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ABSTRACT

The dried powdered leaves of Ailanthus excelsa was soaked over night in petroleum ether and continuously ex-
tracted for several hoursin soxhlet extraction apparatusfollowed by reduced pressure distillation of petroleum ether
to obtain the concentrated extract. The extract was then subj ected to alkaline hydrolysis and the saponifiable fraction
is acidified and extracted with benzene. The organic fraction containing fatty acid is subjected to esterification to
obtain methyl esters. The major components of the extract were identified using gas chromatography/mass spec-

trometry (GC-MS).

INTRODUCTION

Recently, inIndiaseverd scientistshavereported
thethergpeuticimportanceof thechemica congtituents
of plants used in ancient indian medical system.
Murtalicl¥ paper on“Research Needsand Traditional
Medicinein South East AsiaRegion” hasemphasi zed
for researchintraditional medicine. A pioneering work
by Kirtikar and Basu?, Chopraet a.® And Nadkarni
have |led to compilation of informationwith regard to
occurrence, identity and therapeutic properties and
chemical congtituents of such plantsremedies particu-
larly usedin Ayurvedic and Unani system of medicine.
It may bewordwhileto notethat considerableprogress
towardstheisolation and characterization of activecon-
gtituentsfrom such plants have been worked out during
last thirty yearswith the hel p of newer scientific tech-
niqueslikeThinlayer chromatography (TLC),Gaslig-
uid chromatography (GLC), High performance chro-
matography (HPLC), Fourier transform infrared
spestroscopy (FT-IR), Nuclear magnetic resonance
spectroscopy (NMR), Mass spectrometry (MS), gas
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chromatography/mass spectrometry (GC-MS) and
other instrumenta techniques®. Adhatoda vasica Nees
(AV) of the Acanthaceaefamily hasbeen used for thou-
sandsof yearsin India. Extractsof theleavesof AV are
extendvely used in cough, asthma, bronchitis, tubercu-
losis, inflammeation and allergy'®¥. Severa active con-
stituentshavea so beenisolated from different parts of
AV, Thoughtheplantistraditionaly usedinthetrest-
ment of jaundicein Bengd, and moreevidenceisneeded
to substantiateitspharmacological effects. From pre-
liminary phytochemical anaysisit wasfound that the
extract showed positive responsefor the presence of
flavonoids, tannins, dkaloids, reducing sugarsand sa-
poning*y,

Fatty acids are an important group of related or-
ganicacids. Many of which occursin nature, thehigher
member being combined with glycerol intheform of
estersknown astriglycerides. Variousmixturesof trig-
lycerides consiststhe neutrd fatsand ails. Intheplants
therearefewer individua fatty acidsbut their canbea
great diversity of types. Inadditiontothestrait chain
saturated fatty acids and unsaturated fatty acids of the
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typesout lineabove, awidevariety of fatty acidsoccur
which may haveethylenic doublebondinusud position
or trans conjugated acetylenic and other types of un-
saturated singly in combination or occur with hydroxyl
or lacto group.

Fatty acidsarelong linear hydrocarbon chainscon-
tainingfrom4to30 hydrocarbons, most commonly
12 to 24 carbons. One end of themolecule containsa
carboxylic acid group from which chemists observed
thenumber of carbons. Theother endisthemethyl, “n”
or omegaend fromwhich nutritionistsand biochemists
observed the position of thefirst double bond. Loca
tion of thefirst double bond end determines whether
thefatty acidisan omega-6 or omega-3 fatty acid.

Fatty acidshavingtheir full complement of hydro-
genatomsaretermed saturated. Theseexist asstraight
chains. Themost abundant saturated fatty acid in na-
tureispamitic acid, al6-carbonfatty acid. If two hy-
drogen atomsareremoved from the chain, acarbon-
to-carbon doublebond or point of unsaturationiscre-
ated and the molecul e bends.

