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Abstract - Medicinal plants are great sources of many chemicalsd in the pharma industry.
Crude plantextracts are mostly used in case of herbal medicines as these extracts comprise of mixtures of
different phytochemical constituents or secondary metabalitbshigh medicinal valudn this study,the
identification and interpretation of medicinally imgant phytactivecompound®f Tinosporacordifolia
stemis doneusingthe Gas Chromatography Mass Spectrome@®BCMS technique The study mainly
focuse®n the determinationf thephytoconstituents present in timethanolic extract aftem ofTinospora
cordifoliausing GCMSMass spectrurof each of the phytoconstituents that odouhemethanoliextract
of stem of Tinospora cordifolizas matched with NIST4 and Willey8 spectra librariesA total of 82
peaks were found which corresporidgjuitea high number of medicinally important phytocompounds in
a plant part. t can be concluded as a result of this study that we caiTinssporacordifolia as a plant
based naturalalternative for the currentnedicinal systemGas Chromatography Mass Spextretry
(GCMS) analysis helps to postulate the formula and structure of phytoconstituents that can be utilized in
the drug designing process and further research would help in developing novel Sibogs .of the very
important phytoactive compounds like Skgme, Eicosalone, Alpha tocopherol, Stigmasterol, isopropyl
ester, Phytol, Pentanoic acid, Propyl ester or valproic acid, and 9, Linoelaidic aciddBneéthoxy
acetophenone, Hexadecanoic acid, Methyl Estérexadecanoic acid, Neophytadiene, LupeoleAeund
to be present in the stem of Tinospora cordifolia as a result of GCMS Techrtigise the current study is
basically focused on the evaluation of various phytoconstituents of Tinospora cordifolia justifying the
utilization of this herb to treat vious diseasesThese findings support the traditional usage of Tinospora
cordifolia in treatment ofarious diseases and disorders

Keywords: Bioactive component&CMS Tinospora cordifolia.

INTRODUCTION Mountainsin the Northto Kanyakumarin the Southlt
Medicinal plants are of immense interest to this also found irvarious countries in Asia lik€hina, Sri
researchers in the field ofbiotechnology and Lanka, Thailand, Philippines, Malsy as well as
pharmacology, as maximum drug based industries akfrica. It has been given varioudNational and
dependent on medicinal plants for the production dfiternational names like Gulancha in Bengali, Gulvel in
medicinal compounds. Punjabi, Gilo in Oriya, Arab countries and Burma,
Plants are capable of producing enormous number @tilbel in China and Amritu in Maratfd,2,3.
low molecular weight organic compounds commonht is often cultivated as an ornamental plant and it can
known as secatary metabolites,generally with uniquebe easily propagated througlemst cutthgs.It can also
as well as complex structures. Several such metabolites grown by sowing seeds in monsoon,thetgrowth
are known to possess interesting biological activitiesf seedlings is found to Istoweras compared to plants
and have been used in pharmaceutic@isospora grown by cuttings [14,and §.
cordifolia commonly known as Giloy in Hindi and Giloy is aplantof therapeautic valuthat isperennial,
Guduchi n Sanskrit iscertainly one of the most deciduous climbing shrubith a succulent stem and
important versatile herb$hat iscommonly found in  alternate heart shaped leave§l]. The dem of
Indig[1]. In addition to plains, the plant is found in theTinosporacordifolia is generally found to be fleshy,
Himalayasas well it can also be found at a heigift succulent and climbing in nature. It has Idilfjorm
about1000 feet higland its occurrence is seacross a fleshy aerial rootdts leavesare hedrshapedjuicy and
wide area in India that spreads frohilne Kumaon cordate.
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Figure Xa) Tinospora cordifolia(Giloy); (b) Showing flower ofTinospora cordifolia (c) showingTinospora
cordifolia fruit and leaves(d) showing a healthy Leaf dfinosporacordifolia

