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Analysis of Bioactive Compounds in Latex of Croton
bonplandianum (Baill.) using GC-MS
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5 ABSTRACT
=
MMWM telongs to the famiy of Euphorbiaceas and commandy knowm
s ‘Banlulsi. T atex of this plant is used for cuts and wounds.
Objective: The present idlestigation was designed 1o datorming the bisastive constituants of ktex of C.
banpiandiamum using GC-MS. In this stody, mass spectra of the compounds In e athanolic
extract of lales were matched with the Nasional Instiude of Standards and Tech {NIST) Siprary.
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Anms College (Autonemeous), Kumbakonam and Centre fof Advanced Pescarch in Indlan System of
Madicing (CARISM), SASTRA University, Tirumatesamuodram, Thanjaver, Tamilnadu, India, during the
montns between October to December, 2015.

Methodology: 10 mi of fresh latex was mixed with 10 mi of sthancl and kept &t shaker for 3 hours, The
sampie was ftarad and concentrated: through nitrogen: fushing to 1 mi. From his 2 il of prepared sampie
was injsctad imo GC-MS instrument lor phytochamical analyss.

Aesults: The GC-MS of lmex of C. bonplandianum  revealed that the
presence of mm : ﬁEhIwW the anti-inflammalory, amnnﬁaand
; Bl 2

eyl (32.4%)7 Moguinol (0.74%). Tothyt (6.86% 1 2.3+ : i )

J , ety
memmmmMummmma bonpdandianurm. |

— |
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0 1. INTRODUCTION f

12 Madicinal plarts hawve besn used by human being since apes in tadiional medicing due 1o their |
3 therapeutic petential. The search on medicinal plants have led 1o the discovery of novel cantidales |
4 used against diverse diseases. According 1o tho Word Health Organization (WHC) in maore than |
15 B0% of the word's population refies on iradhlonad madicine bor their primary neads [1]
18 thnhmmag natural bioactive in plants such as vegetables, fnuits, medicinal
17 plamis, fowers. leaves and roots IMW%SE sysiem against diseases [2]. Screening of
18 blologlcally active medicinal compounds have bean canducied on well-known spocies of plants Used in
18 waditonal medicines (3] In the recent years GC-MS have been applied to unambiguousty identity the
20 shuchwes of ditferent phytoconstiiuents in plant exiracts and bological samplas [4.5)-

1 m-MSismmMMmtmmsmmnﬁwmmﬁhmanﬂEmmi and branchad

22 chain hydrocarbors, alcohols, acids, esters eic (6] The phytochemical screering analyss

&3 proved that the plans are pharmaceuticalty important due 10 presence of differant medicinsly important

24  phytochemical compounds and secondary plant metabolites, The GCG-MS analysis of the péants. showed

25 thatthe presence of important Bosctive -:a:.fmounda

25 W

27  The plani latex s a natural polymer, posag to 35,000 %?ﬂ! i &l
28  swored in specialized cells called tticlier iﬁl?ﬁ:ﬂ qi‘p%ﬁ:ctmmmuly di m‘m

29  modures of erpenokds, phenolics, proteins afd [El-] Althousgh, a8 partrﬁ‘ plard have boen

30 used for madicinal purposas {18, 1II fvis toxic 1o human and animals. Comprehensive fiteratume sur\rerm
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tha plamt latex revealod that it containa wide diversitios of delemse chemicals and profising, which
digplayed diffarent cal activitios [12,13]. Moreover, some compounds with wound hasling peoparties
wers reportadly found in 1L < &mhmmmm.m
wiclely distributed lln.ngﬁ the plains & india. it is a small perennial herb, green and laticiferpus growing
upto 1-2 & tall. C. bonplandianum |3 also well known for its medicinal value, Seedsof ©
is used lor the treatmen! of jaundicn, scuts conatipation, abdominal dropsy and intermal abscasses [14].
its mmmmmmnwmmmmw“wm
[15.16]. % of C. bonplandianurn is used to ireat cuts and wounds fraditionally [17,18]. The latex of £,
{15 wiv in 50% acelona) shawed antifungal activity [19]. Many pharmacologlcal shdies
arg avalable using latax of C. bonplandianum.  But there i no shdy about the scraening of bioactive
eompounds of latex of C. bomplandianum, Thenstore, the present study was aimed (o investigate the
phytoconstituents of ethanglic extract of latex of C. bonplandanuin using GC-MS.

