CHAPTER 1V

RESULT AND DISCUSSION :\z

4.1 GC-MS Results

The compounds identification was performed by analyzing the MSNgegpfal pattern based

it Rureldala. Most of the
1

‘@b

on the GC-MS NISTO08 database library and comparison witk

compounds identified have similarity index more than 9 he romatogram

is shown in Appendices, and the corresponding com@ withf thgig rdte ﬁ:sh times,
peak’s area, molecular formula, molecular weights (v alw ty iex (%) in the
tables (4.1; 4.2; 4.3; 4.5; 4.6; 4.7 and 4.8). c\) 3

4.1.1 Chloroform Extract %
_~
The chromatogram of chloroform t sh
consideration only those comp uIWich 'avc ei k&% higher than 1%. Six of those
1

peaks were prominent whiQ

ester (CyoH340,2) with ion c ght 30\ min and peak area of 42.52 %:
\ ¢ { C%) :
o ster J(C zHE @ h\)’ h retention time of 28.20 min and peak
\

area of 9.55 %; Y, 2-F, (}:lad ienyloxy)- (C,0Hi30, ) with retention time of

Or
&

"Fa@.l 19 peaks taking into

as“éJ?_,l5-Ocladecalrienoic acid, ethyl

/:

Hexadecanoic acid,

N
30.47 min \ k area 5.36 %; adecatrienoic acid, ethyl ester (C;sH360,) with

" 30.85 min and peak area 4.25 %; squalene (C3oHso ) with retention time

retentiQnay
of %in and peak 4.23 %; and 2-butanol, 1-mercapto- (C4H;oOS) with retention

time of 17.42 min and peak 3.68 %.



4.1.2 Hexane Extract

The hexane extract shown in Table 4.2. 18 peaks those have peak area highertN;/o. 6
of those peaks were prominent which were 9.12,15-Octadecatrienoic acadeygethyl ester

(C1oH30, ) with retention time of 29.71 min and peak area 0f 9.97 %:W (CyoH400 )

with retention time of 29.79 min and peak area of 7.35

cicosatetraenoate (C21H3402) with retention time of 32. 07 mirla

Cis.cis-7,10,13—Hexadecatienal (C16H260 ) with retenti time ?f 3

area 5.38 %; and Tetratetracontane (C44Hop ) with retdpti

S
—

4.99 %.

4.1.3 Methanol Extract

The methanol extract shown in Te %

Three of those peaks were %
(C7H406) with relemion&\f 23‘65 T and ¢ area of 68.63 %; Chloroethyl 2-

hexyl ether (CsHi7Cl QN r]clulo 1'1‘116 %&9.74 min and peak area of 7.55 %; N, 2-
[3-Trimethylsilyl w e‘tll 8ail fie thiosulfuric acid (CioH2sNO4S,S) with
.;6

'
retention 1imc.o!=7 min and peak ?’5;1'4.69 %.
\ N
4.1.4 % orm; Hexane (50 %; 50 %) Extract

Chlg Hexane (50 %: 50 %) extract shown in Table 4.4. 17 peaks those have peak
area higher than 1%. 6 of those peaks were prominent which were n-Hexadecanoic acid
(C16H3207) with retention time of 27.97 min and peak area of 18.30 %; 9,12,15-

Octadecatrienoic acid (CaHsO) with retention time of 30.45 min and peak area of



o
[§9)

18.04%: 9.12.15-Octadecatrienoic acid, ethyl ester (CyoH3407) with retention time of
30.57 min and peak area of 16.45 %: Hexadecanoic acid, ethyl ester (CISKR; with
retention time of 28.20 min and peak area of 4.06 %: 2.4—pcmadicx!|:—o!>S—pemyl

(C1oH,50) with retention time of 31 .02 min and peak area of 3.40 %; ntadien-1-ol,

3-pentyl (C20Ha002) with retention time of 30.85 min and peak area 2%
4.1.5 Chloroform; Methanol (50 %; 50 %) Extract : l

ble 4.5)16 ai\:ga,&-e have
R

Chloroform: Methanol (50 %; 50 %) extract shown n
peak area higher than 1%. 6 of those peaks w&b minefit_B- Glu\c}Wymnoside.
Methyl (C7H404) with retention time of 22.63 w d psqk aTma of @3.%: Vitamin E
(CaoHs00,) with retention time of 41.00 mN eak area 8.6@: Phytol (C20H400)
with retention time of 29.77 min and 1;’%2\ OQ’J [ {éﬂosteml (Cy9Hs500) with
%
n - are C f

retention time of 4291 min\ %; 2,6,10,14,18,22-

tetracosahexaene,2,6,10,15,193-h amclh#- (
and peak area of 4.02 %; s§gma$ uyﬁ ;
peak area of 3.24 %. &