The lamina of leaf ofTinospora cordifoliais immunomodulatory, andinflammatory and arti
ovate, alternate or lobed, about 9 nerved and neoplastic activities are important ones. This plant is
membranous. The bark ofinospora cordifoliais designated as Rasayana and forms an important drug of
greyish or creamy white in colour with rosette likehe Ayurvedic Medicine. Almost all parts of this plant
lenticels and is usually thin inature [6, 7, 8]. The are reported to have various ethnobotanicatl an
thread like, aerial and long filiform roots are found irtherapeutic uses. Giloy plants are specifically made to
Tinospora cordifoliaand are seen usually arising frongrow on other trees like neem tree as it can support the
the branches [3, 8, 9]. Fruits of this plant appear shinglimber wellThe traditional medicinal system Hvi
orange reddish in colour and develop during wintecontinue to b@n importanpart ofthe healtlcaresector
season. Fris appear pea shaped, fleshy, in aggregatsince over 80846 of the populatin in the third world
of 1-3 ovoid, smooth drupelets and become red whe«country relies on the use of traditional medicine
fully mature. Seeds present inospora cordifolia According to the World Health Organisation
appear curved in shape; therefore this family is namMedicinal plans are quite prone to extinction,
as moonseed family [3, 8, 9 ]. Its flowers bloom irTherefore for the purpose of scientific validation of
summer. Flowers oTinospora cordifolizare unisexual traditional medicinal plants or theliscovery of
and smaller in size. Male flowers are often found thioactive compounds for use as therapeutic drugs, the
occur in clusters while female flowers are seen :active principals in therapeautic plants needs to be
solitary. There are six sepals that are arranged in tidentified.
whorls and are yellowish green in colourJ10 In past decde, GCMS has become firmly established

Tinospora cordifoliahasbeen recognized to be aas a key technological platform to study the
popular traditional medicinal plant and many phytochemical profiling of econdary metabolites in
researchers have found it to be an interesting source plant species. GCMS is a method which combines the
various studies. Out of many reported medicindeatures of gafiquid chromatography and mass
properties few like hepatoprotective,spectrometry for the identification of various
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phytoconstituents within the test samfplgecent years The Stem part ofTinospora cordifoliawas collected
GCMS analysis has been extemdy used for the from Botanical Garden, JNU Campus, NBwelhi. For
determination of non polar components,and volatildhe identification purposeg wucher specimeand a
essential oilfatty acids,lipids,terpenoids,steroids arderbarium were deposited and voucher number
alkaloids. (Acc.N0.118379) was obtainefilom The Botanical
Tinospora cordifoliasstem extracts were prepared irSurvey of India,The North Regional Centre located at
methanolicsolvent to study the phytochemical profileDehradun
using Gas Chromatography Mass Spectrometry
techniqueGCMS analysis of stem extract of Tinospordreparation of extract for phytochemical analysisof
cordifolia revealed the occurrence of some of the majdinospora cordifoliastem:
peaks like Lupeol (RT: 52.68),alpha The collected part of plantTinospora cordifolia)
tocopherol(RT:46.361 YPytol (RT:32.026), Squalene like the stem in this caseas dried in shadeThenafter
(RT:27.323 ),Hexadecanoic acid(RT:29.086), eic. that powderedform of stems ofTinosporacordifolia
number ofsecondary metabolites like Linolaidic acidwere extracted withabsolute ethanol by usirgpxhlet
Gammasitosterol, Octadecanoic Acid and Phytol werextraction method at 60°C. After the extraction
found as a result of GCMS Analysis @inospora procedurethe extract was concentrated and kapga
cordifolia stem extractThese compounds are some oflesiccato under reduced pressure and controlled
the examples and are discussed in detail in ResuksnperatureEthanolicextract ofTinospora cordifolia
section with reference¥his study can be used furtherwas dissolvedn water and partitioningzas carried out
as a referential source of valuable information relatddree times each  with petroleum ether,
to amount and number of phytoconstituents present Dichloromethangn-butanol and aqueousand was
Tinosporacordifoliathat can help in the formulation of further analysedAll fractions were evaporateby

novel drugs. rotary evaporator talrynessunder decreasegressure
and controlled temperature angre stored for further

METHODS utilization. Later on its percentage vyield was

Collection of Plant Material (Stem of Tinospora determinedandnoted

cordifolia):

Crude powder of
I Cordifolia stem

Soxhletr exrraction with
ethanal

Ethanol Extract
(I'CE)

] Extraction with petrolewm ether

4.1 o uonago)

Petroleum ether fraction Residue

(1c -l’) | Extraction with dichloromerhane E
|
Dichloromethane fraction Residue - g
(TCh) -
Exrraction with n- 7 =
-~
J‘ =
n-butanol fraction Residue

(TCB) Aqueous fraction

(TCA)
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Quialitative Analysis of various componentspresent
in stem extractof Tinospora cordifolia

The Ethanolic and aqueous steraxtracts of
Tinospora cordifolia were analyzedto show the
occurrenceof various compounds it by the using
certainmethods.

