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ABSTRACT KEYWORDS
Piper sarmentosum is well known due to its culinary and medicinal Piper sarmentosum;
properties and has a great potential of commercialization. Herbal GCTOF-MS;
standardization is atedioustask mainly dueto un-availability or inadequacy Pdlitorine;
of methods and standards, and itslacking is the single biggest hindrance in Sarmentine;
the acceptance of herbal products in main stream of pharmaceuticals. Sarmentosine.

Therefore, present study aimed to develop an analytical method using gas
chromatography time of flight mass spectrometry for the simultaneous
quantification of three amides, which can be used as pharmacologically
active analytical markers to standardize the product made from this plant
and others containing these compounds. Three amides, pellitorine (1),
sarmentine (2) and sarmentosine (3), isolated and identified previoudly from
fruit of the plant were used as markers to develop and validate the method.
Lowest limit of detection (LOD) of 1, 2 and 3werefound tobe0.10, 0.10 and
0.12 ng/ml, respectively, at asignal to noiseratio 3 : 1, whereas the lowest
limit of quantification (LOQ) was taken 1.00, 1.00 and 12.00 ng/ml,
respectively, at asignal to noiseration 10 : 1. The method was found to be
linear (R?=0.9985 to 0.9995) withrelative standard deviation (RSD) < 5%.
Intraday and inter day accuracy was found to be 97.40-100.00% with
precision (RSD < 5%). The percentage recoverieswere 97-100% with RSD <
5%. The method was found sensitive and reproducible, and applied
successfully to quantify the amides in ethanol and supercritical CO,
extracts of fruit of Piper sarmentosum. The method isfound to be simple,
fast and easy to perform, and may be helpful for natural product industry as
well as natural product scientists to produce standardized extracts and
products from the plant. ~ © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION to culinary and medicina properties. Different partsof

theplant are used traditionally to cureanumber of ail-

Piper sarmentosumRoxb. (Piperaceae) isculti- mentd*2, Additionaly, the plant hasbeeninvestigated
vated aswell asfound wild under shady treesintropi-  for anumber of pharmacological activitiessuch asanti-
cd and sub-tropica countries. Theplantispopular due  amoebic?, antibacterid™, anti-neoplastic®, neuromus-
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cular blocking!®, hypoglycemic?, anti-malaria(®, anti-
oxidant!®*Y, anti-tuberculosi§*2*?, antiagiogenicd* and
anticancer*™. Dueto these activities, the plant hasa
great potentid of commercidizationasmedicind plant.
By mainta ning cons ency inqudity, efficacy and sifety,
the products of the plant may get better and wider ac-
ceptancein pharmaceutica market.

In addition to this, extracts of well-defined con-
stituents, standardized, arerequired for bioassaysand
cinicd trids. Thedifficulty in standardization of herba
formulationsistheun-availability and inadequacy of ana-
Iytical methodsand standards. Herbal productscan be
standardized by devel oping analytical methodsapply-
ing modernand ytica techniquesand marker compounds
of different categories.

The phytochemical constituents of Piper
sarmentosumareamidealkaloid, pyrones, flavonoids,
sterolsand neolignang*>1¢19, Among these, amidesare
the most prominent and possess many pharmacol ogi-
cal properties. Keeping it in view, we selected three
amides, characteristic of theplat, to be used asmark-
erstodevelop and vaidatean andytical method, which
may be used to produce standardized products made
from thisplant and others containing these markers.

