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Abstract
The chloroform extract of the leaves Phyllanthus amarus yielded dark oily substance (5.68 g). The ext
was subjected to GB®IS analysis. Ten phytochemicals were identified hwi®,12,1octadecatrienoic
acid(57.05%) constituting the bulk of the oil folled by L-(+)-ascorbic acid 2,8ihexadecanoate (22.54¢
Other compounds identified include hexadecanoid,d-methylethyl ester (5.39%), methanesulfonic ac-(2-
hydroxy-hexahydropentalen-3d)-ethyl ester (3.24%), tetradecanoic acid (2.90%jledanoic acid (2.53%) -
nonadecene (2.17%),eptadecene .86%), hexadecanoic acid methyl ester (1.25%) atvddecanoic acid-
methylethyl ester(1.07%). The presence of thes¢ophgmicals might have contributed to the reasdmg tive
plant extract is used in herbal medicine for tleatiment of health disorrs, diseases and infections in Eas
Nigeria.
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1. Introduction
Plants are capable of synthesizing an overwhelmamgety of low-molecular weight organic compounds cal
secondary metabolites, usually with unique and derptructures. Many metabolites have been foungploses
interesting biological activities arfihd applications in pharmaceuticals, insecticidgs, flavours and fragran
[1]. Phytochemical compounds comprise a large grofumolecules derived from a variety of plant s@s¢2].
Phyllanthus amarus belongs to the famil'‘Euphorbiaceae. It is anannual many branched, erect herb up to 8(
high. It has numerous small leaves on lateral bresof the stem that give the plant the appearahd@ving
pinnate leaves up to 70 cm high [3]. It producesnfrseeds. The stem is rounded, woody at the, horizontally

branched, smooth and greenish. The leaves araatierellipti-oblong, 510 mm long and -4 mm wide, pale

beneath and with short petioles. The inflorescéneillary and consists of one male flower and female flowet
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in each axil [3]. The flowers are greenish andeatdmall, up to 1.5 mm in diameter. The fruit isoand capsule,
brownish, 1.5-2 mm wide and occurs in leaf axilgtomlower side of the lateral branches. Each dapsantains six
small seeds [3]P. amarus is a widespread tropical plant commonly found gastal areas well known for its
medicinal properties and widely used worldwide.sTherb is common weed that can be found in mogs pudr
tropical countries in fields, cultivated fields obtton, maize, rice, coffee, banana plantation, gadiens and on
waste ground. It is an important plant of IndianuAyedic system of medicine which is used in thebfpms of
stomach, genitourinary system, liver, kidney anléep [4]. It is bitter, astringent, stomachic, @iic, febrifuge and
antiseptic. The whole plant is used in gonorrhoeanorrhagia and other genital affections. It ioalseful in
gastropathy, diarrhoea, dysentery, intermitteneéfeyophthalmopathy, scabies, ulcers and wounds [4]

In Eastern Nigerial. amarus whole plant is used in the treatment of malarialiAical study of the plant indicated
that it may reduce the levels of urinary calciurh [Bhe plant has also been used in Brazil and Rsran herbal
remedy for kidney stone®. amarus root and leaf extracts show significant hepat@igntiviral activity [6]. The
whole plant root, leaves tender aerial parts ateklean be used to treat all kinds of jaundiceirgles remedy and
as a cholerectic, liver protectant, inflammatiomrchea, dyspepsia, diabetes, fever, sprained haeinaturia, night
blindness, colic, stoppage of urination, appetitadant, diuretic and frequent menstruation. Téavies have been
shown to reduce blood sugar, exhibit antibacteaatjfungal and antiviral activity [7]P. amarus whole plant
extract can be used in products like hair toni@;, $leampoo, body lotion, body massage oil and dnyger used to
control skin diseases. It is used for cystitis gpatitis, tuberculosis, venereal diseases andmyrinact infections [8].
P. amarus is also widely used in local medicine in AfricadaAsia with antiviral, anti-HIV, anti-inflammatory,
antioxidant, antibacterial and antidiabetic act@gtP. amarus contains ligans, flavonoids, several tannins, lalka
and sterols. The plant also has many physiologicattive alkaloids in the fruits, leaves and rodike ligans
phyllanthin and hypophyllanthin have been showrbé& hepatroprotective against carbon tetrachlonmiziced
hepatotoxicity in primary cultured hepatocyctes [8]