1. Tests forthe presence dflavonoids The test for
Flavonoids was done by adding feweges of

Gas Chromatography Mass Spectrometry GCMS)
ANALYSIS:

Collection of Plant Material (Stem of Tinospora
cordifolia):

The Stem part ofTinospora cordifolia was
collected from Botanical Garden, JNU Campus, New
Delhi. For the identification purpose, a voucher
specimen and a Herbarium were deposited and voucher
number (Acc.N0.118379) was obtained from The

magnesium ribbon and HG@oncentrated in aqueousBotanical Survey ofndia, The North Regional Centre

plant extract, themfter couple of minutegink color
appears and thumnfirms the presence of flavonoid.

2. Test to check the presenceAsfthraquinonesThe
test for Anthraquinones was done by addifignl of
benzendo 6 g ofstem extract offinospora cordifolia
andthen, itwas furthersoaked for 10 mibeforebeing
filtered. Further added.Oml of 10% ammonia irthe
filtrate followed by shakingigorously Appearance of
pinkish color showedAnthraquinone# solution

3. Test to check the presenceTannins The test to

located at Dehradun

Extraction of Plant Material:

Preparation of stem extract of Tinospora cordifolia
for Gas Chromatography Mass Spectroscopy
(GCMS) analysis The plant part (thick flehy stem)
was cleaned and dried atienfurtherit waspowdered
with the kelp of mixer grinderAbout 15 gof dried stem
powder ofTinosporacordifolia was taken and soaked
in 150 ml methanolWith constant shakingit was
placedfor 72 hrsat normalroom temperatureAfter
incubation solutions were filteredproperly and its

check theoresence oT'annins was seen on the additiorfiltrate waskept at room temperature for drying. After

of 10ml of bromine waterin 0.5 g of Tinospora
cordifolia stem aqueous extract and then

drying, the weight of extract was measured and

theaccording to weightsolvent wasfurther added and

decoloration of bromine water proved that the tanninsaintained the concentration thfe plantextractas 25

were present.

4. Test fothe presence @teroids The test for steroids
was done by adding2ml of chloroform and conc.
H.SQw with 5ml agueousTinosporacordifolia stem
extract and then the appearance of gelbr in lower
layer indicated the presencespéroids.

5. Test to check the presenceSafponins The test for
saponins was done by thedition of recommended
amountof autoclaved distilledvaterinto the agueous
stemextractof Tinospora cordifoliaandfurther mixed
properly. Olive oil was added to thesulting frothand
the appearanceof foam indicated the presence of
saponins.

6. Test for presence ofTerpenoids The test for
terpenoidsvas done by adding ml of chloroformwith
5 ml of aqueousextract of Tinospora cordifoliastem

andthe resulting solution wasvaporated on the water

bath and boiled with 3 ndf conc.H.SO,. Appearance
of greycolorindicated the presence of Terpenoids

7. Testdo check the presence Glycosides The test

mg/ml. Further storage was dofy keeping itat a
temperature ofA°C in air tight containers fofuture
usage. It was thentaken to AIRF (Advanced
Instrumentation Research Facilitdawahdal Nehru
University (JNU), Delhi, India for further
determination andxaminatiorof its phytaonstituents

Preparation of Stock Solutiors:. The Tinospora
cordifolia stemextracts were reconstitutednmethanol
and then rathanolic extracts (fl) were injected for
furtheranalysis using th&CMS Technique.

