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Abstract

An aempr was made to explore the ethnobotanical, economical and biological importance of Cicea acid
o Phyllanihes aeidny, The plant is wed for 28 tyes of remedies Iike catharric, emevic, coughs, hyperiension
asthme, skin diveases ete and as a food in the raw form. In Indio. it is found in different states including
Maharasiea, Assam, Manipur, Taminadu and South ndian stares as home garden ornaments. The paper
reviews the doia related fo scienfific works carried out with the plant and listed the bioactive compaund)
isolated from the plant 0l date. Bused on the review made, presemt paper highlighs the need of futur,
research with Cicca acida or Phyllaathus acidus so that more active principle for treating new allmeins col

be isodated and made available from the plasr,
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Introduction

Terrestrial plants especially higher plants have a
long history of use in the treatment of human
diseases. Several well-known species, including
Papaver somniferum  Glyvcyrrhiza glabra
myrrh{Commiphora species),were referred to by
the first known written record on clay tablets from
Mesopotamia in 2600 BC and these plants are
still in use today for the treatment of various
diseases as ingredients of official drugs or herbal
preparations used in system of traditional medicine
(Newman et al., 2000). This study highlights the
use of terrestrial medicinal plant in the traditional
medical practices of the people especially those
used in treatment of cathartic, emelic, coughs,
hypertension, asthma and skin diseascs etc.

The Ouacheite gooseberry. Phnlianthus acidus
Skeels (svns.Pdistichus Muell. Arg.. Cicea
acida Merr.; Ceisticha L.), alsc called Malay
gooscberry, Tahitian gooseberry, Country
gooseberry, Star gooseberry. West India
goosebermy. simply gooseberry tree, is one of the
trees with edible small vellow berries fruits inthe
FPivllanthaceae family. Despite its name, the
plant does not resemble the gooseberry except
for the acudity of its fruits. This is a curious and

ornamental shrub or tree, 61/2 to 30 f (2-9 m'
high, with spreading, dense, bushy crown ol
thickish, rough, main branches, in general aspec
resembling the Bilimbi. At the branch tips arn
clusters of deciduous, greenish or pinkist
branchlets 6 to 12 in (15-30 cm)long, bearing
alternate, short-petioled, ovate or ovate-lanceolate
pointed leaves 3/4 1o 3 in (2-7.5 cm) long, thin
green and smooth on the upper surface, blue-greer
with a bloom on the underside; altogether giving
the impression of pinnate leaves with numerou:
leaflets. There are 2 tiny, pointed stipules at the
base of each leaf. Small, male, female and som¢
hermaphrodite, d-parted,rosy flowers, are borne
together in hittle clusters arranged in panicles 2 1«
5 in (5-12.5 cm) long. hanging directly from
leafless lengths of the main branches and the uppe
trunk, and the fruits develop so densely that they
form spectacular masses. The fruit is oblate witl
Gto & ribs, 38 to | in(1-2.5 cm) wide, pale-vellow
to nearly white when fully ripe, waxy, fleshy, crisp
Juicy and highly acidic. Tightly embedded in the
center is a hard, ribbed stone containing 4 1o €
seeds(Morton et al., 1987).
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The Botanical Classification of the Plant

Kingdom. . Plantae
Division, ..., Mgnoliophvia
Class.........Mpnoliopsida
Order.........Mglgiphiales
Family.......Phyllenthaceae

Subtribe. ..., Fluezgeinae
Genus...__.... My Nanthus
Species....... Phyllanihus acidus.

Other scientific names anz

Cieca disricha Linn.

Cicoa acicla Linn

Averrhon acidalinn.

