CHAPTER II
LITERATURE REVIEW

T
2.1 The Plant .\%\

Clinacanthus nutans has different popular names. For example, it kan as Dandang

he common

gendis in Indonesia, as Belalai gajah in Peninsular (Malaysia), a yor in Thailand,
a).

ras$ U8 many

o)

as You Dun Cao in China and as Sha Ba She Cao in S@la Sl

English term of it is snake grass or snake plant. In gddition Spake ,

synonyms. For instance, Clinacanthus siamensis, c'un//’m spppei, thacanrhus
N

burmanni, and Clinacanthus angustus (Nees, l% h

traditionally utilized as herbs in in China an uti’asl Asia

Clinacanthus nutans belong to Acan@‘an&i I
species. Acanthus is a member of i& his falwlyAls als
flowering plants. Some of A lhieae fa‘lily sy eph

tropical areas. This family gan b®siy

opposite, decussate, full lgavewzyg l]owé’and their larger fruit.

“

2.1.1 Botanical D iptfon \(J
&y v/ <>

The taxonomic cs51 cation and nor lature of Clinacanthus nutans are showed in
Table 2.1 E\

C /1';1(1@111{(111.9 can grow up to 1m in height with young branches and it is a shrub or
perennial herbs. Its leaves as shows in the Figure 2.1 are opposite, simple, narrowly
elliptic-oblong or lanceolate (2.5- 13 c¢cm long x 0.5- 1.5 cm wide), whereas, the stem is

torete, striate and glabrescent (Santi et al., 20006).



Table 2.1: The taxonomic classification of Clinacanthus nutans

Kingdom Plantae Y

\
Phylum Magnoliophyta %
Class Magnoliopsida A
Subclass Asteridae J-

Order Lamiales T
Family Acanthaceae (4
Genus Clinacanth .

: _§
Species nutans- [2 Y'

V

Scientific name Clinacamus 1

&3

Hu & Daniel (2011) pointed that the s oss\we

exsculptate; dentate or subentine limi %ﬂ

pubescent, after that became glabr . The 1 as cuncate, round or shortens,
'S

often oblique and the petiole is 3-13 &

=

ute or acuminate and

S
lea s“alcz&(m both its surfaces are

-

Figure 2.1: The snake grass (Clinacanthus nutans)



Panyakom (2006) explained that the Clinacanthus nutans flowers are sordidly yellow or

greenish yellow in color. They are compact cymes at the upper of branches and lets

covered with 5-alpha cymules (Backer et al., 1965). %\

2.1.2 Bioactive Compounds Identified in Clinacanthus nutans Y.

A number of bioactive substances that include belutin (Lin et al., 3), stigmasterol,
lupeol, h-sitosterol (Dampawan et al., 1977), C-glycosyl, iso ';ﬂa"ones. shaftoside,

vitaxin, isomollupentin-7-O-f-glucopyranoside, isoorientinNpricgtin
1997), sulfur-inclosing glycosides, cerebrosides shima

T ¢ Ry
glycoglycerolipids (Satakhun,2001), a non 0nog }?ctosylglycerol

(Tuntiwachwuttikul et al., 2004), 132—hydro -% )-pl n 132-hydr0xy—(132-

S)-phacophytin a and 13°- hydroxy—(l32®hae(§ @Ql et al., 2009) were
% 1

—w

N
discovered in the leaves of Clinaca utans whipm diyQesc solvent systems were

N\
applied. The two glycoglycerolipid \beT st to ‘sgw antiviral activity (Sakdarat
!

S
et al. 2009). co 7%
N ey WO

Flavonoids components pO¥agss ansexteggive @; of biological activity, which are

|

o ’ e .

abundantly originated 1 nt kingd l‘ndcﬁ?ve ability to protect the plant from UV
N

radiations and fung@l amiftalj f lav‘é\oids have several medical properties such as

ncuroprotecuvaactena1. antl—m@mmalory. anti-viral, and anti-allergic (Sandhar et

N

al., 2011 <in, shaftoside, isovitexin, isoorientin, orientin, are identified in

——

C/ina@mmns extract (Teshima et al., 1998). A study on flavonoids portion can

lead to the probable applicants in drug innovation.



