin + + ++ +++ ++ +

Cardiac + of + o ++ +

Glycosides

Tanins + + ++ +++ +++ +++
Steroids + + ++ ++ -+ +

Terpenoids + + + ++ ++ +

Carbohydrates - - + + ot S+
Xanthoproteins + + +++ + +++ +++

** KeyNotes — P.E (Petroleum Ether); CH (Chloroform); ACE (Acetone); E.A (EthylAcetate ); EtOH (Ethanol)



3. b) Thin layer Chromatography (TLC)
Wagner H. et.al.; 2009

Sample - Hydro-alcohol Extracts
Sample Applicator - LinomatV (CAMAG)

Solvent System used for TLC

1. Saponin EtOAc : HCO2H : H20
8 : 1 : 1 v/v/v)
2, Tannins Toluene : EtOAc: HCO2H : Methanol
(3 : 3 : 0.8 : 0.2 vVv/v/Wv)
3. Alkaloids Diethylamine : FEther : Toluene
10 : 24 : 40 Vv/V/V)
4. Flavonoids EtOAc : HCO2H : GAA : water

(100: 1.0: 1.0: 28 v/v/V)

5. Anthraquinone EtOAc : n-propanol : HCO2H : water
(10 : 10 : 2.5 : 4.5 V/V/V)

**Note : EtOAc — Ethyl Acetic Acid; HCO 2H — Formic Acid;
GAA - Glaciel Acetic Acid



3. b) Thin layer Chromatography (TLC)

Chromatographs

Saponin | Tannins | Alkaloids

Vis-Range 254 nm 366 nm Vis Range |

Hydro-alcohol Extracts Leaves of C. angustifolia



3. b) Thin layer Chromatography (TLC)

Chromatographs

Flavonoids Anthraquinone

Vis-Range 2§
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Hydro-alcohol Extracts Leaves of C. angustifolia



3. Phytochemical analysis

C) Total Alkaloid and Flavonoid content Quantification.
(Edeoga etal., 2005)

____ Sample | _Alkaloid

Hydro — alcohol 119 mg/g 160 mg/g
Extracts
Alcohol Extracts 89 mg/g 126.6 mg/g

Aqueous Extarcts 42.7 mg/g 85 mg/g



4.) Cyto-toxicity Assay.
Brine Shrimp Lethality Bioassay.

No. No. Mortality

St plEs DN | AN (%)
Negative Aq Extract 30 0 100 %
Control HA Extract 29 1 ~97 %
Aq Extract 15 15 50 %
Control
HA Extract 12 18 40 %
Positive Aq Extract 0 30 ~1%
Control HA Extract 0 30 ~1%
Aq Ext (100ppm) 20 10 ~ 67 %
HA Ext (100ppm) 6 24 ~20 %

This assay

helped in
evaluation to
check toxicity
effect in
different

extracts.

*Note - No.— Number;
D.N — Dead Nauplii ;
A.N — Alive Nauplii;
Aq Ext- Aqueous Extract;
HA Ext —

Hydroalcohol Extracts



Conclusions

The results of the present study suggested :

» Foreign Matters and Ash contents evaluation — Quality and Purity of
herbal medicine.
» Sulphated Ash — Determine inorganic impurities in an organic substance.
» Total Moisture Content — Measure the amount of water and volatile
matters in a sample.

» The acid insoluble value — Refer ash which is insoluble in acids and
usually has silicates.

Extractive value study — Identification of adulterants in drugs.

pH — Evaluation of crude drug w.r.t neutral solvent.

Heavy Metal Analysis — Contamination Evaluation.

YV YV Y V

Macroscopic and Microscopic — Fungal or Microbial contaimination.




» Phytochemical analysis — Qualitative screening of different
Phyto-compound.

» Cytotoxicty Bioassay — Evaluation of toxicity effect in terms of

mortality % in different extracts.

Summery

» Plant material contain potent Phytoconstituents .