Cicca acidissima Blanen
Phvllanthus distichus Muell-Arg.
Phvllanthaes acidissins Muell.-drg.
Phyllanthus acidus Skezls

This species is believed to have originated in
Madagascar and to have been carried to the East
Indies, Quisumbing (Muorton et al., 1987 says that
it was introduce, into the Philippines in prehistoric
times and is cultivated throughout those islands
but not extensively. It is more common |y grown in
Indonesia, South Vietnam and Laos, and frequently
in northern Malaya, and in India in home gardens.
The tree is a familiar one in villages and on farms
in Ciuam, where the fruit is favored by children,
and oceurs i Hawan and some other Pacific
lelands. It was introduced irto Jamaiea from Timor
in 1793 and has been casually spread throughout
the Caribbean islands and to the Bahamas and
Bermuda. It has long been naturalized in southern
Mexico and the lowlands of Central America and
is cecasionally grown in Colombia, Venezuela,
Surinam, Peru and Brazil. Formerly an escape
from cultivation in South Florida, there are now
only scottered specimens remaining here as
curiosities. The tree prefers hot, humid tropical

lenw land uip o 1000m altitude (Maorton et al., |987),

Ethnomedicinal Utility of Cieca acida
(Phyllantleees ocidus)

Exhaustive literature survey showed that the plam
i5 a good remedy for different tvpes of ailments
like emetic and purgative (Lemmens et al.. [ 999),

hypertension and respiratory [ Sausa ct al., 2007),
hepatoprotective (Lee et al., 2006), psoriasis
{Burkill et al., 2002),anu-diabetics. (Banik et al
20103, antinociceptive {Catapan et al., 2000},
poisoning (Caiug et al., 2003). coughs (Caius et
al., 2003}, asthma and bronchitis (Caius et al.,
2003). poulticing and soles (Caius et al.. 2003),
cathartic (Caius et al.. 2003), rehabilitation
{ Vongvanich et £l., 2000), addiction (Mahidol et
al., 2002), liver tonic (Prasad T, 1986), laxative
(Prasad [, 1986), urticaria {Prasad D. 1986).
eruptions & bronchial catarrh (Prasad 3, 1986).
sciatica (Morton et al., 1987), lumbago or
theumatism (Morton et al, 1987), sudorific &
gonorrhea, skin disorders (Morton et al., 1987).

Biological Utility of Cicea acida (Phyflanthoas
acideus)

The plant is considered as an ermamental plant.
In Malaya, the rize or unripe fruits of Cicca acida
is cooked and served as a relish or made into a
thick syrup or sweet preserve. [t is also combined
with other fruits in making chutney and jam
because, it helps these products to “set”. Often,
the fruits are candied. or pickled in sali. In the
Philippines, they are used to make vinegar. In
Indonesia, the'tzrt flegh is added to many dishes
as 2 flavoring agent. The juice is used in cold
drinks in the Philippines (Morton et al.,
1987, Young leeves are cooked as a vegetable in
Indonesia, Thailand and India {Prasad [, 1986).
The reot bark is used in India as tanning agent.
(Rizk. 1987). The tree is used as fuel wood. The
wood is fairly hard, strong, tough and durable if
seasoned. The seasoned wood is used for making
utensils and other small ohjects. {(Mackeen el
al . 1997), (Rizk 1987). The energy value of the
edible partion of Cleea acida (per 100gm) (Table
-13(Morton etal., 1987,
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Fig: 1 A) Cicea aeido froits
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Fig: 1B )Civen gofda twig with leaves &fuits.

Moisture 919
Pratein 0.155g |
Fa 052 ¢
Fiber 08u
Ash 0.51 ¢
Calcmm Sdmy
Phosahons 179 mg
Iren 325 mg
Carotene 0.019mg
Thiamine 0.025mg
Rihoflavin 0.013mg
Niacin 0.202mg
Ascorbic Acd 4.6mg
Table-1.Food Value Per 100 g of Edible

Portion.

The Scientific Work rarried with Cieca aeiedu
{Flyllenthns acidus)

1.