2. MATERIAL AND METHODS

2.1 Collection of Plant Material

C. torplandianiim latex was collpcled fram the waste lands in and around Mayiladuibunal, Nagapattinem
District, Tamiinadu, Indfa, whare it was found natuwally, The plant was identified by Rev. Dr. John Bring,
Director, Mablnat Herbarium and Cantre for Molscular Systematics, Stloseph's College. Truchirappali,
Tamniinadu, India, The latex of C. bonplandianerr was oblained as exudates by and phucking of fash
eaves from actively growing plants. The lalox was collacted (nto sterile, plastic containers by pressing
and sgueszing in betwasn fingars, the apex ol the leaves lo release as much as possible katax into the
containers. After collaction, the latex was centrifuged with 5000 rpm for 15 minutes to remove any solid
particies present in it The latex was decanted off into contziners and plugged with cofton and stoned at
murﬂw the fima of use. Collactions were made n the mormings during the days of each

RIS .

2.2 Identification of Phytocompounds by GC-MS

2.2.1 Sampla Preparation

10 mi of fresh latex was mixed with 10 mi of athanol and kopt at shaker for 3 MER'II. The sample wag
ditered and concentrated theough nitrogen flushing o 1 mL From ths 2 pl of prepared sample was
injected into GC-MS instrument for phyfochemical analysis.

£:2.2 Equipment

Tha GC-MS analysis was carmied out using a Perkin Elmer Clarus 500 for tha analysis of
phytocompaunds of C, bonplandlanus [22]. The data were abtained on a Capiary Column Elite- SMS
(5% phemyd 5% dimathyl poly sloxane). Helium was used as the camior gas with & flow e of 1miimin in
the split mode (10,1} An aligeot of 2 @l of ethanal solution of he sampls was Injecied into e column with
the injactor termperatire at Z50°C. GC oven temperature staned at 110°C and holding for 2 min and it
was raised 10 200°C al the rate of 10°C /min without holding. Holding was allowed at 280G for © min with
program rate of 5°C /min, The injector and detector temperatures ware sel at 250°C and 260°C,
respectively. GG interace and lon source lemperature was maintained ai 200°C. The mass spectrom .aof
eompounds in the sample was obtainad by electron lonization at 70 oV and the detactor was opesated in
scan mode from 40-450 amue ([@lomic mass units]. A scan interval of LS second and fragments from 40 1o
450 Da werg mairtained. The tofal running time was 36 mines.

2.2.3 Interpretation of Mass Spectrum (M3}

In the M3 Programme, MIST Version 2.0 library daisbase of MNational Insifute of Standard and
Tachnalogy (NIST) having more than(@ 00,0( was used for identilying e phyls companents of
C. bonplandianum. The spoctrum of 1he Unknown component was compared wish ths spectrum of the
known componems stored in the MIST Borary. The name, molecular weight and structure of the
components of the tast matenals wers ascariained.
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B8 3. RESULTS AND DISCUSSION

&7

B8 MNow a days the study of the phylccompounds from plants and thelr pcivity has increased. The
82 combination of 2 best separation lechnique (GC) with the beast identification fechniqua (MS) made GC-
90 MS anideal technigue for gualitative analysis for volatlle and sami-voiatile bioactive

91 compounds [23]. In the present investigation twanty five bioactive chemical constituants were identified in
92 ihe latex ol C. bonplandianum  with thelr retention time (RT), peak area percentage and molecular
93  weight are given in Tables 1, The phytocompound prediction is based on NIST Version 2.0 lirary

94 | database of il Institute of Standard and Technology (NIST). The highest peak area percentage
85| was otxained oS Z-C m;ﬁ:aam} with the relention fime of 10.48 and the lowes! peak
96| | rca porcantage wis oblained GR35 Triazin-2-amino, We-ethyl-4-methoxy: {0.07%) with tho. rptention.
97| | time ol 23.31. The most abundant components wera found in the lalex soeh |TWTFJ
98| | (42.40%), 13-Octadecenal (23.31%), 2-Methoxy-4-methyl benzoic acid (10.90%], a5 (10,