2. Materials and Methods
Experimental
GC analyses were carried out in SHIMADZU JAPAN ghsomatography 5890-11 with a fused GC column (OV-
101) coated with polymethyl silicon (0.25 mm x 50 mnd the conditions were as follows: temperature
programming from 80-20C held at 8aC for 1 minute, rate ®/min and at 20@C for 20 minutes, FID temperature
3007, injection temperature 25D, carrier gas nitrogen at a flow rate of 1 mL/nsplit ratio 1: 75. GC-MS (Gas
chromatography mass spectrometry) analysis wasucted using GCMS-QP 2010 Plus Shimazu Japan with
injector temperature of 230C and carrier gas pressure of 100 Kpa. The colemgth was 30 m with a diameter of
0.25 mm and the flow rate of 50 mL/min. The eluemtse automatically passed into a mass spectrometiera
dictator voltage set at 1.5 KV and sampling rateD& seconds. The mass spectrum was also equippledaw
computer fed mass spectra data bank. Hermle Z 233 déntrifuge Germany was used. Solvents were fall o
analytical grade and were procured from Merck, Genyn
Plant Materials
Phyllanthus amarus leaves were harvested from an abandoned farmideraded at Ubakala, Umuahia South Local
Government Area of Abia State, Nigeria. The leawese then dried on the laboratory bench for 30 dayd
thereafter milled into a uniform and fine powderebgnechanically driven attrition mill.
Extraction of Plant Materials
The powdered plant sample (300 g) was successfulisacted with 2 L of chloroform (8hrs/3 times/B) The
extract was concentrated under reduced pressur¢hanslipernatant extract was decanted (5.68g) edtaplete
removal of the solvent. The extract was centrifuged0,000 rpm for 20 minutes and the clear supantaxtract
was subjected to systematic GC-MS analysis.
Components Identification
The components of the extracts were identified ataming the peaks with computer Wiley MS librarsasd
confirmed by comparing mass spectra of the peattgtase from literature [9].

3. Results and Discussion
The chloroform extract of the leavesRifyllanthus amarus showed ten peaks from the chromatogram of theeixtr
(Fig. 1). These peaks indicated the presence ofdempounds (1-10) in the extract (Figs. 2 and B Tolecular
formulae, percentage compositions and molecularsesa®f the compounds are shown in Table 1. These
compounds comprise hydrocarbon (4.03%), fatty a¢&#%48%), sulfonic acid ester (3.24%), fatty aeisters
(7.71%) and vitamin C (22.54%).

Compoundl was identified as 1-heptadecene and has molefartaula of G;Hs, (m/z 238) with base peak at m/z

43. The base peak was as a result of the detactoh€gH; group from the compound. The compound comprised
1.86% of the extract. Compoudwas a fatty acid named dodecanoic acid. It hasoutdr formula of GH1,0,

| Int. J. Chem. Pharm. Sci., | 555



Okenwa Uchenna Igwe IJCPS, 2014: Vol.2(1): 554-560

(m/z 200) and base peak at m/z 73 which resulteduse of the cleavage oflzO, group from the compound. The
compound comprised 2.53% of the extract. CompoBinvdas identified as methanesulfonic acid, 2-(2-hygiro
hexahydropentalen-3a-yl)-ethyl ester with a molacé@brmula of GH,004,S (m/z 248) and a base peak at m/z 109.
The base peak was due to the loss #1:0;S group from the compound. The compound compris2d%3 of the
extract. Compound was identified as 1-nonadecene with a moleculandiba of GgHsg (M/z 266) and a base peak
at m/z 97 due to the loss of gHG; group from the compound. The compound compris&@%. of the extract.
Compounds was a fatty acid molecule named tetradecanoic #ciths a molecular formula of 1,50, (m/z 228)

and a base peak at m/z 73 due to the lossté$@ group from the compound.