Lad

Methanolic extracts of 79 Malay:ian plants
we'e assessed for entinematod:l actjvity
egainst Swesaphelznchus xfophfus. Cicca
et showed strong antinematochl activity.
(M shammad et al., 1997,

Removal of Brill Red 5B from an aquecus
solutionusing Cieca acida biomas. (Karthik
et al., 2009,

Effectof Awuxin and Cytokinin on Phyllanthusol
A Production by Callus Culteres of
Phyllanthus acalis Skeels, (Dumagporn et
al_, 2009}

L=

Rat fed with the extracts from P asidos
showed a hepatoaretective effect against
acute | ver damage induced by cerbon
etrachloride. (Lee etal., 2006)

Methanolic extracts of Pocidus possess
strong artidacterial activity in vitro.
{Melencezetal., 2006)

An extrazt fron the medicinal lznt
Phvllanthus acidus and its isolated compounds
induce airway chloride secretion: A potzntial
treatment For cystic forosis (Sousa et al.,
20077

. Se cetive Antimicrobial propertizs of

Phvllantins acidurs lzaf extract against
Cemaiicla albicans, Escherfenia col' and
Staphylececeus aurews using Stokes Disc
diffusion, Well diffusion, Streak plate and a
dilution method (Jagessar et al.. 2008).
Antibacter gl oropertics of tropical plants from
Puerto Rico:ln the stady, Phyflonifmy ocids
or Cicca ecida was one of the plants that
thowed the highest antibasterial activity
ageinst E-xofi and Stapfylococens areus
(Malendezetal. 2006).

Compounds solated from Cicca wcidn
(FPhyllaniins acidus)

(1) Fhyllanthusols A and B, Aglyaon. Saccharide
has been isolaked from the MeOH extract af the
roots of Cieca aeida,
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Fhyllanthusel A and B has been isolated from
Cicea acida (Phyllanthns ecidus), has been
proposed as possible antitumor agent (Mahidol et
al., 2002). Phyllanthusol A and B has attracted
considerable attention as it exhibits cytotoxicity
against BC and KB cell lines in vitro,

R

Fig. 3:-The norbisabolane aglycon

The norbisabolane skeleton is rare in nature
I
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Fig. 4: - The Saccharide Strueture
The norbisabolane aglycon and the Saccharide
showed no cytotosicity

Future Research Needs with Cieca acida
(Phyilentliny acidis)

Some research work like antinociceptive,
hypertensionand respiratory ailments, antibacterial,
hepatoprotective, antinematodal, cvetic fibrosis,
antimicrobial activity of leaves and anticancer
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Antimicrobial and Phytochemical Analysis f
Croton caudatus Geiseler

5. B.Paul and 5.5araju D

Abstract

Croton caudalus Geiseler belonging to the family of euphorbiaceae 1s a stragh
shrub or woody chimber. Most of the plant parts are used ia traditional system of mediine
Henee, a study was conducted to determine the phytochemical, and antimicrobial actinis
of the methanolic extract of Croton caudatus Geiseler root bark against boh bacteri:
fungi using the disc diffusion method. The extract exhibited pronounced antibackn
activities against Escherichia coli, Stapphylococeus aureus and Kiebsiella pneumonis b
no significant effect on Pseudomonas aeruginosa, as compared to the standard discs

The minimum inhibitory concentration (MIC) values of the extract against g
bacteria ranged from 62.5 to 250pg/ml. The antifungal activities wers found against Candi
albicans, Tricophytor. mentagrophytes, Trichosporan beigelli but has no effedm
Microsporum gypsum. The phytochemical screening revealed the presence of sapoms
sterois, flavonoids, resins, triterpenoids, and carbohydrates in varying concentratie
This research work supports the local use of roots bark of the croton caudaius Geiselrf
prophylatic and therapeutic purpose against bacterial and fungal infection,

Key words: Croton caudatus Geiseler, Phytochemical analysis, Antimicrobial a
Saponins,