Amidesareneutra toweakly acidic dueto linkage
of nitrogen with carboxylic group, and are composed
of an acid moiety such as cinnamic acid forming an
amidewherenitrogenisinafiveor sx memberedring
or anisobutyl chain. Diverse methods have been re-
ported for the quantification of different amides. A gas
chromatography/FID method isreported for amides,
piplartine, 4-desmethyl piplartineand cenocladamide®.
UV, HPTLC and HPLC methods area so reported for
the quantification and determination of amidesin pep-
per species?t29, UV method i s non-specific because
other constituents present in the extract may interfere
to producefa seresults. HPTLC isa so asemi-quanti-
tativetechniquewith high limit of quantification, hence
isnot suitableto detect minute quantities. HPLC isa
good techniquedueto itsresolving power but limit of
detection and co-eluting substances arethemain con-
cerns. GCTOF-MSisavery sensitiveinstrument and
offer thefacility to measure massinaspecific range.
Hence, inthisstudy we used GCTOF-M Sto quantify
three amides in the extracts of Piper sarmentosum.
According to best of our information, no method has
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been reported for the simultaneous quantification of
pellitorine, sarmentineand sasmentosineusing GCTOF
MS.

The aim of this study was to develop a simple
method for s multaneous quantification of threeamides
in Piper sarmentosumextracts. Sothat it can be used
to standardize herba products madefromthis plant.

EXPERIMENTAL

Plant material

The fruit of the plant was collected from Pulau
Pinang, Maaysiainthemonth of March 2007 and au-
thenticated by Prof. Dr. Zhari Ismail, Herbal Secre-
tariat, School of Pharmaceutical Sciences, Universiti
Sains Maaysia, where avoucher specimen was de-
posited videreference# 0071/06. Thefruit wasdliced
into small pieces, dried at 40 °C and pul verized.

Chemicals

HPL C grade methanol and analytical grade etha
nol, acetone and hexane were procured from Merck.
Thestandards, pdlitorine, ssrmentineand sarmentosine,
previoudly isolated fromfruit of the plant wereused as
andyticd markers.

Instrumentation
1. Supercritical fluid extraction (SFE)

SC-CO, extraction wasperformed using SFE Sys-
tem (ISCO Inc., Lincoln, NE, USA) consisting of a
CO, gascylinder (MOX GasesBhd, Selangor), achiller
(Yih Der BL-730), supercritical fluid extractor (SFX
220), controller (SFX 200), syringe pump (Model
100DX) and restrictor temperature controller associ-
ated with two coaxialy heated capillary restrictors.

2.GCTOF-MS

Analysiswas performed by gas chromatography
system (Hewlett Packard 6890 N Network GC sys-
tem) equipped with detector LECO Corporation Pe-
gasuslll Timeof Flight Mass Spectrometer and Injec-
tor 7683 series. The column HP-5 (30 m X 0.32 mm
ID, 0.25Vm phasefilm) was used.

Extraction

Five gram powder of thefruit wasextracted with
50 ml ethanol by reflux for 1 h and the procedure was
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repeated twice. Fruit powder (5 g) wasal so extracted
with supercritical CO, asablank extraction was per-
formed to clean theva vesand supercritical fluid sys-
tem with acetone and hexane at 60-70 °C and 34.47-
41.37 MPa. Then thefruit powder was extracted at
60 °C and operating pressure of 3000 psi. Then both
the extracts were filtered through filter paper
(Whatman No. 1) using Buchner funnel and dried at
40°Cinvacuo.

Chromatogr aphicconditions

Heliumwasused asacarrier gasat aconstant flow
rateof 1.2 ml/min. Temperaureof thetransfer line, ion
source and injector was maintained at 250 °C. Tem-
perature of theoven waskept 80 °C for 5 min and then
increased from 80°C to 280°C at arate of 7°C/min.
Thevoltage of the detector waskept at 1650V. Sample
volumewas 1.0 ul as split less injection and data acqui-
sitionwasperformed with LECO Chromatof software
at arate of 10 spectraper second (35 to 550 amu).

