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GAS CHROMATOGRAPHIC ESTIMATION OF AROMATIC
CONTENT IN THEIR MIXTURES

Ristid s' Mihailo, Dortlevi6 M. sofija, Arsid A.Ivana, Runjaid-Anti6 N. Dusanka, vild A. Snezana
Institute forMedicinal Plant Research "DrJosif Pandic", T. KoSiuska l, Belgrade, Serbiaand Montenegro

Summary

Gas chromatographic. me.thocl 
.was 

developed 
{o1 es.tination of aromatic herbal drug content in their mixruressubjected to applicari_on in bakery inctustfy. Method includes iritorio, of e,csential oil yro* single herbal drugsand their mixtures' GC analysis'o7 isoit"a oils, 

.select-ion "f 
r"f*'"*:, consrituent in GC proJite of single oils,and calculation of the contents of constirutive herbal arrg, i, ,i"; mixtures. lr/ith certaii precautions thisapproach could be successfully oppli"d i, currenr quality ,itrot pr.oc,tice oJ such and similar products.

Keywords: herbar drug, mixtures, determination, essentiar oirs, gas chromatography

Introduction

when certain product consists of the mixture of several cut or pulverised herbal drugs, orappropriate plant extracts, the most often is very difficulf to accomplish required quantitativeanalysis' Quantification in this case assum€s estimation (or determination) of contents ofconstitutive single.herbal drugs (or appropriate extracts), ettnorgt, modest direction for thequantification' which can be found'i, in. most common reliable sources, offering and

:[TJilfJli;ffi$:?,,1;:;i:,,0.'work with certain herbar a,.,g nng..f.i"i,, i, is not-quire

From the other side, meniioned fingerprints of medicinal and aromatic plants, the most oftenobtained by certain chromatographlc tecnniqre., srch ur,lnin_tuyer chromatography (TLC),gas-liquid chromatograptrv (cc), or high nir.r".rrrr". riqrra chromatography (HpLC), arevariable' This variabiti.rv.ls closeiy related with the cnemicar composition oianarysed herbaldrugs (or extracts), which can vary in very wide proportions. Subsequently, it is quite clearthat virtual analytical standards in targeted quantiicaiion .oura be only constitutive originalsingle herbal drugs (or extracts), used io. preparation offinished product.Furthermore' in each of fingerprints (chrom?to.graphic ;;ont.r; of single herbal drugs (orextracts)' appropriate marker constituent should u". J.r..,Ia ias a reference) for quantificationpurposes' All these markers must present specific constituents_ for selected drugs (extracts) fortargeted mixture, and shourd be easiry identified, arj qr*r,r.i:d in it. Th.;, u?") .onau.tingsharply defined procedures. for obtaining.certain fingerprints (chromatographic profiles) of allstandards and samples, and properly upfilying uasicluantii,.ution rules for processing of raw

*|lilf::lij[r":jL:i"T;",;. .,tin,ution or consiitutive herbar a.,g, 1oi.*iractsf in their
In this article' results of determination essential oils in homogeneous mixtures of pulverisedherbal drugs and starting (original) pulverised single r',"ruul a.rgs were used, along with thosecoming out form accompanieo cc anaty19s, for single drug estimation in their mixtures.Proposed procedure consisted of the iollo*ing 

"Jpr'-irJr"rion 
of essential oil from singleherbal drugs and their mixtures (lo), GC analyiis of isolated oils (2o), selection of reference(marker) constituent in GC profi)e oreach single oil r:;j,-"ro calculation of the contents ofconstitutive herbal drugs in their mixtures (4").

HERBAL DRUG
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Material and methods

Samples selection
Subjects of the characterisation were two herbal mixtures, which contained, along with onenon-aromatic drug, two or three pulverised aromatic herbal drugs, u, 

"onr,i,rtive 
(single)herbal drugs' The first of these contained )!% of Frangriog cortex pulvis,20%oof pulverisedmint leaf (Menthae piperitae foilum), 20%. of 

"ur:u*'uy-rruit 
(carvi fructus) and 25oh ofparsley fruit (Petroselini fructur;. Th"'r".ond one contained o f l5% of Cynarae Jblium pulvis,55Yo of pulverised oregano leaf (origanr heracleotiil,i itiu*) and 30yo of coriander fruit(Coriandri fructus).