Gas Chromatography Mass Spectrometry GCMS)
Techniqgue Gas Chromatograph Mass Spectrometer
(GCMS) - Shimadzu QR2010 Plus with Thermal
Desorption System TD 2Pas used to perform the
analysis of the plant extract at the AIRF (Advanced
InstrumentationResearch Facility) , JNU Campus,
New Delhi.

The procedure foGCMS analysis was performed
using the GCMS-QP2010 Ultra SHIMADZU
(S.No.74707)with GCMS ®lution software athigh
resolution. This particular instrumentaguipped with
a column i.e.Rxi-5Sil MS Column, which is fused

for glycosides was done by performihgi e b e r maith silicascapillary column o§ize30m x 0.25mntD x

TestandSal kows ki 's Test

30

0.25 pmdf. To detect GCMS resultsystem wasnade
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to run havingionization energy of 70 eV. Helium gas Table 1. Showing the presence or absence of various
(99.99%) was specifically used as a carrier gaad phytoconstituents inTinospora cordifolia

injection vousadme of 2 pl Plant&mstituent Aqueous Ethanolic
The temperatureof injector was 270 °C andthe ion extract (Stem) Extract
source temperature wasaintained at230 °C. The (Stem)

interphase temperature wa28C°C and the oven Carbohydrates +

+

temperature wafiirther programmedstarting ats0 °C ;a””ir?.‘; . " :
increasing bys °C/min to 250 °C, theafter that the 22PONINS

! . Sl . Triterpenoids + +
hold time for 2 minuteswas maintainedAfter thatit Flavonoids + +
was made to run at the rate of 15°C/min to 280f@&  qinones ) )
finally ending withthe hold time oR0 minutes Steroids - +
The massspectra wereecorded. Theecorded cuttime  Glycosides +
for solventwas 5min, and the totabCMSrunning time  Alkaloids + +

wastaken a$0.32min. Average peak areatothetotaPhyt oc he mi-@a k s & @ $-tAbsend + 0
area was compared fmd out the relative perentage
amount of each phytoconstituent GCMS Technigue Result:The results of GCMS
Identification of Components Determinaibn of analysis ofTinospora cordifoliavere found to be quite
the mass spectrum GCMS was performed using tirgeresting. The results of the study of methanolic
already existing database of National Institute Standafthospora cordifolia stem extracts indicated the
and Technology (NIST) 14 and WILEY 8 libraries.appearance of eighty four peaks. Various medicinally
Here in this case, the spectra of unknowimportant compounds were identified here in
phytoconstituents or the sample to be studied wasospora cordifoliastem extract Y the utilization of
compaed with the spectra of the known compound&CMS Technique. The table given below shows some
that have been stored in the NIST 14 and WILEY 8f the important bioactive compounds found in the
libraries. Certain number of hits were observed argtem extract oTinospora cordifolia
recorded. It is further used to determine the compound The given results of GCMS technigire Table
name along with its molecular formula and molecula2(see append)xshows various peaks along with their
weight and also other parameters like their structurestention time and area percentage of compounds found
and common names that can be studied later on usingstem ofTinospora cordifolia Various medicinally
bioinformatics tools based on these observations. Soingortant compounds like alpha tocopherol, squalene,
of the very important phytoactive compounds likgpalmitin, stigmasterol etc. are seen to be present in quite
Squalene, Eicosalone, Alpha tocopherol, Stignmakte higher amounts in the stem of Giloy
isopropytester, Phytol, Pentanoic acid, Propyl ester or  Various kinds of secondary metabolites were
valproic acid, Phytol and 9, Linoelaidic acid, 3, 5found as a result of GCMS Analysis @inospora
dimethoxyacetophenone, Hexadecanoic acid, Methyordifolia stem extract. Compounds like Linolaidic
Ester, nrhexadecanoic acid, Neophytadiene, Lupealcid, Gammsasitosterol, Octadecanoic Acid and Phytol
were found to be present in the stemTafospora have shown higher peaks in the graphs with their

cordifolia as a result of GCMS Technique. retention time as 32.395, 32.823 and 32.026,
respectively. Hexadecanoic acid is also found to show
RESULTS AND DISCUSSION higher peak value with a retention time of 29.712. The

area percentage was found to be 13.56 for Tetradecenal,
Result of Phytochemical AnalysisAs mentioned 11.93 for Hexadecanoic acid and 8.79 for Linolaidic