Limit of detection (L OD), limit of quantification
(LOQ) and linearity

Stock solutions of standards, 1, 2 and 3, were
prepared in HPL C grade methanol to aconcentration
of 1 ug/ml. For LOD and LOQ, working standard
solutionswere prepared by further diluting the stock
solution with methanol to concentration ranging from
0.10-10.00 ng/ml. LOD wasnoted at SN ratioof 3: 1
while LOQ wastaken aat S/N ration of 10 : 1. For
calibration, stock solution of each of three standards
was prepared in methanol to a concentration of 500
ug/ml. The working stock solutions were prepared by
diluting the stock solution with methanol to get
concentration ranging from 0.20— 500.00 pg/ml. Cali-
bration curves of the standards were constructed by
plotting concentration against peak areaand linearity
wasevaluated by linear regression.

Validation of themethod

A quantity of 10 ug of each 1 and 2, and 20 pg of 3
wasdissolvedin 1 ml methanol toform amix standard
stock solution. From the stock solution aseriesof work-
ing standard sol utionswere prepared in methanol rang-
ing 10, 20, 50, 100 and 150 ng/ml for compound (1)
and (2) while 20, 40, 100, 200 and 300 ng/ml for com-
pound (3). Theseworking solutionswere used to de-
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terminerecovery, intraday and inter day accuracy and
precision of the method. Theintraday accuracy and
precision weredetermined for each of the standardsby
andyzing eachworkingsolutionsx timesinasingleday,
whilefor inter day accuracy and precision, each of the
working standard solutionswas analyzed 6 timesfor 5
consecutivedays.

For extraction recovery, pulverized plant materia
was spiked with working standard sol utions of each
of the standard. The spiked sampleswere extracted
by aprotocol mentioned in extraction. A blank sample,
without spiking, was a so extracted in the same man-
ner. Theextraction recovery value of each of the stan-
dard was cdl cul ated as a percentage of concentration
spiked (true value) and obtained value after extrac-
tion over that of an equivalent amount without spike
extraction.

Prepar ation of samplesand analysis

Thestock solutionsof ethanol and supercritica CO,
extractsof thefruit were prepared in methanol to acon-
centration of 1.651 and 23.3 mg/ml, respectively. Work-
ing solutionswere prepared by diluting the stock solu-
tionsto 100 timeswith methanol.

For extraction recovery studies, 200 mg of fruit
powder was spiked with mix standard sol utions, dried
and extracted with 15 ml ethanol by reflux for 1 h, the
extractionwasrepeated twice. Theextract wasfiltered,
dried at 40 °C and dissol ved in methanol to make solu-
tionto aconcentration of 1.00 mg/ml. Thesame quan-
tity of the powder, without spike, wasa so extracted as
acontrol.

Theworkingsampleswerefiltered by 0.45um PTFE
syringefilter (Whatman, Ma dstone, England) and ana-
lyzedintriplicateat chromatographic conditions men-
tioned above. Chromatographic peaks of the samples
wereidentified by comparingtheretentiontimeand mass
(m/z) with those of the standardsand finally quantified
using cdibration curves.

STATISTICALANALYSIS

All thesamplesand gandardswereandyzedintrip-
licateand resultswere averaged. For intraday and in-
ter-day accuracy the standardswereandyzed six times

and resultswere averaged.
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RESULTSAND DISCUSSION

The LOD of amide 1, 2 and 3 was found to be
0.10,0.10and 0.12 ng/ml, respectively at asigna to
noiseratio 3 : 1 whilethe LOQ was taken as 1.00,
1.00and 1.20 ng/ml at signal tonoiseratio 10: 1. All
the standards showed linearity over thewholerange
investigated with squared correlation coefficient of
0.9985 or better. Therecovery, intraday and inter day
accuracy and precision values of the standards are
showninTABLE 1. Therecovery vauesof dl thecon-
centrations studied ranged from 97.10 - 100.50%. The
intraday accuracy valueswere 98.16-101.50% while
the corresponding precision values expressed asrela-
tive standard deviations (RSD), were 0.66 - 5.84%.
Inter-day accuracy valuesof the standardswerefound
to be 97.60-100.79% with corresponding precision
(RSD) values0.86- 4.78%. Theseresultshave shown
that themethod isreliableand reproducible. Thechro-
matograms shown in the Figure 1 indicated that the
method had given good separation of themarkers. The
structures of thesemarkersare shownin Figure 2.