Cytokines are immunomodulating mediators retaining both positive and negative
regulatory impacts on numerous target cells. They can be anti-inflammatory 10-
inflammatory (Opal & Depalo, 2000). It was revealed that C/inacam/ms%\s plant
extract showed anti-inflammatory effects by activating the lymphocyte pr%eralion and

interleukin-4 (IL-4) creation (Sriwanthana, 1996). \;

2.1.3 Medicinal Uses of Clinacanthus nutans

performed using alcohol can be used as m@
relieve pains caused by herbs infection (Saekilpom ﬁ\h\lv‘) &

]
Medicinal effects of Clinacanthus ngithg 1av§nfﬂ%g<3\'armacologist interest to
explore its medicinal Properl'esYﬂhy ,esec eso'@wed Clinacanthus nutans

c : |
therapeutic potential (Direkbusarakggh et %&&b&gkacw & Chaiyakunapruk, 2011;
@et al., 2007; Sookmai et al., 2011;

Kunsorn et al., 2013; Lau &\._01 ‘ll’a angyp
\ |
Wanikiat et al., 2008; % et 41.% #. ACdording to those researches some of the

3
Clinacanthus nmaz@mc@%ro Ies are found as follows:

N
2.1.3.1 Anti-\é S

stivities of Clinacanthus nutans included Herpes Simplex Virus ~ (HSV)

The antifgra

(Kunsort 1., 2013), Human Papillomavirus (HPV) (Sookmai et al., 2011) and Yellow-

head rhabdovirus (YRV) (Direkbusarakom et al., 1998).



2.1.3.2 Anti-Oxidant

Clinacanthus nutans showed antioxidant activities as react with Ferri ducing
Antioxidant Power (FRAP), free radical-induced hemolysis protection, 5 2)zobis (2-
amidino-propane) dihydrochloride (AAPH), 1, 1-diphenyl—2—picr)7YHlZyI (DPPH)

(Pannangpetch et al., 2007) and Galvinoxyl radicals (Yong et al., 20 )

2.1.3.3 Anti-Inflammatory I

the lymphocyte proliferation and interleukin-4 (IL-

addition to neutrophil responsiveness inhibition ¢

2.1.3.4 Neuromodulator \:

The Clinacanthus nutans also hm@arn fan
neurotransmission (Lau et al., ZOIQi\ , Af
2.1.3.5 Anti-Cancer L , J
Clinacanthus nutans plan\u&
include anliprolifcral% Tegts :

. - \
adenocarcinoma %; ( ’s lymphoma cell line (Raji)., lungcancer cell

line (NCI-HZ3¥~ythroleukemia a&) line (K-562), liver hepatocellular carcinoma

(Hch:ﬂecl al.. 2013a) and cervical cancer cell line (HeLa).

2.2

(sj@‘ cancer cell line (SNU-I), colon

ion by Solvents

Solvent extraction is a technique that can provide a good understanding about the

chemicals in food materials. Thus, if must be taken into account to gain high purity of



product, less contamination and high recovering substances from complex and dilute

matrixes. This means, the selectivity of solvents should be carefully made IOWSG a

good separation process. : %\
Type of solvent is important factor in extraction. The differenciueigy the chemical

properties of solvents and the solute’s chemical characteristics lea iffer their ability

n, glensity, viscosity,

co th;ilability are

\Y'
other factors affecting the extraction efficiency @gn, 199 e’tr;fe'ﬂm ether,
Chloroform, methanol, water and hexane are thew u N ents @’Ye.xtraction of
plant materials. Hexane, chloroform, metl 1\% i wal@{ ave been used to
extract Clinacanthus nutans compounds Sal. \Qk

g
<} $
al., 2013b; Yoosook, et al.,1999). 4 QG_J

«dat et al., 2009; Yong et
RN

The extraction operation is to off axighumeyi¢ld Q@C target chemical components
'S

in food materials, which have ba ogi% i tﬁ&ﬁpigno et al., 2007). For instance,
several studies have L&\d difgrer olve§ to extract polyphenols from plant