in Table no.1l, results showed the presence atid. Gammasitosterol shows area percentage of 9.19
Carbohydrates, Tannins, Saponindriterpenoids, and retention time of 50.653. Hexadecanoic acid was
Flavonoids, Steroids, Glycosides and Alkaloids in thiound to show antbxidant properties as reported in
Ethanolic stem extract while Quinones were found torevious studies. Literature studies also reports anti
be absent in both Aqueous and Ethanolic Stem extradtflammatory activity of Tetralecenal as weSome of
Also it was observed that Saponins and Steroids wetee important bioactive compounds found in Table 2 are
not found in Aqueous Excts of stem offinospora of great medicinal value and their fragmentation
cordifolia. patterns along with their molecular structures have been

studied here (Fig-§ig 20).
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Chromatogram DUGERES DA TAWGC-MLE Data'MED Anuradha ' Phars Extract-Foged

5 000,000

TIC*=1.00

1-::.0 . 3!::'3- I . EIE:.':I ) 4'.',!-_0 . I 5'::-0 l . &0.0
Figure 22 GCMS result of methanolic extract of Tinosporacordifolia

Fragmentation patterns of some important compounds fourknimsporacordifolia are given below.
Fragmentation pattern holds importance givies detailed information about the compounds observed in spectra
analysis. The phytoconstituents showing high retention time havedmedyred here using NIST and WILEY
libraries In GCMS, the m/z valuesn the x axis represents mass to charge ratio where m stands for mass and z
stands for charged number of ions and y axis represent the relative abumtianoass spectrumiispresented
as astick diagram where thaltest peak in the stick diagramcalled the base peak. Molecular structures of the
compounds identified in Tinospora have been given with their fragmentation patterns in the following figures.

100

4

(=}

0 30 0 70 % 10 130 1% 170 1% 100 230 2 20 2 310 330
Fig 3 Fragmentation pattern of ZTetradecenashowing itsmolecular structure.
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Fig 4. Fragmentation pattern oftdexadecanoic acid showing its molecular structure.
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Fig 5. Fragmentation pattern of Beta caryophylstowing its molecular structure.
100 3
|

by doa oy BB @ o ) o I m

0 4 60 0 100 120 140 160 180 200 220 240 260 280 00 30 340 360 R0 400 420 440 460
Fig 6. Fragmentation pattern df-.alpha-Tocopherokhowingits molecularstructure

100 T

0 30 0 70 % 10 130 15 170 19 200 30 L0 1M X0 310 30 30 370 3% 40

Fig 7. Fragmentation pattern of gamnitosterol showing its structure
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Fig 8. Fragmentation pattern @fycloeucalenyl acetashowing itsmolecularstructure
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Fig 9. Fragmentation pattern of Supraene showing its molecular structure
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Fig.10. Fragmentation pattern ciCOSANOLshowing its molecular structure
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Fig.11 Fragmentation pattern of andrographobt®wingits molecular structure .
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0 40 6 8 100 120 140 160 130 200 220 240 260 280 300 320 40 60 B0 40 4N
Fig.12 Fragmentation pattern of STIGMASTA\(stigmasterolshowing its moleculastructure
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Fig.13 Fragmentation pattern showingphytd along with itsmolecular structure .
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Fig.14Fragmentation pattern of showiBgityrolactone along with itmolecular structure .
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Fig.15 Fragmentation pattern of showiAflylcarbamatealong with its moleculastructure .
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lih n
10 10 50 0 ol 10 13 1% 170 180 210 130 250 10
Fig.16Fragmentation pattern of showinrg®cosenoic aci@long with its moleculastructure .
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Fig.17.Fragmentatioﬁ pattern of showing Humuladieradarg with itsmolecular structure .
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Fig.18.Fragmentatiompattern of showingl9-CyclolanostarB-ol, 24-methylene, (3.betaJalong with its
molecular structure .
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Fig.19.Fragmentation pattern of showirg@OPROPY.-2-METHYLPHENOLalong with itsmolecular
structure .
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Fig.20Fragmentation pattern eshowingl-Hydroxyeugenohlong with itsmolecular structure