TABLE 1: Recovery, intraday and inter-day precision and
accuracy values of pellitorine (1), sarmentine (2) and

sarmentosine (3)
Recovery Intraday Inter-day
Concentration (n=3) (n=6) (n=6)
ng/ml Mean RSD Accuracy Precison Accuracy Precision
% % % RSD % % RSD %
Pellitorine
150 100.00 1.52 100.00 1.87 100.79 1.63
100 99.34 113 100.00 0.89 99.43 2.65
50 98.76  3.32 97.98 2.76 98.02 4.26
30 9942 4.01 101.50 2.05 98.96 2.78
20 98.02 4.21 99.34 3.98 97.87 4.34
Sarmentine
150 100.03 1.23 99.08 1.45 100.00 1.74
100 99.50 3.26 99.05 0.66 99.64 2.34
50 100.00 2.67 100.12 4.76 100.00 1.39
30 98.32 3.69 100.00 3.56 98.47 4.43
20 9843 4.17 98.79 5.84 98.72 4.97
Sarmentosine
300 100.00 1.98 100.00 243 100.00 3.16
200 10050 241 100.00 351 100.00 0.86
100 99.65 2.90 100.23 0.99 97.60 4.35
60 99.21 315 98.16 0.68 98.54 1.69
40 97.10 2.89 99.54 3.52 99.03 4.78
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perature. It wasfound that the accuracy of the method
isnot affected by minor changesin the described chro-
matographic conditions.
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Figurel: lonogramsof standards, pellitorin (1), sar mentine
(2) and sar mentosine (3) and super critical CO, extract of the
fruit of Piper sarmentosum, A = standards; B = supercritical
CO, extract of fruit
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Figure2: Chemical structuresof themarkersused for the
deve opment of analytical method

The method was applied for the quantification of
amidesin ethanol and supercritical CO, extractsof fruit
of Piper sarmentosum. The content of amide 1, 2 and
3inmg/gof extractispresentedin TABLE 2. The con-

Themethod wasfoundlineer over thewholerange eyt of amidesin ethanol extract wasfoundto belower

of the samples. Robustness of themethod waseval u-
ated by making minor changesin gasflow and tem-

as compared to supercritical CO, extract. It indicates
the efficiency of supercritical CO, extractionfor the
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amides. The relative distribution of the amides,
pellitorine, sarmentineand sarmentosing, infruit of the
plantisfoundtobeinaratioof 1: 0.54: 0.25, respec-
tivey. Thesemarkersaredigtributed throughout the plant
viz fruit, leaves, stem and root. Hence, the extracts of
all these parts of the plant can be standardized using
thishighly senstivemethod.

TABLE 2 : Concentration of amides in ethanol and
supercritical CO, extractsof fruit of Piper sarmentosum  (n
:3)

Relative
Content of amides (mg/g + SD) distribution
Sample of amides
1 2 3 Total 1 2 3
Bthandl o5 104440 1314002 0124006 53530 1 0025 0.003
extract

SFE
extract

SFE (supercritical fluid extract)

63.7+4.00 054+0.04 0.96+0.03 65200 1 0.008 0.015

CONCLUSION

A simpleand sensitive GCTOF-M S method for
the s multaneousdetermination of threeamidesin Piper
sarmentosum has been devel oped for thefirst time.
Themethod isfound to be accurate and precise, and
can beused to standardizethe extractsand natural prod-
uct made from the extractsof Piper sarmentosumus-
ing pellitorine, ssrmentineand sarmentosineasanayti-
cal markers. Moreover, the method may beavauefor
conducting stability and pharmacokinetic studiesof for-
mulationscontaining theseamides.
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