N, S
’
4.1.6 Hexane; ol (3 Yad SP % (l%tmct

4
&) o
Hexane; Me (50 %: 50 %) L\ t shown in Table 4.6. 14 peaks those have peak

1 \1

%. 6 of those peaks were prominent B- § —D- Glucopyranoside. methyl

pcax

area hig
(C-lusOoZWwith retention time of 22.87 min and peak area of 27.46 %; phytol (C29H4oO)
with retention time of 29.78 min and peak area of 10.32 %; Chloroethyl 2-hexyl ether
(CgH,7Cl0) with retention time of 19.63 min and peak area of 385 %; 3-

Cyclopentylpropionic acid, 2-dimethylaminoethyl ester (Cj2H23NO») with retention time



o
[95]

of 34.13 min and peak area of 2.86 %; N,2-[3-Trimethylsilylpropoxy]ethyl amino ethane
thiosulfuric acid (C1oH2sNO4S,SI) with retention time of 17.47 min and 1{?1@3 of

282 %: 3.7.11,15-Tetramethyl-2-Hexadecen-1-Ol (CyoH40O) with 1'6131% time of

26.50 min and peak area of 2.09 %. Y'

4.1.7 The mixture of Chloroform; hexane; methanol (33.3;} % 48.33 %; 33.33 %)

Chloroform: hexane; methanol (33.33 %; 33.33 %; 3853 ) extra sh\n;(i?};@gle 47"
i A
0 tl

Extract

18 peaks those have peak area higher than 1%. 10§f pPeayf w\c?’promincm

\'on lj@;f 25.85 min

3.7.11.15-Tetramethyl-2-Hexadecen-1-Ol (Cz()l‘%:’ith -
and peak area of 15.48 %; Vitamin E (CyoF 7Jvitl

peak area of 12.91 %; B Sitosterol (Cao %witl ; (x
o :

area of 11.13 %; Squalene (Cons\ l'et%jngﬁﬂ() min and peak area of
7.84 %:; Stigmasterol (CyoH )Ynﬁ 1'614 i
7.08 %; Hexadecanoic ac@ii
retention time of 34.84®d p g
4.1.8 Summar@ Compdpn sl)én\:tcd:
:v}, >

In the GC—’\@YSCS of Clinacar oY nutans extracts, the identified compounds in the

—
(@]
Q
1®
5
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o)
N
NSNS
o
=
-
=F
B
jo¥]
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o

differentacadmis were tabulated in Table 4.8. The results showed that some compounds
wendniderIied in all extracts as phytol (acyclic diterpene alcohol) and its derivative
3.7.11.15-Tetramethyl-2-Hexadecan-1-ol. Some compounds were extracted with specific
solvent. For example. Stigmasterol and B-Sitosterol were extracted with hexane and

chloroform.



The mixture of the three solvents extracted 1-Dodecanol, 3.7,11-Trimethyl, Docosane,
Trifluoroacetoxy hexadecane, dl-tocopherol, Gamma-sitosterol and Oxiran Wene
oxide). Most of these compounds have been previously reported in this pl hmpawan
et al.. 1977; Sakdarat et al., 2009). The compounds in the solvev.i}ture extract,
including Oxirane, Docosane, Trifluoroacetoxy hexadecane, dl—lowol and Gamma-

sitosterol were assumed to be effective in inducing anticandi ag'vily since they were

only identified in this most active extract. \d
L
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4.2 MTT assay results

Screening of potential anticancer agent is usually based on the evaluation of lthw
potency and selectivity toward in vitro models. Potency is often exp e GISO
(concentration that inhibits cell growth by 50 %), TGI (concentration 111$11 inhibits

cell growth) and ICsg (lethal concentration resulting in 50 % of tl iz values (Boyd

and Paull, 1995). Y-

The cytotoxicity of the extracts on the colon 38 cells was Sgiernfine MT assay.

Figure 4.1 shows that the combination of three qoh%ma tsf C 1(’1@)&? and the

ant c 0\1g effects

X

6,45 and 19 pg/mL

combination of chloroform with hexane extract, ¢ ibits

against colon cancer (colon 38) cells dtc\%1 rati

respectively (P< 0.05). However, all the t ed extra c?

e‘emol and the mixture of

o8
methanol and chloroform, inhibited N%th R 1hcr ed line in a dose-dependent

manner.

ICso is the concentration of extr: th

N

extracts calculated from Mse-' on curv¢$e shown in figure 4.2 The lower the

N
N )3 (S

bar, the better the dLEl Ao the piftdlhe Combination of three solvent extract showed
L

a better activity %

and then t\ pbination of th@lorm and hexane extract (15 and 19 pg/mL)

\%v extract was able to inhibit the cancer cell as depicted by a no observed

uelithin the 100pg/mL concentration. Therfore, analysis is recommended using

srowth by 50 %. The ICs of the

T
) adh all t sted extract followed by chloroform extract

respectl

the combination of three solvent extract, chloroform extract and the combination of



chloroform and hexane. And also to examine the cytotoxicity effects of these extracts on

normal cell line.