This bending causes the molecul e to occupy more
space and become more fluid. Fatty acids with one
double bond are called mono unsaturated. The most
common mono unsaturated fatty acidisoleic acid, an
18-carbon fatty acid with its double bond 9 carbons
fromthe methyl end. Oleic acidisthemgor fatty acid
inaliveail. Polyunsaturated fatty acidshavetwo or more
double bondsand are most common in the omega-6
and omega-3 structures. For example, linoleicacid (LA),
isan 18-carbon omega-6 fatty acid, with two double
bonds. It isabundant in plantsand seed oils. Its coun-
terpart in the omega-3 class is apha-linolenic acid
(ALA), an 18-carbon fatty acid with threedoublebonds,
asofoundinplant lipidsand ails.

| solation of fatty acids

Fatty acid hasbeenisolated fromthedried powder
of leavesof Ailanthusexcel saby continuoudy extracted
with petroleum ether and subsequently subjected the
extracted materid toadkadinehydrolyss. Thepetroleum
ester extracted was saponified as per the method de-
scribed by E.stahl™. Using methanol potassium hy-
droxide. The combined fatty acid presentsin the ex-
tract after saponificationyield thewater soluble alkali
saltsof fatty acids. The non-saponifiable matter isre-
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moved by extraction with non polar solventslike ether
benzene etc. Thesaponificable materia wasfollowed
by liberations of mixed fatty acid from the soap by ad-
dition of minerd acids.

The saponifiablefraction was acidified with 5N
H,SO, toliberate fatty acids and then extracted with
benzenewasfurther purified by passing it through a
smadl column of duminaand e uted with benzene. The
fatty mixture after removal of benzenewas preserved
inatightly closed container and stored at |ow tempera:
ture.

Separ ation of fatty acids

Itisgeneraly difficult to separate higher fatty acids
by smplechemica method. Usudly they areconverted
intotheir methyl esters.

RESULTSAND DISCUSSION

Thefaty portion of the petroleum ether extract from
leavesof Ailanthusexce sahasbeen determined by GC-
M Sanaysisof themethyl ester mixture. Ninefatty ac-
idswereidentified and methyl palmitate (29.80%) was
themajor component.

The clear viscous browni sh extract obtained after
petroleum ether extraction of ground rootsof Ailanthus
excelsg, yidded aprecipitate after sandinga roomtem-
perature. Sillicagd chromatography column of the pre-
cipitate allowed theisolation of lipid and fatty acid.
Coursechromatography of themother liquor yielded a
non-polar fraction after elution with petroleum ether
designated. Hydrolysiswith KOH/EtOH (1:1) solution,
yielded thefreefatty acidsmixtureand aunsaponifigble
portion after usua work up. Esterification of an diquot
of with methanol 14% solution followed by GC-MS
andysisof themethyl ester mixturedlowed theidentifi-
cation of thefatty acidslisted inthe experimental GC-
MSanaysisof thisfraction, followed by comparision
of the mass spectraobtai ned for each compound with
acompuiter library databank, and literature data. The
FT-IR spectrum confirmed the ketone moiety (1723
cnt), itscarbinolic character (3300and 1020 cn?) and
theexocyclic doublebond[3100 (=C-H), 1642 (C=C)
and 900cm (=C-H)]. The EI-Mass spectrum showed
themolecular ion[M]+ at m/z 74 compatiblewith the

molecular formulaC ,H,, 0, corresponding to astruc-
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tureif acarbonyl and acarbon-carbon bond haveal-
ready been characterized acetylation of 1yielded acol-
orlesssolid, designated 13, [M]+m/z404 (C,H,O,).
100 mg of the fatty acids were methylated with
methanol 14% and the methyl ester mixture obtained
after work-up was analyzed by GC-M Sallowing the
identification of methyl myristate (C17:0, 29.80%),
Methyl margarate (C18:0,1.55%), 2-Hexadecenoic
acid, methylester (C17:0, 0.72%), Octadecanoic acid,
methyl ester (C19:0, 15.45%), Methyl 9-octadecenoate
(C19:0, 26.57%), Methyl linolate (C19:0, 4.94%),
8,11-Octadecadienoic acid, methyl ester (C19:0,
4.87%), Methyl arachate (C21.0, 7.45%), 9,11-Oc-
tadecadienoic acid, methyl ester (C19:0, 8.66%).

EXPERIMENTAL

| solation of fatty acid

Thedried powdered |eaves (75gm) of Ailanthus
exelsawas soaked over night in petroleum ether and
continuoudy extracted for 8 hoursin soxhlet extraction
apparatus. Petroleum ether was distilled off under re-
duced pressure and concentrated extract was obtained.