B9 | ﬁawmlhﬂﬂﬁm:.
1m :I. g ST i
101 In owr provious study, the latex exiract of . bonplanatanum was subjscted 0 GC-MS analysis [24]. In
102 that 10 mi of latex was mixed with 90 mi of sthanol and then prepared exirac! as mentioned in

i

: sample.
103  preparation. Tmmmmmmmmmmamummlm -iwnj
the

104 (30.8%). But in the present study, the ethanolic exiract of latex of (. bonplindiminT fhat
105  presenca of iwenty live compauncds el 2-C-methyi {42.4%). This variation may be dus
106 1o the diution of the falex with sthanol during estract preparaiion because, in this study the lalex was
107 mixed with egual volume of ethanol for extract preparation, but in the previous study the ktex was mixed
108 with 8 fold volume of ethaned for extract preparation. So, this study condirmed that the diluton of the latax
108 play a main role in the presence of phylochemicals and appearsnce of peak in the GC-MS
110 chromatogram,
111
112 /| The biological activites of identified phylocompounds In C. banplandianum were prodiciod based on Dr,
113{ m*tmwwmmmm.w phytoco

S,

10 ety v mpounds (n lakes of
114 || C. bonplandianum, a few compounds like,Mya inositol f % A%, f‘m @wf
115 || (0.44%),  4-Amino-6-methyl- zammwm;ﬁ -ém&m -125-Ben
16 || (2.54%), 2-Methooy-4- banpoic acid (10.80%) i - acid (5.36%) have
1171 | antimicrabial acthity. 1,2.3-Banzenotticl  (pyrogafiol) s an important, allelochemical which batong te
118! | phenolic compounds pregent in plants and it |s used in controlling baciedal dissases [25).
119 gy ——
120 [ The phytocompounds such as Mequingl [0, 74%) FPhenci, Ew hﬁ.ﬂm and fRuinokne, ‘3-methyl-
121 || (0.44%) have ant-inflammatony activity. Moguinol is & ingradient in lopical dnogs used T
122 ), skin depigmeniation and |t s a derivatve of hydsaquinane [4-hydroxyanisole, hydroquinone monomethyl
123 “ether). The phenofic compounds are one of the largest and mos! ubsguitous group of plant metaboktes. A
124 number of studies have focused on the phytocompounds of biokogical properies such as antinpoptosis,
125 anfi-ageing, anticarcinogen, anti-inflammation, ant-anhoeosclerosis, cardiovascular protection and
126 improvement of the endotholinl funcions, as well as inhibilon ol anglogenesis and cell proliferation

127 activity [26]. Phonolic compounds have been mmlﬂym&inmhﬂﬁmwaﬁmmm.
128 Quincline compounds has excefient antibactedal activity agains! Escherichia coll and Staphviococous
128 aureus [28].

130

132 || (9.55%), D-Allose (10.63%). 41 H-Indols-3-carbaidehyde, ‘E-mefhoxy-

133 || benzoic acid (10.90%) have n%&.am activity. n-Hexadecanaic atid (5.36%) and 2-Methoxy-1-naphthyl
: g | thiooyanate (2.58%) have snttumour activity andsOuinoline, (3-methyl- {0.44%) has antimatarial activity.

! — e

138 IIThammmiﬁﬁMmﬂmnﬁmﬂmmmHmm ability to chetate metals
137 and guenching of singlet oxygen [23].  Matural phenolic compountds have great polential as natural
138 antimicrobials and food preservatives [30], D-Allese is & nowel antitumor menosaccharide, which causes
139 oall growin inhibilkon on cancer cells by inducing the lurmear suppressor gene [31]. n-Hexadecanoi acid
140 hasanﬁ-mura:tiuiyl.cnmanImﬂnﬁcﬂelsaswelasmurhumﬁmmﬁwaclmaﬂm

3
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131 || Based on the Dr. Cuke's phytochemical and ethnobotonical database, ﬂwﬁnﬂ l?ﬁéﬂmy-d-r[lgml }
: iy -4-meetiyl
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eytotowicity against Hela cefts and retard tumor growth ﬁkﬂﬂnmaﬂdwm
acid  were showed significant cytoloxicity against o {KE), breast cancer (MCF-T) and lung
cancer (MCI-H 187) [a-i].)