Introduction

Herbal and Natural products of folk medicine have been used for centuries in m
parts of the world. Medicinal p.ants, since time immemorial, have been used in virtualy
all cultures as a source of medicine (Ang-Lee et al. 2001; Goldman, 2001).In Indi
Chinz, herbal medicines are still used, and developed countries have rediscovered nag
of these traditional medicines as cheap source of complex bioactive compounds (Phillsa
1994) The frequency of life-threatening infections caused by pathogenic microorganss
and the rapid development of multi-resistant bacterial and fungal strains of clincl
important pathogens fetches the interest of scientist to develop newer broad specnn
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ntimicrobial agents (Weisser et.al, 1966).The less availability and high cost of new
Tgemraﬁ-:uﬁ antibiotics necessitaies looking for the substances from aliernative medicines
with claimed antimicrobial activity. To overcome these problems many works have been
done which aim at knowing the different antimicrobial constituents of medicinzl plants
and using them for the treatment of microbial infections s possible alternatives to synthetic

A M ladenm e e ad ol ENLOY
UTigs (ARIGPEIU BL.AalL, o),

Ennﬁid&ring the above mentioned facts, an attempt has been made for determine the
antimicrobial activities of methanol extracts of root bark of Croion coudatus Geiseler.

Croton caudatus Geiseler belonging to the family of euphorbiaceae is a straggling shrub
or woody climbe., Most of the plant parts are used in traditional system of medicin. It forms
! an important Dai medicine in China. According to Kirtikar and Basu (1935), Chopra et
1l,11956) and Caius (2003) the leaves are applied as a poultice to sprairs. The plant has
curative medicinal qualities for eaneer, diabetes, malariz and indigestion ete. In China, the
stem and leaves which have heen used for the treatment of malaria ardent fever, convulsions,
rheumatic and numbness (Jaingsu,1975). Hence, the study has been made to investigate
the phytochemical and antimicrobial screening of the Croton caudatus Geiseler root bark.

Materiais and Methods
Collection of Plant Material

Plant materials were collected from Pochou village of Jiribam, Manipur. The plant
was taxonomically identified and authenticated by the Botanical Survey of India, Howrah
and the voucher specimen (CHN/I-1/(301) /2009/Tech.11'343) was retain in our laboratory
for future references,

The dried root barks were grind into a coarse powder. The powder was extracted with
Methanol by using soxhlet apparatus and filtered through Whatman filter paper no 1 and
dried to obtain the crude extracts which was used for further study.

Phytochemical Screening

The crude extracts of root bark thus chtained were subjected to preliminary
phytochemical screening following the methodologies of Harbone (1998), Sofowora (1993)
and Nghege (2008).

Collection of Microbes

Antibacterial activity anc minimum inhibitory concentration (MIC) were determined
against Stapphylococrus aureus, Escherichia coli, Pseudomonas seruginosa and Klebsiella
pneumonia. All the organisms were collected from Microbiiogy Laboratory of Silchar Medical
College and Hospital. Antifungal screening was carried out ageinst four fungi (Candida
albicans, Tricophyton mentagrophytes, Trichosporan beigelli and Microsporum
Gypsum).These organisms were collected from Microbiology Laboratory of Defence
Research Laboratory, Tezpur.

Antimicrobial (Antibacterial and Antifuhgal) Screening

Antimicrobial(Antibacterial and Antifungal) screening is generally performed by disc
diffusion method (Khan et al, 2007, Dash et al., 2005) which is a qualitative to semi
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quantitative test. Briefly 20ml quantities of nutrient agar were plated in petri dish
0.1 ml of a 102 dilution of each bacterial culture. Filter peper discs (5 mm in di
impregnated with various concentrations of plant sxtracts were placed on test orga
seeded plates. Methanol was used to dissolve the extract and was completely eva
hefore application on test organism seeded plates Blank disc impregnated with
methanol followed by drying off was used as negative control. The activity was dete
after 18 h of incubation at 37°C.The dizmeters of zone of inhibition procuced by

extract were then compared with the standard antibiotic. Each sample was used in tri
for the determination of antibacterial activity.