COLON 38 CANCER CELL LINE

DOSE RESPONSE CURVE OF DIFFERENT EXTRACT AGA!NS!%\

17,/
© = gl
™M — e o) St
B | = N —e— EXTRACT B
= 100 = —
0 I I Tl - -8— EXTRACT (
U : L VAL T C
e N P
o -~ NG ] EXTRACT C
> N e NVTRAFT
E:i N ~ -:l— V‘ ACTE
Ak S L&Y
>° ] e {_k \CT G
S R '3

Y

0 Y~
0.1 1 mV 0‘ 100 é

Concentration (p

of colon cancer cells
oform; B: Methanol; C:
Methanol + hexane; G: 3

Figure 4.1: Effects of treatment with di
cvaluatcd throuvh mltochondrlal activit u

= EXTRACTS |

EXTRACT A EXTRACT D EXTRACT G

Figure 4.2: 1Cs of extracts A, D and G on colon 38 cell line after 72 hours.
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4.3 Discussion

This study highlights the presence of many biochemical compounds in the acriaw of

Clinacanthus nutans that may affect pharmacological activities when useg%\ldmme,

This study indicated that the plant extract could be used to inhibit the growth of colon

ces '»f compounds in
pfic IOMW’ ‘ngple.

cancer cells. Thus, it is potential to be used as anticancer.

The GC-MS analysis of extracts showed the presence of vari

Clinacanthus nutans leaves. Certain compounds appear in sp

N
o’ofggl?l (50 %:
Y-

i 1?@' anticancer,
anti-arthritic. antiasthma diuretic and anti-@z ory O\Jd ; %@ambarampillai. &

Mohan, 2013). c

Hexadecanoic acid; ethyl ester 1s an\ of fat

Stigmasterol and p-Sitosterol were present in extracti ng hexage:;

50 %). The Stigmasterol is a plant Sterol which haqsho“

S
q. o -
whi hows antioxidant activity,

S
hRolyﬁc nd Falph uctase inhibitor (Cortés et al.,

s hgpoch erolemic, nematicide, antiarthritic,
¢ | CE
roggnig y{o@ >sterolemic  S-Alpha reductaseinhibitor,

\

hypocholesterolemic, nematicl

—

showed many functi

Gugenticczemic, antiacne (Selvamangai & Bhaskar,
\%V
SqualeMggs Witamin E compound, which was found in most of the extractions. It has

reported as antiageing, analgesic, antidiabetic, anti-inflammatory, antioxidant,

antidermatitic, antileukemic, antitumor, anticancer, hepatoprotective,



40

hypocholesterolemic, antiulcerogenic, vasodilator, antispasmodic, antibronchitic and

T

Most of the compounds were identified in the absolute methanol fraction of %\am/ms

anticoronary (Sudha et al., 2013).

nutans. which are mainly amino, organic and phenolic acids, sugar and Meers. These
include Octadecanoic  Acid; 2, 3-Dihydroxypropyl Ester’NB zedrex:  B-D-

Glucopyranoside; Methyl, B-D-Glucopyranose; 1,6-Anhy rOYH—PyranA—One,ZJ—

Dihydro-3,5-Dihydroxy-6-Methyl; and Undecane. Thes r corgpou found in

-

C.nutans not only are lipophilic but also exhibited antifggobial gctivi 't\’@.et al..

ik
2013a). b 4 Y

Il o

Other compound which was present in all exu% S pl nrl clig diterpene alcohol)

and its derivative 3.7.11.15-Tetramethyl-2-H&a

n- A wytol is used as
N

antimicrobial and anti-inflammatory, 1s c 1ff diffgr

1t s@ of arthritis. It also acts
[]

A“'
N

as anticancer and diuretic (Sudha e L.Xl 3)
;. ! x}s | g
The mixture of the three solverts chibitedaie wl‘QB anticancer activity compared to

oy

the other extracts. The pogaQle exp 'mlio of thyJ8 that most of these compounds are

N
semi polar by mixilg\ p laf?‘:!loﬁ—%({lar solvents (methanol, hexane and
chloroform). This i‘(k”(ﬂ"’l thgfe sol

@s was able to dissolve these compounds and
capable to chhem. contributin v@'lhe anticancer activity. The entire compounds

extracted by Shent containing chloroform showed significant anticancer activity. This is

in a@wilh the study on C. nutans leaves extracted by chloroform, which showed

the most potent phytochemical constituents and the highest inhibition activity on cancer

cell lines compared to water and methanol extracts (Yong et al., 2013a). However, there



41

is no study yet examined the effect of solvent mixture on the phytochemical constituents

by GC-MS and anticancer activity as it has been done in this research.
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