The peak areda of 1.54% was ablained by benzyl alcohol and it oocurs naturally in a number of plants and
it has strong acivity against gram posiiive bacloda and has some weak activity against gram negative
bacteria, yeasis and moulds [35]. Banizyl alcohol also has some mild local anaesthobics and anti-
spismodic properties [36]

The peak araa of 0.51%% was obiained by dibutyl phthalate. There is an avallable reparts on antimicrobial
activities ol dibutyl phihalate from flowers of Leea fdica [37). Poy ef al reported that the strong
bigactive nature of dibulyl phihalate against bacleria as well as fungl [37). Dibatyl phihalate isclated from
fpcimoma civmay stem showed significant activity against microbes Be Kisbsioln pnsumovila, Proleus
mirabillis and Pseudomonas asrugingsa. Dibutyl phihalate pessasses pharmacological activity leading to
mmnm‘ of leukemic cells. with fess harmfud effect on the growth of nomal hamopoietic
prog 8.

In agdision to this, the results of the GC-MS profile of lawx ol C. bonplandianum can be used as
pharmacognostical tool for the identficafion of bicactive compounds. The presence of various bioactive
compounsds confims that the use latex of C bonplandianum for varous allments by tradiional
pracitionors, Howovar, Isolation of indkidual phylechemical constituents may proceed fo find A novel
drug,
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Fig. 1. GC-MS5 chromatogram of ethanalic extract of latex of C. bonplandianum



3

o8

1258
1380
42
1533

1698

1608
17h
18,55

2-Alosn

bonplandianum by Go-ms
Farmula % e
122 LT B campourd L T ——
CoHiD WE 154 Alesholc compound  Antibactarial
CiH 0, 24 o4 fﬁﬁcww Anti-inflammatory
CoHelm 108 gz MM Ant-inflammaiany / '
Ty, 194 324 bl pibmponnd Arsiobial
CaHuly 188 gss mwrmm Antioaidant |
Hamilic |
CiHy0y L S Aleabeit compoy g Ma sctivity reportael
Gyl L ﬁ;?nmm *hmmrw1
Cipbls - R ¥ Ketoro compaung Harbicidal aetmay
Cubh 43 o Ahslold compound.  Argimatarigl |
m / |'I
Cabihe m g4 Ma;hucnnmu Anlimicrotial
= e &F o5my m Anitinicrobial
GO, 128 354 ﬁ'ﬂ&hw Antrcaapial
=t 13 g3s Mmmm e aclivity reporieg f
G, .0, i8¢ 1083 Sugar compoting Anfiprofitecstive,

HId ¥MAAND

MATAZY ¥



3543

3887

- Mnthuay-4-risthyd berignic act

4 4 g HehDy
E%%?EE
Dbty petvinalats

S,
Hesngmandic ack (Pl = <) GHu0,

tmﬁf-ﬂ‘w T
Ocaosancn pos(Beeme 4] ¢ aen

2 [ehatnzm g1 -naphetyl ihipgyanas CuMNOB

ik

i

175
168

178

B3

{rE i}
P Ansovdst
4.&1‘"“ Anfaidan
ey
.51 Wm@ Mo mctivity regerad
536 |y acid Aniiumor
Anincterisl
Amittungal
FEE %mm Wz activity reporied
195 [Fatty nesed  + Axlbactara
dinaded
17 | == T Artiiamat

T = Finrertion Time, W — RAIBCLIEY PgNL  ~ 0. Diha 8 phytochamias snd Esnnhorames CSiabesss

HEON

MATASNY HHHEd



UNDER PEER REVIEW

ins

176
1
178
178
180
181

183
184
185
186
187
188

180
1M
o2
163
164
185
196
187
1898
186
200
2m
202
203
204
205
208
207
208

210
211

21z
213
214
215
216
217
218
219
220
221

b,
223
204
225

227

4. CONCLUSION

In the present shudy, the GC-MS analysis of ethanolic |stex axiroct of ©. bonplandianum ravoaled that
he presence of twenly five compounds. Among thess compounds according to the Dr, Duke's
phytochemical and ethnobotonical database, eight compounds  have anfimicrobial activity, three
compounds have antiinflammatory acivity, five compounds have antioxidan activity, two compounds
have ansitumaour activity and one compound has animalanal activity. Thus, the GC-MS analysls is the first
step towards understanding the nature of active principles i the latex of C. bonpianaianum and this study
will alse be hedphd for further research related to pharmacological propertias
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