» The data obtained in the present study adds to the existing
knowledge of Cassia angustifolia (Vahl.) which may
help in formulation of its standard drug and can be used to

cure various diseases.
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Formulae :

Number of dead Artemia nauplii

% Mortality =

Initial number of live Artemia

nauplii

Chapter 6
The Brine Shrimp Assay:
Signs of Life, Sites of Value

If living beings are a clossificaton, the plant
best ohle o express is limpid essence; but if they
are o manifestation of life, the animal is beattar
equipped to make its enigma percepticle.
—Foucoult, The Order of Things.

February 8, 1997, Lab technician Mariana Lopez stood in Dr. Rachel
Mata's chemistry laboratory on the campus of Mexico's National Auton-
omous University (UNAM), holding a small glass flask up ro the window
and peering intently through her glasses at the clear liguid contained in-
side. Squinting against the Mexico City haze outside, Mariana was look-
ing for signs of life. Twenty four hours previously, she had released e
tiny, recently hatched brine shrimp into this flask and several others like ie,
each containing different dilutions of a plant exerace derived from LINAM
cthnobotanises” field collections. It was her task now to conduct a body
count in each vial, $potting, chasing down, and siphoning the barely visi-
Ble larvae into a piperte, she could make a fairly definite pronouncement
of how many of the original camaroncitos (little shrimp) were still darting
about and thus could be presumed alive, and how many had been ren-
dered lifeless by their medium. (What some ethnographers of scicnce
might identify here as science-as-craft, Mariana identified vo me as sci-
ence-as-a-splitting-headache.) Shrimp moreality is here, a5 in many nari-
ral products chemistry labs across che world, rranslated into a preliminary
indicator of plants” “bicactivity™: the more dead shrimp in twenty-four
hours, the more powerful the extrace, and thus the more promising as a
lead 1o 2 new drug or pesticide. This measure of porency has become
increasingly common since the early 19805, when the brine shrimp assay
was first proposed by a group of chemists in the United Stares as a useful
way to flag a plant's effects, broadly conceived, on life, broadly conceived
{Meyer, et al. 1982),
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Alkaloids, tennins, saponins, =eroid,

onids, phiobatannin and cardic glycoside
assessed and compared. The

flaw
distribtion in t2n medicinal plants belonging 1o diflerent families wers
medicinal plants investigassd were Cleome DUNODSperma, Emila Eup \piy

Physalis anguiad, Richardia Branshensis
caysnnensis

Sida acuis, Spigefia antheimia,

Scopania  dulcis,
and Trigax procumbens. All the plants were found to condain alkaloids,
tannins and flavoneids except for the absence of tannins in 5 scus and fievonoids in 5. cayennsis

respectively. The significance of the plants in traditional medicine and the imponance of the
distribution of thesa chemical constituents were discussed with respect 1o the role of these plants in
HNigeria.

ethnomedicing in

Keywords: Madicinl plants, atnnomadicng, phylochamical constiuents.

INTRODUCTION

Medicingl plants am of graat importanca 1o Ma heatin of
individuals and communilies. The medicing value of
Mese plants fes in soma chemical substances that
produce 8 definie physiological action on the human
Dody. The most iMporiant of Masa bicactive consttuents
of piants are akaloids, tanrins, Mzvonaids, and phancic
COmpounds (Hil, 1952). Mamy of (hass indiganous
medicingl plants are usad &s spices and food plants.
Thay ere @so somelimes edded fo foods meant for
pregnent and nuwsing mathers for medicingl purposes
{Dhwu, 1994, 2001).
Cisoma

ACharda mansiensi, sm.m.ua smeu antneimi,
Trided procumbens ars
mmymmmmalmm in Soun Castern
Migeria. Their various uses in fragionsl medcina are
mvawsd in Tabe 1. Ths swoy ivestgaEs the
fundamantal sciantific basas 107 tha Usa of Eoma Migaria
medicingl plents by cefining end quantiying the
percantage of crude phytochamical constituents prasent
inthasa plants.

