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Abstract

Background: Plumbago zeylanica plant belongs to Plumbaginaceae. The plant is reported for many pharmacological activities.
Aim: The objective of the study was to identify fatty acids and non-polar chemical compounds in Plumbago zeylanica leaves.

Materials and methods: Petroleum ether extract was prepared using soxhlet apparatus. Saponifiable and unsaponifiable matter was
separated with saponification process. To identify fatty acids in saponifiable matter further esterification was performed. Gas chroma-
tography and mass spectrometry analysis was performed of both saponifiable and unsaponifiable fractions. All the fatty acid methyl
esters and non-polar chemical compounds were identified using NIST library data.

Results: A total of 14 compounds were identified with comparison of NIST data. From that, 8 fatty acid methyl esters and 6 non-polar
chemical compounds were identified. Here we have analyzed fatty acids and non-polar chemical compounds by the same GC-MS
method.

Conclusions: The present analysis showed that Plumbago Zeylanica leaves contain 8 fatty acids and 6 non-polar chemical compounds.
Principal determination of the research was development of efficient method to identify non-polar compound from plant by single
injection using chromatographic technique.
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tective, antimalarial, antifungal, anti-atherosclerotic, cen-
tral nervous system stimulatory, anti-hyperglycemic, and
anti-inflammatory activities.>” The Plumbago zeylanica

INTRODUCTION

Plumbago zeylanica is an important medicinal plant. It is
found in tropical Africa and Asia, especially in the west
zones."? The plant have antimicrobial and antiulcer activ-
ity, anti-obesity, anti-inflammatory, and hypocholesterol-
emic activity, hepatoprotective, wound healing activity, and
cytotoxicity.® Plumbago zeylanica plant is mainly known
for its bioactive compound - plumbagin. It is reported to
have anti-carcinogenic activity, antioxidant, cardio-pro-

plant contains many chemical compounds.® Phytochemical
screening of the plant shows presence of fatty acids, sapo-
nins, carbohydrate, steroid, tannins, flavonoids, and alka-
loids.> !9 Chemical compounds can be categorized into po-
lar and non-polar compounds. Non-polar profile of plant
leaves was still not reported. Here we are reporting for the
first time non-polar compounds presence in plant leaves of
Plumbago zeylanica.
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MATERIALS AND METHODS

Petroleum ether, methanol, KOH, n-hexane, ethyl acetate,
diethyl ether, and chloroform of Merck Ltd. were used.
Plumbago zeylanica plant (leaves) was obtained from RK
University garden in Rajkot and it was identified by Dr. An-
jisha Maharshi, School of Science, RK University.

Preparation of extracts™

Plumbago zeylanica plant was dried for one to two weeks
at room temperature. The dried material was finely pow-
dered. 126.50 gm of powder was extracted with petroleum
ether for at 60-80°C using soxhlet apparatus and the ob-
tained extract was 3.40 gm.

Saponification'?4

The petroleum ether extract obtained by soxhlet extraction
was then suspended in 20% alcoholic KOH in round bot-
tom flask. This solution was then refluxed for 8 hours with
constant stirring. After it was refluxed, the solution was col-
lected in a separating funnel and 30 ml distilled water was
added. 100 ml of diethyl ether was added to the separating
funnel stirred, shaken and then left to stand for separation
of layers. Two layers were formed, an aqueous layer con-
taining saponifiable fraction (A) and an organic layer con-
taining unsaponifiable fraction (B). Multiple times extract-
ed with diethyl ether and separated saponifiable fraction
(A) and unsaponifiable fraction (B).

Saponifiable fraction (A)>1¢

Saponifiable fraction (A) was acidified with 5N H,SO,
and the aqueous layer was extracted 3-4 times with di-
ethyl ether. Ethereal layer was collected and washed with
distilled water, dried over anhydrous Na,SO, and evapo-
rated to obtain fatty acid portion (100 mg). An accurately
(90 mg) weighed fatty acid portion was taken with 10 ml
methanol in presence of catalytic amount conc. H,SO, and

refluxed on water bath for 10 hrs. Cooled the same and di-
luted with (40 ml) water and extracted using hexane. The
extract was dried over Na2SO4 and volume was made up
to 10 ml with hexane and gas chromatography, and mass
spectrometry analysis was performed.