Table 3- Some medicinally important phytocompounds found irfTinospora cordifolia

S Retention Matched Mol Formula Uses/Medicinal properties
No. | time of Compound name| wt.
major peaks
1. [ 324 Z-7-Tetradecenal| 210 C14H260 | Anti-inflammatory activity [11]
2. 129.71 N -Hexadecanoic| 256 C16H3202| Antioxidant [8]
acid
3. [19.6 Beta 204 C15H24 Anti-Carcinogenic [7,8]
Caryophyllen
4, | 50.6 Clionasterol 414 C29H500 | Anticancer and Antioxidant [13]
5. | 51.7 Lupeol 426 C30H500 | Antioxidant and Antibacterial activity [13]
6. |41.6 Squalene 410 C30H50 Adjunctive Cancer therapy, provides sk
protection [14]
7. |146.3 dl-alpha 430 C29H5002| Potent  Antioxidant and cytoprotectiv
Tocopherol hepatoprotectiv§l4,15]
8. |45.9 1-Icosanol 298 C20H420 | Used to cure malaria and filariasis[16]
9. |24.3 Andrographolide | 350 C20H3005| Hepatoprotective[17]
10. | 49.0 Stigmasterol 412 C29H480 | Anticancer and inhibit tumor promotion, [18
11. | 20.7 Isopropylester 168 C10H1602| Antioxidant and Antiageing properties [20]
12. |1 27.6 Phytol 338 C22H4202| Antioxidant [8]
13. [ 6.8 Butyrolactone 86 C4H602 | To Treat Rheumatoid arithritis [21]
14. | 8.9 Allyl carbamate | 101 C4H7NO2
15. 1 30.8 9-Eicosenoic 310 C20H3802| Diabeteq22]
acid,
16. | 235 Humuladienone | 220 C15H240 | Anticancer properties [8]
17. | 54.7 24- 440 C31H520 | Antioxidant [8]
methylenecycloar
tenol
18. | 22.4 2', 4+ 180 C10H1203| Antioxidant [8]
Dimethoxyacetop
henone
19. | 52.9 Handianol 426.7 | C30H50D | Anti-inflammatory[25]
20. | 35.0 Carvacrol 150 C10H140 | Anti- depressant [24]
21. 1258 1- 180 C10H1203| Anti-inflammatory activity [11]
Hydroxyeugenol
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As shown inTable 3,the major components and subjecting it to pharmacological activity will
present in stem ofinospora cordifoliawere Lupeol definitely provide fruitful results.These identified
(RT:51), Clionasterol (RT:50), Alphatocopherol phytoconstituents presumed to be responsible for
(RT:46.3), Icosanol (RT:45), Squalene medicinal properds shown by this plant. Thus it can be
(RT:41),Carvacrol (RT:35) and Mytol (RT:27). used as a source for developing novel drug
According to the above given TaBle Handianol formulations. The correlation between the
(RT:52.9) ,Hydroxyeugenol (RT: 25.8) andphytoconstituents with their biological activities is now
Tetradecenal (RT: 32.4) shows anihflammatory being a matter afiovel thought process.
effectsThese are some of the major Phytochemical
constituents which contribute to the medicinal activilREFERENCES:
of this plant. The stem contains [1] Goel B., Pathak, N., Nim, D. K., Singh, S. K., Dixit,
Dimethoxyacetophenone,-dlphaTocopherol and N R. K., & Chaurasia, R. (2014). Clinical evaluation of
Hexadecanoic acidith high reention time periodthat analgesic activity of guduchi (tinospora cordifolia)
are considered mainly to be responsible for various using anl.mal modelournal of clinical and diagnostic
antimicrobial properties. The presence of ther.:[] research: JCDRS(8), HCOL.