Isolation of essential oils

i'Jlilrui1'rilffJ.,|illed 
and quantified in three repetitions in a crevenser type apparatus,

Analytical gas chro-matography (GC/FID)
GC/FID analysis of the oil. 

-*ut 
carried out on a Hewlett-packard Hp-5g90 Series II GCapparatus' equipped with split-splitless inlet and automatic liquid sampler (ALS), attached toHP-5 column (25 m '0'32 mm, b.sz p* film thickn.r;t;;; fitted to flame ionisation detector(FID)' carrier gas flow rate (H2) was..l mvmin, ,prii ,utio l:30, injector temperarure was250"c' detector temperature 300;4, while colum"',"iip.rrirre was linearly programmed from40-260"c (at rate of 4olmin). Solutions of essential oil samples in ethanol (..1%) wereconsecutively injected by ALS (l pl, split mode) in ,.ipri.u*. Area percent reports, obtainedas result of standard processing of chromatograms, were used as base for the quantificationpurposes.

Gas chromatography - Tlss spectrometry (GC/MS)
The same analytical conditionslas those mentioned for GC/FID) were employed for GC/MSanalysis, along with corumn uF-svs Q0 m . 0.25 ii, o.zs pm firm thickness;, usingHewlett-Packard HP G 1800c Series II GCD system. lnsteao of hydrogen, helium was usedascarriergas'Transferlinewasheated at260'c.Murrrf..i.uwereacquiredinElmode(70

:JIil"TJi 
ranse 40-450' Sample solutions in ethanoL s\'tlwere injectJ tv'ar-s (200 nt,

Selection of marker constituents
while selecting marker constituents in each of single oirs, the aim was to select the mostabundant and the most. specific components, whenJver it was possible. Although the finalcalculation could be theoretically accomplished taking from GC profile of selected oilcomponent of free choice, for this purpose the major oil"constituents were typically selected.Marker constituents for selected tre.uai drugs and"r.rut.o oiir, in the 

"ur. 
oiit i. study, were

ilT*:,rfi##,hii.vone 
for caraway, myristicin ro. pu.rr.y, carvacrot ro. o..grno uno

Results and discussion

Results on the essential oil content, as well as the contents of selected marker constituents arepresented in Table l ' Simultaneously, normalised chromatograms (GC) of essential oilsisolated from test mixtures and their constitutive n..uui J.g, u.. giu.n in Figures I and2.
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Nohalased chromatogram ot the mixture 28 {averaged: gfid,lB38.d; gfid1B40.d; gridls64.d)
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Normalised chromatogram ot parstey oit (averaged: gtidi825.d; gfidt829.d: gtid183i d)
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Nohaljsed chromatograh ot caraway oit (averagd: gfid1836.d; gridi837.dt gfidi863.d)
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Fig. l. Normalised chromatogrum of th
aromatic herbar drugs (mint reaves, caraway seeds and parsrey seeds)
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Nohalised chrohatogram of the mixture 38 (averaged: gfidiB3g.d; gridr841.di gfidi665.d)
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Fig'2' Normalised chromatograms of the essential oils of mixture 3B and its constitutive
aromatic herbar drugs (oregano reaves and coriander seeds)

s?mples
Table l. A cor ents of'essential oils and relafed mark

Sample Content of the oil (%) Marker content (%) Remark
Coriander 0.3 r 79.97 linalool
Parsley 0.64 64.60 myristicin
Mint 0.78 39.04 menthol
Oregano 3.20 78.83 carvacrol
Caraway 0.39 82.70 carvone
Mixture 28 0.88 7.19

10.50
43.29

menthol
carvone
myristicin

Mixture 3B 1.52 5.53
73.49

linalool
carvacrol
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Tentative calculation procedure assumed following approximations: content of the essentialoil in non-aromatic drugs coming into composition ofherbar mixtures (Frangulae cortex andCynarae folium) is zero (APl;, and relative-density of all essential oils isolated from differentsingle herbal drugs and mixtures is identicar and equarto r [arz;content of essential oils of single herbal drugs (%Eo,) in the essential oils of herbal mixtureswas calculated according to the equation 1Eq.r1, *h... M. and M* are concentrations of
;:'.'J|.,i lil:::,;:iltituent 

(expressed in percents) in rhe oir irom mixture and corresponding

,ZEO*:100.M,r/M*
[Eq.l]

content (% mlm) of single herbal drugs (%DX) in appropriate mixtures could be calculatedfrom the equations t9q?), or [Eq.2a], rih".. yoEo,,isfhe content of oil in herbal mixture andyoED* - conrent of the oil in the ,ingi. herbal a.ug iX;.
%oDX:|00.(%EO^/%ED,).(M,,/M*) 