: | : :
materials. It was obse%\tlat hdc @tr(zi‘l‘bn of such chemical substances depends on

to extract substances. In addition, boiling point, surface

-
[7

flammability, corrosiveness, toxicity, compatibility, stabi

the solvent type g ractpilsyflem ( \1 et al., 2005; Hayouni et al., 2007a; Pinelo et
al., 2004). \\K er, 1t has been fou@fhat the extracting solvent significantly influenced
the biolagieactivities of such compounds (Turkmen et al., 2000). For example,
methgnol s been found as a good solvent to extract poluphenols (Dai & Mumper,
2010). Although, alcoholic solvents are not selective for phenols, they have been widely
utilized to extract them from natural sources. That is because of their ability to give quite

great yield of total extract (Spigno et al., 2007).
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Solvent extraction as a pure or mixture with different polarities varies significantly in

their extraction capability and selectivity for leaf phenolics and their antioxidanw'ities

(Trabelsi et al., 2010). It is stated that water and organic solvents, whicl:i@)cen used
cid)

combined or individually in a ratio of 90:9.5:0.5 (acetone; water; ac and a ratio

of 60:30:10 (ethyl acetate; methanol; water) considerably inﬂuw content of total

polyphenol of Quercus coccifera L. and Juniperus phoenice

t eTracts (Hayouni et
\

OWO obtain an
L ]
\z

enhanced solvent system in plant extraction procedur@r et alf, 2 )’. ‘i')

2.3 Evaporation Techniques q \
In extraction process, the solvent must -Va;ar ted
evaporation technique is performed in di azs\s}_ﬁ?t .ﬁues include stationary

C}

evaporation and rotational type evago : rot i(‘»‘nakgﬁjc evaporation is the most

al.. 2007b). A number of researchers mixed various K

R

oV}

evaporation flask tiilis=cvelgpe &&!Vacuum evaporation is mostly used due to
its ci‘l'ccti\’cnc\:_&
evaporatio .

confir ly mixing and avoiding overheating of the extract (Nkambule, 2008).

Rotation movement transfers a liquid sample as a thin film to the entire flask surface,
noticeably increasing evaporation speed and helping transfer of heat from a heating

source. Moreover, sealing system, which is rotating flask and vapor vessel are combined



11

by, assists the operation to be under vacuum. Additional increasing the speed of the

evaporation process due to a decrease in boiling point of the solvent d@tl\e

removal of the vapor phase. Also, vacuum operation allows heat-labile z%ms to be

effectively concentrated without degradation (Buchi., 2008). Y'

2.4 Chromatography Technique V

18 ;ﬁodand yurification.

. who

Chromatography technology is widely utilized for separation

separated various color components from extract of crgQed le(y' through

column consisting alumina, sucrose and calcmlwzmtc \Lquélg it was called
mol'ﬂm and graphein

Y

9 a physical process of
I

chroma graphein, which is a Greek word# chrom

means “to write” (Pedersen & Myers, ..%Wmom}i

separation where, the separated comff&gents arg dist c@'{ veen two phases. Those

\
two phases are mobile phase and Talyfhab lg@ )3). Silica, alumina or C-18
3 I

powders are the most used stat 1\ fl!‘cé@ the mobile phase can be gas or

liquid. The mobile phas&u the_anglyte th h the stationary phase. The analytes

ideally equilibrate or %\Lllli Y p ﬂ'on(ﬁfionﬂ the two phases, leading to a diverse

\
migration rate 1 0 h S em.%‘\vo type of chromatography are liquid
chromatogre d gas chromatogi (Villas-Boas et al., 2007). The phytoconstituent
measurer typically attained by gas (GC) and liquid chromatography (LC) linked

witl detection schemes (Eisenhauer et al., 2009).



