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Optimizing eugenol extraction conditions from fresh and dried samples of
holy basil (Ocimum sanctum)
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ABSTRACT

The study of herbal medicine is simultaneously @aeciemt practice and a currently growing and evolyifield. A
staggering variety of therapeutic agents have alsebeen isolated from essential oils and their fieiz medical
properties demonstrated. Holy basil (O. sanctua® been the subject of many studies with the attyedient
eugenol proving to be a potent adaptogenic ageith tealing potential across a wide array of ailnt®n For
continuing research, as well as therapeutic usegergning and understanding the ideal eugenol etioam

conditions for different preparations of the hegbdssential. This study investigates the optiroatitions under
which eugenol can be extracted from freshly growth @mmercially prepared samples of holy basilg@hctum).
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INTRODUCTION

Holy Basil Ocimum sanctumis one of the most widely grown herbs for therdjgeuse [1]. Native to India, the
heavily branched and tropical plant can grow ud8cinches in height [2]. Three distinct variet@sholy basil
exist: Rama, which is the most commonly found wigiteen variety, Krishna, which is the stronger dlead red-
purple variety, and Vana, which grows wild in tlwefsts of South Asia and Malaysia [3-5].With it®tin the
ayurvedic system of medicine, holy basil has baéized for thousands of years [2]. The herb iedigs a remedy
for a variety of conditions including the commond;cheadaches, stomach disorders, heart disedksanimation,
malaria, various forms of poisoning, as well asig@l and flavoring purposes [6-7]. Previous stgcon holy basil
have proven the herb to be an adaptogen—it askistisody with stress and helps to normalize bodgtions [6].
The essential oil of holy basil, eugenol, is thaughbe responsible for such properties [1].

Herbal essential oils contain hundreds of phytoagbels that help to promote general health and tbesbody’s
immune system[6,8-10]. The essential oil of anybhean be extracted using a variety of methods dicty
distillation, solvent extraction, cold pressing, ceeation, or supercritical carbon dioxide extract[é]. Essential
oils are extracted from the dried or fresh herbsabee they are much more concentrated (75 to h@#s}i[3].An
increasing interest in herbal medicine for therdipause has sparked a surge in the study of trengaboils from a
variety of herbs [11-15] for their pharmacologicases since it is the oils that demonstrate the maxi benefits
[16]. The objective of the current study is toatatine the optimal eugenol extraction conditionsffesh and dried
samples of holy basil. By determining these opticoaditions, industrial production of these therajic agents, as
well as general household use, could be greatlydxsgal.
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MATERIALSAND METHODS

Preparation of Plant Samples:

Organic Ramacimum sancturseeds were purchased from Horizon Herbs LLC irigtils, Oregon. Seeds were
allowed to germinate on a damp paper towel inside-sealable plastic bag in direct sunlight. Afjermination,
(approximately 7 days) samples were planted inmitaining 0.12% ammonical nitrogen, 0.09% nitrgteogen,
0.07% phosphate, 0.14% soluble potash, and 0.108drtilizers by weight. Planting took place ulyJof 2011.
Plants were maintained at 20°C with 10-12 hour@ndirect sunlight per day. Samples were wateredexsled.
Flower buds were removed to promote continual gnoand to keep the plant from dying prematurely. e Th
harvesting of holy basil leaves began in late Atigmsl continued until March of 2012. To harveséves were cut
from the stems and placed onto a flat surface yo fdee from heat and light. Complete dryness aesieved in
five days. Fresh samples were then stored in dighdi container. For comparison, additional saspbf pre-
grown, organic Rama holy basil were purchased fiMountain Rose Herbs in Eugene, Oregon and storeal in
separate airtight container.

Isolation of Essential Oil:

The essential oil was isolated from both types af/ basil samples using a micro-scale distillatagparatus. A
sand bath was heated to 100°C using a hot plateeotfe reflux and distillation were performed. aéty 1.0 g of
the dried holy basil along with 12 mL of distilledhter was added to a round bottom flask to bedloxe Samples
were refluxed for 10, 20, 30, 40, or 55 minutedteAthe appropriate time had elapsed, the flask iwamediately
removed from reflux apparatus and quickly cooledotmm temperature in an ice bath. The dregs war®ved by
gravity filtration and the filtrate was stored incéean glass vial. A separate micro-distillatigmparatus was
assembled to isolate the essential oils from thgpkes. Five milliliters of the filtrate along with boiling chip were
added to the round bottom flask. A Hickman columas secured to the flask and the entire apparatisdowered
into a heated sand bath. The essential oil distivas collected between 88°C-95°C. These sames stored in
a refrigerator at 2°C until needed for further gea.