. . ST Panchabhai, TS., Kulkarni, U. P., & Rege, N. N.
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APPENDIX

Table 2. Peak Report TIC

Peak# |R.Time Area Area% [Name

1 6.830 1763958 0.94 |Butanoic acid, 4ydroxy

2 7.194 283606 0.15 |2-Cyclopenterl-one, 2hydroxy

3 7.252 137912 0.23 to-thujene

4 7.452 190877 0.10 |o-Pinene

5 8.984 1674531 0.89 |2-Hydroxy-gammabutyrolactone

6 0.956 307897 0.16 [|3-Cymene;

7 10.767 119368 0.06 |[2,5ANHYDRO-1,6-DIDEOXYHEXO-3,4-DIULOSE
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) 11.744 607455 0.32 |CYCLOPROPYLMETHANOL
2-ACETYL-2-HYDROXY -.GAMMA. -

10 12.736 411418 0.22 |BUTYROLACTO

12 13.425 240894 0.13 |L-Menthone

13 14.061 314506 0.17 |1-Terpinen4-ol;

14 15.233 206371 0.11 [Thymol methyl ether

15 16.255 152108 0.08 |Citronellyl formate

16 17.154 080424 0.52 |2-Methoxy-4-vinylphenol

17 17.391 553057 0.29 [2-Hydroxycineol;

18 18.458 208787 0.11 [1-Terpinenol;

19 18.630 135193 0.07 |Neryl acetate

20 18.706 214984 0.11 [Copaene;

21 19.689 7150711 3.80 [Ilsocaryophyllene

22 20.184 715315 0.38 [Ilsochavibetol

23 20.449 1735258 0.92 jalphaHumulene

24 22.462 1564912 0.83 |3',5-Dimethoxyacetophenone

25 23.588 037548 0.50 [Humulene epoxide

26 24.005 761245 0.40 |Viridiflorol

27 24.337 117371 0.22 |Andrographolide

28 24.438 540854 0.29 |Dodecane

29 24.706 660807 0.35 |Longifolene

31 25.814 1247888 0.66 |Coniferol

32 26.208 856113 0.45 |TETRADECANOIC ACID

33 27.323 135392 0.07 |Squalene

34 27.606 2421223 1.29 [Neophytadiene

35 27.959 431955 0.23 |Pentadecanoic acid

36 28.340 754011 0.40 |3,7,11,15Tetramethyi2-hexadecei-ol

37 29.086 683072 0.36 |Hexadecanoic acid, methyl ester

38 29.295 356282 0.19 |Oleic Acid

39 29.712 22470785 11.93 [n-Hexadecanoic acid

40 30.111 3974845 2.11 |transSinapyl alcohol

41 30.899 337254 0.18 |9-Eicosenoic acid, (2)

42 31.252 1415971 0.75 |Palmitic acid

43 31.759 753964 0.40 |Linoleic acid

44 31.859 095581 0.53 |Linoleoyl Chloride

45 32.026 3228940 1.71 [Phytol

46 32.395 16550800 8.79 |Linoelaidic acid

47 32.494 25543553 13.56 [7-Tetradecenal, (2)

48 32.823 1778228 2.54 |OCTADECANOIC ACID

49 35.073 245968 0.13 |1,7-Dioxaspiro[5.5]unde@-ene

50 37.795 2042438 1.08 [Palmitin

51 40.295 727491 0.39 |7-Tetradecenal, (2)

53 40.829 725124 0.38 [6-Methyl-3-pyridinamine

55 41.709 419690 0.22 JAristolediene
Perhydrophenalene, (3a.alpha., 6a.al@®alpha.,

56 12.755 551392 0.29 |9b.bet
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PHENOL, 4[[4-[(3,4-

57 12.827 088138 0.52 [DIMETHOXYPHENYL)METHYL
58 44.394 393796 0.21 |1-(3,4Dimethoxyphenyl)decan8,5-diyl diacetate
59 45.967 526255 0.28 [1-EICOSANOL

60 46.361 4125811 2.19 |dl-.alpha-Tocopherol

61 18.430 6863539 3.64 |Campesterol

62 49.054 6894571 3.66 [Stigmasterol

63 49.922 791443 0.42 |Cycloeucalenyl acetate

64 50.653 17314378 9.19 |gamma:Sitosterol

65 51.271 1556673 2.42 [Lupeol

66 51.703 09419116 5.00 [Cycloeucalenyl acetate

67 52.682 1582302 0.84 [Lupeol

68 52.906 501850 0.27 [Handianol

69 53.080 613153 0.33 [24-Norursa3,12-diene
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