Unsaponifiable fraction (B)

The unsaponifiable fraction (B) was washed with water till
it became neutral and then dried with sodium sulphate.!”
It was filtered and dried. The obtained dried unsaponifi-
able matter was 0.812 gm. The unsaponifiable extract was
further dissolved in di-ethyl ether and gas chromatography
and mass spectrometry analysis was performed.

GC-MS Protocol

The GC-MS analysis was carried out using Agilent Tech-
nologies Model 5977B MS occupied to 7820A GC equipped
with HP-5 capillary column (30 mx0.32 mm i.d.; 0.25 pm
film thickness). The column temperature was initially held at
60°C for 5 min, then increased to 100°C with a rate of 10°C/
min, held for 1 min further, raise the temperature to 150°C
at a rate of 10°C/min, held for 10 min after that to increase
temperature up to 200°C at a rate of 10°C/min, hold time 10
min, continue to 250°C with rate of 10°C/min, hold time 10
min. Raise the temperature to 300°C at a rate of 10°C/min
and hold time 5 min. Helium flow rate was 1.3 ml/min. The
ion source of the MS was operated at 230°C and the transfer
line at 260°C. Electron impact (EI) ionization was carried out
at 1195.2 EMV, and quantitative determination was based on
the total ion current corrected for the detector response of
each compound. For analysis, compounds were dissolved in
diethyl ether (2 ml) and 1 pl aliquots by auto-injector. The
mass range from 50-850 Amu was scanned at a rate of 1562
[N= 2] unit/second. Compounds were identified by direct
comparison of mass and their patterns were matched with
data from the NIST 14 Library having more than 2,50,000
mass patterns of reported compounds.
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Figure 1. GC graph of saponifiable fraction.
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Table 1. Fatty acids identified from Plumbago zeylanica

Molecul Peak
Peak RT Name of the compound olectar M.W. cakarea
formula %
1 14.54 Pimelic acid, isobutyl 4-octyl ester C,,H,;0, 3285 0.38
2 26.557 Methyl stearate C,oH;40, 298.50 1.64
3 29.577 Adipic acid,3-oxobut-2-yl undecy ester C, H,0 370.52 2.21
4 33.997 Docosanoic acid, methyl ester C,,H,0, 354.61 16.76
5 40.54 Tetracosanoic acid, methyl ester C,,H,,0, 382.66 21.23
[ 43.332 Hexacosanoic acid, methyl ester C,,H.,0, 410.72 6.17
7 45.926 Octacosanoic acid, methyl ester C,,H, 0, 438.77 4.09
8 49.896 Triacontanoic acid, methyl ester C,,H,0, 466.82 7.77
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Figure 2. GC graph of unsaponifiable fraction.

Table 2. Non-polar compounds in Plumbago zeylanica

Molecul Peak
Peak RT Name of the compound olectar M.W. cakarea
formula %
1 41.957 Longiverbenone C,sH,,0 218.33 3.37
24-Norchol-22-ene-3,12-diol, diacetate,
2 47.088 C,H,,0, 430.63 1.96
(3a., 5B., 12a)
3 48.276 Gamma-sitosterol C,H;,0 414.71 40.99
4 48.508 Stigmasta-5,24(28)-dien-3-ol, CHO 412.69 269
’ (3 B.,242) 297748 ’ '
5 49.517 Taraxasterol C,,H;,0 426.72 32.42
6 51.104 Lanosterol C,H5,0 426.72 10.96
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RESULTS

Saponifiable fraction (A)

Plant contains non-polar compounds as lipid and other
compounds. Here we have converted lipid into their esters
by esterification and then identified using GC-MS. Di-
rect injection of lipid was not possible into GC-MS. So, it
was necessary to convert lipids into their esters. The result
showed that by the esterification procedure eight fatty acids
were identified by GC-MS. Single injection of esters mix-
ture in GC-MS gives accurate results for identification of
fatty acids with use of NIST library. Here we have identified
eight fatty acids methyl esters from leaves of Plumbago zey-
lanica (Fig. 1, Table 1).

Unsaponifiable fraction (B)

Unsaponifiable fraction was injected into GC-MS and
six non-polar compounds were identified confirmed by
GC-MS. The comparison of the mass spectrums with the
NIST database gave more as confirmatory compound
structure match (Fig. 2, Table 2).