Determination of Minimum Inhibitory Concentration [MIC)

Minimum irhibitory concentration is the lowest concentration of an antimicrobial
will inh'bit the visible growth of a microorganism after overnight incubation. In thep
study, MIC was determined using “Serial tube dilution technique” (Washington &
1995).In this technique the tubes of broth medium, containing graded doses of extrag
inoculated with the test organisms at 37'C for 18hrs. After suitable incubation, ¢
will ocear in those tubes where the concentration of extract 15 below the inhibitory
and the culture will become turbid (cloudy). Therefore, growth will not oceur above
inhibitory level and the tube will remain clear.

Results and Discussion
Phytochemical of the Plant Extracts

Phytochemical analysie of methanolic extract reveals that quﬂnins, Stern
Flavonads, Triterpenoids, Resins and Carbohydrates are present. Tablel. shows
phytochemical screening results of methanclic extracts of the plant Creton caudatus Gei
used in this study.

TablelLQualitative analysis of me:hanol extract of root bark of Croton caundatus Geisels,

Serial no Chemical constituents Methanol sxtract
| Alkaloids Ve
2 Tanins -ve
3 Saponing g
4 Sterids +ve
5 Terpenoids -ve
(] Flavonoids e
7 Phlobatining v
b Cardic glveosides Ve
9 Triterpencids +ye
10 Anthraguinones g
11 Aming acids Vg
12 Acids -¥e
13 Resins by
14 Sterols -V
15 Carbohydrates T¥E
16 Et.-;l,!;_-;i!!g LT -y
] Phenals Ve

+ve indicates presence of chemical constituents and —ve indicates absence of L:I?émical constituen
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Lﬂmlcruhhl (Antibacterial and Antifungal) Activity

The results representing antibacterial activity of methanol extract of root bark of
caudatus Geiseler is shown ia Table 2. The highest activity of plant extract was
smm diameter of zone of inhibition found against Klebsiella pneumonia at 10% of 10%

” e LI]M‘IJ‘A ke 10 mise dinmiatow of tha sone of inhihitinn of the sames enesing ot F"u:.
ol Uy aw mm Glamelor o Ine Z0ne O INnIDINon o 1N same spiiits at

ntration of 5% of 10* pg/disc. On the left hand, the lowest activity of plant extract
s 6.0mm diameter of zone inhibition observed against E. coli at 0.5% of 10%pg/disc. In
rison with the standard antibiotics such as Tatrar;fclima (30 ugfﬂiac}. Streptm}':in

i pgmmnr.\;nmrﬂmpnemn,u “U Hﬂrﬂlﬂhjﬂl’l‘] J.wmuumuhun_w ppumw,um [HHI-IIHIWI.I-L
ct of Croton Caudatus Geiseler root showed significant antibacterial activity at 10°
igc at diferent concentrations.

Table 2. Antibacterial activity of methanol extract of Crofon coudatus Geiseler
root bark using the dise diffusion method.

E‘(’H Lme of inhibition of extract in mm Lowe of inhibition of standard in mm

= 1 o 1% % 10% T 5 C NX
| gidise) | (10°wgidise) | (10°gitise) | (10°ngidise) | (1opgrdise) | opgidise) | (1ongidise) | (10pgidise)

Mz5.E H‘HH E MiS.E MzAE MzsE MesE MzSE M=SF

ol 64057 | 633:033* | 11334033 | 1368033 | 70 | 14e088* | 1566212)| 620
] 552033 T+0 57 R6ha031 & fi0 33 213326 | 1466208 1017 T 6] 3
642033 | 6.662066° | 190257 | 1950152 | 15625 | 6334033 | 620 | 1533030

| 73310 15331 4 1310 i)

~T-Tetracycline,5- Streptomyein, C-Chloramphenicol NX-Norflofoxacin,

Sa-Staphylococcus aureus Kp-Klebsiello pneumonia,Pa-Pseudomonas aeruginosa.
: The control disc used for solvent excised no zone of inhihition. Data are represented
the form of mean of three testeS.E of the standard group.n=3,*P<0,001az the plant
acts at different concentrations compared with the standard antibiotie dises by using
dent's 1-lest.