Alkalinehydrolysis

20gm of KOH wasdissolved in 20 ml of distilled
water and after cooling this concentrated sol ution was
diluted with 80ml of methanol. 10gm of the petroleum
ether extract wasmixed with 100 ml of methanolicKOH
(20%) and kept overnight at room temperature (22-
30°C). Next day the mixturewasrefluxed under water
condenser over aboiling water bath for 3-4 hours. Af-
ter saponification bulk of methanol wasevaporated of f
under reduced pressure bel ow 50°C and the aqueous
phasewas diluted with 200 ml of distilled water. The
unsaponified materia wastaken out by extractingthrice
with 100 ml portion of ether.

Extraction of fatty acids

The diluted agueous phase contai ning potassium
hydroxide acidified with SN H,SO,, under alayer of
diethyl ether. The acidified aqueouslayer wasextracted
thricewith 50ml portion of diethyl ether. Theether layer
contai ning fatty acid was washed over anhydrous so-
dium sulphate. Thedried fatty acid mixture was prop-
erly preserved inatightly closed container at low tem-
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perature.
M ethylation of fatty acids

Onegm portion of the mixture of fatty acidswas
heated with 200 ml mixture of absol ute methanol: ben-
zene: con. H_SO, (36:10:4) for eight hours at 80-90°C
over awater bath under along steam air condenser.
The reaction mixturewas cooled and diluted with 75
ml of water. Thiswasthen extracted fivetimeswith 25
ml portion of hexane. The combined hexane extract
containing methyl estersof fatty acidswasdried over
sodium bicarbonate: anhydrous sodium sulphate mix-
ture (1:3). The dried mixture of esters of fatty acids
was preserved in tightly closed container at low
tempreture.

Characterization of fatty acid estershy GC-M S

Ingrument that isused for andys sis Shimadzu make
GC-MS QP2010. Methyl esters of fatty acids were
taken up in minimum quantity of chloroform and
microlitre quantity injected into GC-MS. The compo-
stionof thevolatile condituentswasestablished by GC-
MS anayses. GC-M Sanayseswere performedona
Shimadzu GCM S-QP2010 system in EI mode
equipped with asplit/split lessinjector (250°C), at a
split ratio of 1/10, using a SGE make BPX5WCOT
(Wall coated opentubular) capillary column (30mx0.25
mmi.d., x0.25um film thickness). The oventempera-
turewasisothermaly maintained e 100°C. Heliumwas
used asacarrier gasat aflow rate of 2.5ml/min. The
injectionvolumeof each samplewas2ul. Thechromato-
gram hasbeenreportedinfigure 1 and theidentify dueto
comparisonwithlibraryismantainedintheTABLE 1.
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Figurel: GC-M Sspectrum of fatty acid ester smixture
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TABLE 1: Tableof separated fatty acidsester

No. Name R.Time [|.Time F.Time Area Height Area%
1 Methyl myristate 12.817 12.650 13.058 229892649 23247107 29.80
2 Methyl margarate 13.717 13.642 13.883 11971034 1966692 155
3 2-hexadecanoic acid methyl ester 14000 13.908 14.092 5541516 1036176 0.72
4 Octadecanoic acid methyl ester 14680 14533 14.800 119175758 16458241 15.45
5 Methyl, 19-ectadecanoate 14928 14.800 15250 205022462 20868444 26.57
6 Methyl linolate 15366 15275 15475 38120246 7466529 4.94
7 8, 11-Octadecadienoic acid, Methyl ester 16.166  16.042 16.350 37580992 3509280 4.87
8 Methyl arachate 16.454 16.350 16.680 57469556 9006619 7.45
9 9, 11-Octadecadiencic acid, Methyl ester  16.755  16.625 16.875 66785028 10057472 8.66

CONCLUSION REFERENCES

The GC-M Sandysesof thechemica constituents
of thefatty acidsfromleavesof AilanthusExce sa, which
wereobtained after Soxhlet extraction, dkainehydroly-
gsand edeificaion, aregood toolsfor helpingtoidentify
thefatty acids.
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