[Eq.2], e.g.

ohDX=100.(%EO,.M,y(%ED_.M,) 
[Eq.2a]Simultaneously, sum of contenis of 

'all 
constitutive herbal i.rg, in their mixture (yoDxt,%oDX2,...,ohDX,), rh."l19 b9 l_00, as is presented in equarion [Eq.3].yoDXiohDXz+ ...+oADXn=100 iEq :i

Table2. C_q$g4t of the oils of mint, caraway and)

Constituents Content (%mlm)
Expected* Found**

Menthae piperitae aetheroleum 39.59 18.42
C arvi fruct i ae thero leum 19.80 12.70
reffose lrni lructi aetheroleum 40.61 67.01

Total:
,f I00.00 98.r3

essential oil

essential oil
Table 3 Content of the oils of nd coriande

Constituents Content (%o m/m)
Expected* Found**

Origani aetheroleum 95.08 93.23
L or tandr I lruct i ae t he ro le um 4.92 6.91

Total:
* 100.00 100.14

According to determined .ont"** According to calculation using equation 1eq.f1 (uncorrected).

According to determined .o,** According to calculation using equation [Eq.l] (rincorrected). '

Table 4. Content of mlnt, caraway and ln t ')h

Constituents Cgntent (% m/m)
Declared Found* Found**

r rangune corle_r (pulvis) 35.00 36.49
Menthae pip. folium (nulvis) 20.00 20.77 9.30
varvr Jructus lpulvrs) 20.00 28.64 12.83
P e tro s e I ini fruc tus (nulv i s) 25.00 92.43 4r.38

Iotal: r00.00 141.84 100.00*EO. is taken from f
**Eo'n is calculated as corrected (proportional)sum of constitrtir. oit, una %DX is calculated-fri-ri IEq.2l.
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Table 5. Content of andore ro ano conander ln mlxture 3b

Constituents Content 1%o mlm)
Declared Found* Foundx*

Origani folium Grulvis) 55.00 44.28 53.93
C or iandri .frucrzs (pu lv i s) 30.00 33.88 41.29
Cynarae fo I ium (pulv is.) 15.00 21.84 4.78

Total: 100.00 100.00 r 00.00*EO. is ruO.n**Eo' is calculated as corrected lproportlonaij sum of constitutive oirs and6/oDxis caicutatea from [Eq.2].

Discussion about above presented results should take into account the aim of developedprocedure, for quality control of herbal. mixtures .rgg"rila for use in bakery industry inrelatively low concentrations (up to Z_3%).
The first approximation in our ialculation (AP1) assumes that non-aromatic drugs (Frangulaecortex and cynarae Jblium) which come into composition or nerbal mixtures do not containessential oils at all' In opposite, certain deviation of obtained results t" th;;;;;iected, couldbe occurred' According to the second approximation (Ap2), relative densities of all essentialoils coming into account are identical and equal to l,'whai is surely not true. Typical valuesfor relative densities of oils taken into account ranging from a 0.900-0.916 for mint, g0l-gz0
for carawav, 1.043-r.083 for parsrey, 0 93.5.-0.960 f;. ;;;u;o , and 0.862_0.878 for coriander,what means that density could vary(roughly) from 0.86-i.0g, or about20%o.Sutsequently, itis quite clear that AP2 itself could te the ,ou.." of rather significant deviations.Furthermore, procedure for isolation and determination of the essential oil of parsley(gravimetric), differed from that applied in the case of all other samples (volumetric). Becauseof nature of procedure applied ln tne case of parsley, there is a certain suspicion thatcomposition of oil is. somewhat changed, due to possible decrease of contents of low volatileconstituents, during "drying" of oil.
cause of deviations could be also found in non-uniformity of samples tested (first of allherbal mixtures), imprecision in standardprocedure apptieo io, isolation and quantification ofessential oils, errors coming out from GC analyses,'as well as poor selection of markerconstituents.

Conclusions

Results obtained approved our assumption that this approach could be successfully applied incurrent quality control practice of such and similar'producrs. H;;;;, ..n"ir';..cautionsshould be applied especially in the part dealing wittr trr. 
".r.ntiul ;, ;;ilfication andisolation.
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