The ant.fungal activities of methanol extract of root bark of Crotor. caudatus Geiseler
te determined at the concentration of 0.5%, 1%, 5% and 10% of 10%g/disc against four
genic fungi (Table 3). The highest activicy was 25mm diameter of zone of inhibition
rved against Tricophyton beigelli of 10% of 10%ug/dise followed by 20mm diameter of
» of inhibition observed against at the same species at the concentration of 5%(10%g/
N

On the other hand, the lowest activity was 6mm diameter of zone of inhibition found
inst Candida albicans at the concentration of 0.5% 0f 10%.g/disc but has no effect on
porum gypsum. Overall, the methanol extract of root bark of Croion caudatus Geisel

ad misveFimn b aekieiber ﬂnnlnuf =11 +h LT 1n Fan awamnt A amensmeme s
Wil SIRIMICANL GULIVILY Sgalist cn L0 500 PRnUponic IUngL iloop anlresforim
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| [ QU [P
relseler

Zone of inhiblition of extract In mm Zone of Inhibdddn of stasda

Nameof | pgo 1% 5% 10% NF AM 5
mleri=

Table 3. Antifungal activity of methanol extract of root bark of Cm!m‘

(10 agfdise) | (10 ngidise) | (10%up/dine)| (10°upidise) | (107 ugrdine) | (107 ugidisei | (100l

PRI | \LSE | MSE MaSE | MiSE | MuSE | MsSE | MukE
Ca 640* 65425 10.33+0.35 | 15.66=0.37 1] 60 85 16661
Tm i 40 35 i+ 93¢ hé_ﬁ*ﬂ.!!' 174035 3342 T bk} 5" 134,
Th T4 R nivel) b4 Nl 54 2841 8 2122 0 1154 15 T4l
My it e Y AT 54415 16341 441

Key:-NF-Nitrofurantoin AM-Amikacin, Sc-Sparfloxacin, Fu-Fluconazole, Ca-Candida
Tricophyton mentagrophytes, Th-Trichosporan beigelli, Mg-Microsporum gyps
eontrol dise used for solvent had no zone of inhibition, 8o thers data was omitted fr
data.Data are represented in the form of mean of three tests+S.E of the standa
*P<D.001 as the plant extracts at different concentrations compared with the sta

disez by using student !-test.
Minimum Inhibitory Concentration [MIC) of Croton Caudatus Geise

The mimmum inhibitory concentration (MIC) values of the extract a
bacieria were shown in Table 4 The MIC value for methanal extract of root b
caudatus Geiseler ranged from 31.25-500mg/ml. The lowest MIC value (31.2
recorded against Klebsiella preumonia,

Table 4. MIC determination of root bark of Croton caudatus Ceisler
pathogenic bacteria.

Marked | Nutrient broth | Diluted solution | Inoculums added | Bacterial growth

No. of the | medium added {pg/ml) ipl)

test tubes {ml) Ecoli | Sa | Kp

| T vzam ML 10 - - -

2 1 230 10 - - -

3 | 125 1} - - -

4 1 62.5 10 F + -

5 1 1125 10 + + ]

[ 1 1512 10 + + +

7 = 736 oA ol R

] 1 378 13 + + +

9 I 1.88 10 + ¥ [

Tw_ I 500 ] . . -

I'hIr | 0 1 + + +
TM | ] 13
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fonclusion

It was concluded that the both the methanolic extract of root bark of Crofon coudatis
Gmseler demonstrates a strong activity against bacteria and fungi. This investigation can
i uged in the folk medicine and source of antibacterial substances for possible treatment
imany diseases including bacterial and fungal infections. However, to know the extir
nechanism of action, further studies with purified fractions/ bioactive compounds ¢
rarranted,
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