“Cormsponding Authar Email: professaredoogaigyah

Tast for tannins: About 0.5 g of fhe dried powdered samplos was
baiked in 20 mi ofwator in 2 w2 tubo and than fhemed A fow drops
ol 0.1% ferric chioride was added and cbsered for browrish grasn
or a biue-biack colouration.

Tast for Deposition of her
mumduﬂuhtﬂrﬁw:hﬁdwﬁﬂ-:am:‘

Edeogastal. 67

Table 2. Cualitatve ansiysis of the phy iochemicals of e medicinal planis.

Planits Alialoids | Tamnin [ Saponin | Sterod

Phickatanning Terpancid | Flavonold Cardic

. nufidosparmme
E. cocdnea

E. hatarcpiyla
P. bransiensis

A. bransilansis

5 dubis

3 aouta

5 antholmia

3. cayonnensis
| . procumbans
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Frasanos of consstusnt
&= =Absanos ol consituent

mmumﬂmﬂ-gm.—u:
The fat e sample was d with 50 ml of ether for the auraction
of #o prendlic component for 15 min. & ml of e cxiract was
pipetied into a 50 ml flask, $on 10 ml of disdld water was addad.

et 1o mact for 30 min for coour dewclopment. This: was
measused af 505

Alkalold detrmination wsing Harbome (19731 method: & g of
the sample wae welghed imo 8 250 mi boalier and 200 mil of
aneic acidin e was added and coversd and alowsd to stand

for 4 b This was filsrod and o cxtract was concentraled on &

ammeonkam and then filered. The residus I the alkaloid,
which ws. and welghad.

l'-mh hﬂi-hn by Van-Buwden and Robinson (1981}

iof the sampls was It & 50 mi plasdc
I:nﬂhsonid bdmm‘- and shaken for 1 hina
shakar. This was flred inio a 50 ml voluretrc fask
Im]l-dupblnr-th.ﬂm S mil of the Stered was pigstied cut
o a kst tubo and mkedwith 2 ml of 0.1 WM FeCly in 0 N HCl and
o.00s M k . The was

at 130 nm within 10 min.

Saponin dewrmination: The method used was that of Cbadoni
and Ochulio (2001). The samples wers m?mndlndmgdnm
ware put inio a conkcal Sask and 100 of

and fh ek - acied with ancther 200 mi 2% séhancl. The
Dudll‘n‘lmmmndmdbwmmlubrhﬁlldn:t
907G, The con was transiemed inio a 250 mi sparatony
hmnlud:nnid:bhﬁnlmu-nd:hdudddhn
ﬂ:mlﬁrmmmﬁhm h:prw-.
discarded. The purification process was speaied

60 mi of n-butancl was added. The combined n-butanal sxtracks:
warnewashed twioe with 10 ml of 5% agueous sodum chiodde. The
remaining sohdion was heated in a walkebath. Afier evopontion
the sampies wem dried in e owen o o constant weight; o
saponin conie i was. cakulaicd as perooniage.

presanca af tarpennids (Table 7).
Cunlitstive estimation of e parcenisge cude
chamical constituants in thesa medicingl plants studied is
summerizad in TeDke 3. 5. acuta contzinad the Rignest
parcantage crude yiskl of alkaiids (1.04%), whie C.
containad the Iowest yek of alkalod
10.325) but tha Righe=1 yield of lEnnin (15.25%). Phanals
wara obtainad in tha pEnts but e yiakds Tacordad wam
minimal (0.20-0.04%).

DISCUSSION

The phylochemical sceaning and quantitative estimation
of the perceniage crude yields of chemical constiluents
aof the plants sludied showed thal the leaves and stems
wara rich in alkaloids, llavonoids, lamins and saponins.
They wem known io show medicinal actvity s well as
anibiting physiclogical acivity (Solowars, 1983).

The absance of saponin in S. ouicis in tha prasant
stuCY is in conlrasiwith the opinion of Gill {1992y who

—