The compound comprised 2.90% of the extract. Comg@uwas identified as tetradecanoic acid, 1-methylethyl
ester with a molecular formula of; 15,0, (m/z 270) and a base peak at m/z 43. The basevpaslas a result of
the cleavage of §£; group from the compound. The compound compris@@%.of the extract. Compourfdwas
identified as hexadecanoic acid, methyl ester witholecular formula of GH3,0,(m/z 270) and a base peak at m/z
74 due to the cleavage ofldsO, group from the compound. The compound compris@%%. of the extract.
Compound8 has a molecular formula of;§es0s (M/z 652). It was identified as 1-(+)-ascorbic cad,6-
dihexadecanoate and comprised 22.54% of the exttdas a base peak at m/z 57 resulting from giaahment of
C4Hg group from the molecule. CompouBdvas a fatty acid ester identified as hexadecaacid, 1-methylethyl
ester with a molecular formula of, &350, (m/z 298) and a base peak at m/z 102 which oatwasea result of the
cleavage of a £H,,0, fragment from the compound. The compound compris88% of the extract. Compoud@
comprised 57.05% of the extract. It was identifeed9, 12, 15-octadecatrienoic acid with a molecfdemula of
Ci1gH300, (Mm/z 278) and a base peak at m/z 41. The base geakred as a result of the detachment gfisC

fragment from the compound.
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Fig. 1: GC-MS chromatogram of chloroform extracts of Phyllanthus amarus
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Fig. 2c: Methanesulfonic acid, 2-(2-hydroxy-hexahywpentalen-3a-yl)-ethyl ester
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2i: Hexadecanoic acid, 1-methylethyl ester
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L-(+)-ascorbic acid 2,6-dihexadecanoate was therskhighest of the ten components of the extrathefleaf of
P. amarus. It is a vitamin C compound. Ascorbic acid is afiesed for preventing and treating common cold, gum
disease, acne and other skin infections, bronghstismach ulcers, tuberculosis, dysentery, boits waunds [10].
Ascorbic acid is also used to prevent glaucomaaraats, gallbladder disease, dental cavities, qmaigin, hay
fever, asthma, arthritis, back pain, diabetes, misrfatigue syndrome, osteoporosis and boostingntineune system
[10]. Ascorbic acid acts as antioxidant in the diynscavenging and quenching free radicals gertelateltraviolet
radiation [11]. The use dP. amarus leaves in the treatment of diarrhoea, dysentdomach problems, ulcers,
wound, fever and for ophthalmopathy in herbal miedicould be as a result of the presence of ascadd 2,6-
dihexadecanoate in the leaf of the plant. Orgampdsul compounds (OSCs) prevent or slow down theirgagenic
process induced by a variety of chemical carcinegd@hese include inhibition of the carcinogens nusitis and
other minor wounds [12]. Compourdwhich is an organosulphur compound could haverdritwtory role in the
use ofP. amarus for the treatment of disease and infection in hkentedicine.

Dodecanoic acid also known as lauric acid has lot@med to have antimicrobial properties [13,144utic acid
has been found to increase total cholesterol thet wicall fatty acids. But most of the increasatisibutable to an
increase in high-density lipoprotein (HDL) ‘goodhaesterol. As a result, lauric acid has a moregaable effect
on total HDL cholesterol than any other fatty acaither saturated or unsaturated [15], a lowerl/ftoBL
cholesterol ratio suggests a decrease in atheroicleisk [16]. Tetradecanoic acid known as mycisicid is
commonly added co-translationally to the penultenaiitrogen-terminus, glycine in receptor-assodidi@ases to
confer the membrane localisation of the enzyme.[17]

The myristic acid has a sufficiently high hydrophoity to become incorporated into the fatty acyremf the
phospholipid bilayer of the plasma membrane ofethiearyotic cell. In this way, myristic acid actsaabpid anchor
in bio-membranes and may be used in cosmetics [4Gpropyl myristate (compourfy) is used in cosmetics and
topical medicinal preparations where good absonptimough the skin is desired. It is also used pesticide-free
treatment against head lice which works by dissgithe wax that covers the exoskeleton of head Kitleng them
by dehydration [18]. The extract from amarus could be used in combating head lice and alssmterporated in
cosmetic products.