Compound-1 (JRR-1): Longiverbenone, M.E- C,.H,,0,
M.W. -218.33, RT- 41.957. GC-MS fragment: The peak at
41.957 minutes had a mass [M*] 218.33. The daughter ion
spectra of compound revealed the characteristic fragments
m/z 121.1, 163.2, 203.2, 218.33.

Compound-2 (JRR-1): 24-Norchol-22-ene-3,12-diol,-
diacetate,(3.alpha.,5.beta.,12.alpha.),M.E.- C,;H,,0,, M.W.
-430.63, RT-47.088. GC-MS fragment: The peak at 47.088
minutes had a mass [M*] 430.63. The daughter ion spectra
of the compound revealed the characteristic fragments m/z
133.1,159.1, 191.1, 255.2, 271.2, 430.63.

Compound-3 (JRR-1): y-sitosterol, M.E. - C,,H. O,
M.W. - 414.71, RT-53.983. GC-MS fragment: The peak at
48.276 minutes had a mass [M*] 414.4. The daughter ion
spectra of the compound revealed the characteristic frag-
ments m/z 145.1, 213.2, 255.2, 329.3, 414.4.

Compound-4 (JRR-1): Stigmasta-5,24(28)-dien-3-
ol,(3, 242), M.E. - C,H,,0, M.W. - 412.69, RT-48.598.
GC-MS fragment: The peak at 48.598 minutes had a mass
[M*] 412.69. The daughter ion spectra of the compound
revealed the characteristic fragments m/z 119.1, 145.1,
159.2,213.2,281.2,314.3,394.4

Compound-5 (JRR-1): Taraxasterol, M.E- C, H, O,
M.W. - 426.72, RT-49.517. GC-MS fragment: The peak at
49.517 minutes had a mass [M*] 426.7, the daughter ion
spectra of the compound revealed the characteristic frag-
ments m/z 189.2,207.2,218.2, 411.4, 426.7.

Compound-6 (JRR-1): Lanosterol, M.E. - C, H. O,
M.W. - 426.72, RT-51.104. GC-MS fragment: The peak at
51.104 minutes had a mass [M*] 426.72. The daughter ion
spectra of the compound revealed the characteristic frag-
ments m/z 137.2, 159.2, 187.1, 229.2, 259.2, 393.4, 4114,
426.7.

DISCUSSION

The saponifiable fraction which was separated through sa-
ponification from petroleum ether extract contains eight
fatty acids i.e. pimelic acid isobutyl 4-octyl ester, methyl
stearate, adipic acid, 3-oxobut-2-yl undecy ester, doco-
sanoic acid methyl ester, tetracosanoic acid methyl ester,
hexacosanoic acid methyl ester, octacosanoic acid methyl
ester, triacontanoic acid methyl ester. All the fatty acid was
identified as their fatty acid methyl ester. The unsaponifi-
able matter was separated through extraction with diethyl
ether. From the unsaponifiable fraction longiverbenone,
24-Norchol-22-ene-3,12-diol, diacetate (3a., 5B., 12a),
gamma-sitosterol, stigmasta-5, 24(28)-dien-3-ol, (3p,24z),
taraxasterol, lanosterol were identified. Previously, Ajayi et
al. reported GC-MS analysis of roots of Plumbago zeylanica.
In the study, ethanol extract was used for GC-MS analysis.
Here we used petroleum ether solvent to identify particu-
larly non-polar compounds with respect to fatty acids and
other non-polar chemical entity. On the other hand, our
study used the leaves of Plumbago zeylanica. Here we are
reporting for the first time the non-polar compound profile
of Plumbago zeylanica leaves. So, the objective of study was
completely achieved with the use of chromatographic tech-
niques i.e. TLC and GC-MS.

CONCLUSION

An efficient and rapid method was developed for efficient
separation of fatty acids and nonpolar chemical entity us-
ing GC-MS. The fatty acids and non-polar chemical com-
pounds identified in this experiment may be responsible for
the biological activity of the plant. The GC-MS method can
be used in pharmaceutical and natural product industry.
Here we have done a non-polar study of Plumbago zeylan-
ica plant leaves. Researchers can take initiative to study the
polar compound in leaves of this plant for further studies.
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U MaccC-CNeKTpoMeTpuu

Ixaitew [Ixananu!, Taypanr Jy6an!, Ynpar Parxopn!, ITankax Hapus?