2.4.1 Gas Chromatography

The principle of gas chromatography, is to separate compounds according to Ki%olarily
difference or boiling points in moving gas. That means a mixture o&%\ounds 1s
separated based on their affinity of interaction with the stationary p illed into the
capillary column of gas chromatography. Gas chromatography is veMag#nsitive and offers

quantitative and qualitative results in a single process (Harbo 1908).

2.4.2 Mass Spectroscopy

sample, inorganic and Organic struclycNgl ON
composition of composite str lurqsoiid S

N Ulley
'-Ma@%'pcclromclry (GC-MS) has been proven

P

@g in plant and non-plant species (De et al.,

sample (Skog et al., 2004“)\

of

—

012).

=L
o

moleci¥ug el In GC a mixture would be separated into different substances once
heated. The heated gases are passed within a column by an inactive gas like helium. The
substances flow into the MS, when are separated from the column. Mass spectrometry

detects compounds based on the molecule mass of the analyte as an electrical signal. That



signal will be sent to a data system, which creates an image termed a chromatogram

presenting the peaks of analyte (McNair & Miller, 2011). v

A library of known mass spectra of several thousand substances is stored %\»mputer

which is used to identify the unknown compounds (Harold et al., 2009). v

2.5 Evaluation of Biological Activity V

Medicinal plants are generally non-toxic than synthetics drug 0 tlleir natural source

di eM', lcQg time.

N
Isolation anticancer of natural products needs suitab assay tqf asgfSt A‘ae{:(?nation at

and have been used traditionally as medicine to curg ma

. e X <
every step. Several bioassay methods are mv% for N er iwt\)g-screemng. A

screening bioassay is functional to great n b% origml sfhplesée detect those with

'@g he \s&%y K-% remove the passive
3.
i )ureg /e substances.

& i
1%0 choose extracts of plant with

6.

(=N

MTT assay 1is ¢ : the cellular enzymes reacted on Tetrazolium
&

dye, MTT, roduce purple color\ot insoluble Formazan. This assay is considered as

one oft -neficial techniques has been used in vifro to measure the cytotoxicity of

plant & ts. The MTT assay is inexpensive, less time requirement, non-complicated,

typically reproducible, and does not need living things (Ames et al., 1995).
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Colon cancer is one of the most dangerous types of cancer; its different stages warrant
various treatment options such as chemotherapy, surgery, radiation and ph apy.
Noteworthy, cancer therapeutics have adverse effects. For this reason, Plg%\ pounds

are advantageous for the treatment of colon cancer with additional bene f improving

(Kuppusamy et al., 2014; Prakash et al., 2012). Vz

The incidence and mortality rates for colon cancer have be inqeasing in most of the

countries, particularly US, European and part of A coun ‘iw increasing
o

incidence of colon cancer appears due to changing diet nstitgen p,y@ activity

patterns, as well as genetic influences (Center et al.,w. \: \3.

N
Most of the drug using for cancer 11'eatm@m CrORS dible plants and
d

vegetables such as green pepper, celery perill tuT isb,lated those drugs from
, N

secondary metabolites are clinically %lo W cffecfive @n cancer agents. In vivo

most of the studies showed tl \8se r TS han dorease tumor incidence and
o

multiplicity. (Lim et al., 2007;% aet y 2 7).‘ 0

Figure 2.2 sho\%iical&'g'd&na%_asecondary metabolites and their analogous
structures. \

N



HO : i I 0
0 Astaxanthin , \o' P o éo

N
i | (,)0
Figure 2.2:Slmcl@ linigallyyir m@secondary metabolite used in colon cancer
! mjen.r =)

:% trea (Ksppusamy et al., 2014).

o
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