The constituent with the highest quantity in thaf lextract ofP. amarus was 9,12,15-octadecatrienoic acid having a
composition of 57.05%. Unsaturated fatty acidsiru@ortant to every cell in the body for normal gtbywespecially

of blood vessels and nerves and to keep the sldnoémer tissues youthful and supple through thebricating
quality [9]. They are nutrients which are invaluatbr the production and movement of energy througtthe
body, regulation of transportation of oxygen anel étal in maintaining the integrity of cell struce as well as the
unique ability to lower cholesterol levels of tHedd [9].

| Int. J. Chem. Pharm. Sci., 558



Okenwa Uchenna Igwe I1JCPS, 2014: Vol.2(1): 554-560

LN P e e PN
[1] 1-Heptadecene

I
0
HsCMOH
OH

[2] Dodecanoic acid
[3] 2-(2-Hydroxy-hexahydropentalen-3a-yl)-ethyl ester

HsC “XCH,
[4] 1-Nonadecene

[5] Tetradecanoic acid

HchOWCHs
CH; O
[6]Tetradecanoic acid,1-methylethyl ester

(@] CHj
HSC/ W

(0]
[7] Hexadecanoic acid, methyl ester

o)
HO o
o)
o=~_/ TOH
e}
CH, 0
HsC

[8] L-(+)-ascorbic acid 2,6-dihexadecanoate
CH,

I )\
HSCWO -

[9] Hexadecanoic acid, 1-methylethyl ester

3

OH

HSC/\/\/\/\/\MO

[10] 9,12,15-Octadecatrienoic acid

Figure 3: Structures of the phytochemicals from the chloroform leaf extract of Phyllanthus amarus
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Table 1: Phytochemicals identified in the chlorofom leaf extract of Phyllanthus amarus by GC-MS

Chromatogram | Compound name Molecular | Molecular | Retention Peak Nature of
peak formula weight time(min) | area(%) compound
1 1-heptadecene 1634 238 16.700 1.86 Hydrocarbon
2 Dodecanoic acid GH,,0, 200 16.958 2.53 Fatty acid
3 Methanesulfonic | Ci1H>00.S 248 18.500 3.24 Sulfonic acid
acid, 2-(2-hydroxy- ester
hexahydropentalen-
3a-yl)-ethyl ester
4 1-nonadecene 16H38 266 19.767 2.17 Hydrocarbon
5 Tetradecanoic acid 1@H,50, 228 19.900 2.90 Fatty acid
6 Tetradecanoic acid,1- C;7H3.0, 270 20.167 1.07 Fatty acid
methylethyl ester ester
7 Hexadecanoic acid, C;7H3,0, 270 21.183 1.25 Fatty acid
methyl ester ester
8 L-(+)-ascorbic acid | CzgHegOg 652 21.908 22.54 vitamin
2,6-dihexadecanoate
9 Hexadecanoic acid, C;qH350, 298 21.975 5.39 Fatty acid
1-methylethyl ester ester
10 9,12,15- C1gH3002 278 23.375 57.05 Fatty acid
octadecatrienoic acid

chemicals thereby giving insight on the reasonsnukthe therapeutic properties Bf amarus when used in herbal

medicine.

wnh =

4. Conclusion
The medicinal values dfhyllanthus amarus in herbal medicine could be as a result of therdmutory role of each
of the phytochemical and/or a synergistic effecthefse phytochemicals. It is worthy to also corigkly state that
the phytochemicals observed in the leaveB.admarus were with respect to chloroform as a choice ofieal for
different solvents would manifest slightly diffetephytochemicals. This research therefore expltinese plant
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