I Kagpeopa xumuu, axynvmem ecmecmeennvix Hayk, Yuusepcumem Padxckom, Paduckom, Unous
2 Konnedx ecmecmeennuvix nayx Ilpuii Manubxanu & Cvm. Hasanben Bupanu (nesasucumuiii), Yuusepcumem Padxckom, [ydxcapam, Undus

ABTOP ANA KoppecnoHaeHumn: [xaiten [xanann, Kadenpa xummn, @axynbreT ecTeCTBEHHBIX HayK, YHUBepcureT Pajkkot, Marucrpanb bxas-
Harap, Tpamb6a, Pajpkkor, Vnpgust; E-mail: jayesh.dhalani@rku.ac.in; Ter.: +919662182090

[aTta nonyyeHus: 26 oxts6ps 2019 ¢ Aara npuemku: 30 Hosx6ps 2019 ¢ flata ny6nukauymun: 30 uows 2020

O6pasel} UMTMpoBaHusA: Dhalani J, Dubal G, Rathod Ch, Nariya P. Evaluation of non-polar composition in Plumbago Zeylanica
leaves by gas chromatography and mass spectrometry. Folia Med (Plovdiv) 2020;62(2):308-13. doi: 10.3897/folmed.62.e47647.

Pe3tome

BBepeHue: Pactenne Plumbago Zeylanica (untpak) oTHocutcs k Plumbaginaceae. PacteHne o6afaeT mupoKuM CrieKTpoM dapma-
KOJIOTMYeCKOTO JIeVICTBHA..

Lenb: Lenbio faHHOTO MCCIE[OBAHNS OBIIO BBLBIIEHIE XXVMPHBIX KICIOT U HETIO/IPHBIX XMMITIeCKIX BEIeCTB B MCThAX Plumbago
Zeylanica.

Martepuanbl U MeTO/bl: DKCTPaKT HeTPOIEHOro 3dupa N3rOTOBIIM C MICIIONb3oBaHueM annapara Cokcnera. OMbUIEHHAS 1 He-
OMbIJIEHHas1 q)paKIH/IH 6bIIIa Honyqua B npouecce omblieHns. bpima npOBeneHa OOIIO/THUTE/IbHAA 3Tepmbm<aum;1 1A yCTaHOB]IeHI/IH
Hann4msa )KI/IPHI)IX KMCIOT B OMBIJIEHHOJ Macce. FasoBylo xp0MaTorpa¢)M10 n MaCC—CHeKTpOMeTpI/IIO HPOBO,HI/IJII/I KaK Ha OMBI/ICHHDBIX,
TaK I Ha HEOMBUIEHHBIX (pakiysix. Bce MeTnmoBbie ahupbl JKMPHBIX KICIOT ¥ HEIIO/ISIPHbIE XMMIYeCKIe COCTAB/LIIoNIve ObIIN UeH-
TUGUIIPOBAHBI C UCIONb30BaHMeM AaHHbIX 616mmoTexy NIST (HaunoHambHBI MHCTUTYT CTAHAAPTOB 1 TEXHOIOTHIT).

Pesynbratbl: Bouio ycraHoBIeHO 0o6liiee KOMMYIECTBO B 14 MHIPEMEHTOB IIpK IOMOLy cpaBHeHus faHHbX NIST. VI3 Hux 6p110
BBIABJICHO 8 METM/IOBBIX 9(MPOB >KMPHBIX KMUCTIOT ¥ 6 HEMOJIPHBIX XMMUYECKMX BEIeCTB. 3[eCh MBI IPOaHAIM3UPOBAIN XKIPHbIE
KIC/IOTBI M HENOJLAPHBIE XMMIUYECKIE BEIleCTBa, MCIONb3YH TOT ke MeTop GC-MS.

BbiBOAbI: HacToAmuit aHa/mi3 mokasai, 4To mucThsa Plumbago Zeylanica comepskat 8 XXMPHBIX KUC/IOT U 6 HETIONIAPHBIX XVMITIECKVX
BemiecTB. OCHOBHasA Ile/Tb MCC/IEOBAHA 3aK/II0Ya/Iach B pa3paboTke 3P PeKTUBHOTO MeTOfa MACHT(VKAINY HEIIOTAPHBIX KOMIIO-
HEHTOB PACTEHNA MyTEM OJHOKPATHOI MHBEKLUI METOJIOM XpOMaTorpadmiu.

KnwoueBble cnoBa

supHble Kucnorsl, GC-MS, plumbaginaceae, plumbagin, crepon
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