Gas Chromatography/Mass Spectrometry (GC/MS) Aisalys

Analysis of the essential oils was carried out ggirShimadzu GC/MS-QP2010. The instrument wapeedi with

a SHR5XLB fused silica capillary column (30m x (hh). For each sample type and reflux time, sepa@-
MS samples were prepared by adding p0Q0of essential oil and 1000L of Hexane (spectrometer grade). The
method parameters for sample analysis consisteoh afijection port temperature of 230°C, a columngerature
starting at 35°C, and ramping at a rate of 15°Chmina final temperature of 300 °C. The analysideghwith a 30-
minute hold at 300°C.

Identification and Qualification of Essential Oib@ponents:

The chemical constituents of the essential oil weualitatively identified using the Shimadzu softesdor the
GC/MS. Since each sample was prepared in the saammer, quantification of eugenol in each sampls wa
determined by peak area, using TIC peak integratiArea normalization was then used to calculagepércent

concentration using the equation; % concentratig/\ﬁi-x 100 (where Ais peak area).

RESULTSAND DISCUSSION

Eugenol was found to be the primary component énetkiractions from each sample series. In gensuhjecting
the samples to increasing extraction times resuft@screasing concentrations of eugenol (Table 1).

It was noted that for both sample series, extrastiasting longer than 55 minutes resulted in $teaecreasing
eugenol concentrations. The fresh basil sampkgdalied an optimal eugenol extraction (highest eotration per
sample) time of 55 minutes while the commerciallgvgn and dried sample series showed an optimaaetion
time of 40 minutes with eugenol concentration begig to decrease when subjected to a 55 minutaaidn time
(Figure 1).

29
Pelagia Research Library



Caitlin N. Hahn and Jeremy R. Burkett Asian J. Plant Sci. Res., 2013, 3(5):28-31

Table 1: Eugenol concentrations as a function of extraction times

Fresh Holy Basil Samples
Extraction Time Peak Area |Peak Height

A/H Concentration % | P2k Retention

(min) (counts) (counts) Time (min)
10 8542¢ 5745¢ 1.4¢ 0.3¢€ 12.96¢
20 19725( 13433t 1.4¢ 1.3¢ 12.97:
30 30353 19778( 1.5¢% 2.2¢ 12.97:
40 55701« 40971« 1.3t 3.82 12.97¢
55 129778 93145¢ 1.3¢ 6.01 12.96¢

Dried Holy Basil Samples
Extraction Time Peak Area |Peak Height

Peak Retention

ion ©
(min) (counts) (counts) AR Concentration % Time (min)
10 145146 98572° 1.47 11.3¢ 12.98:
20 197615 132798 1.4¢ 15.6% 12.98:
30 217066! 145414 1.4¢ 10.9¢ 12.98¢
40 549650 358691! 1.5¢ 28.71 12.99(
55 310518t 210436: 1.47 23.7¢ 12.98¢
Eugenol Concentration by Peak Area Eugenol Concentration by Peak Height
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Figure 1. Eugenol concentrationsasa function of extraction times

When comparing the eugenol concentrations of oriesst the other, it is important to note that toenmercially
grown and dried samples consistently showed sinifly higher concentrations of eugenol in the aotad oils
under any of the extraction conditions (Table Jgrethough the overall trends within the serieseddd.

The results of this study indicate that eugenahigch more concentrated in the essential oils adddsamples of
holy basil. It is clear that increasing the extiat time for fresh samples coincided with an imse of eugenol
concentration up to a maximum at 55 minutes, witdrap in concentration for extraction times beydhdt
(unpublished results). The dried samples of halsilldisplayed a similar trend with the exceptibatta maximum
concentration was reached after only 40 minutes.

The reason for this difference is most likely doghe large difference in baseline eugenol conaéntr between
the fresh and dried samples. It is clear that dbmmercially dried samples display a much highegeeol
concentration due to a more complete absence d@rviratthe samples. It follows that a much largegenol-to-
sample mass ratio can be obtained when extractomg tommercially dried samples as compared to tbghf
samples, which still contain a small amount of waitat will be included in the total mass of eaeimple. Thus,
holding all samples to identical total masses yéld the observed differences in total eugenolkeoitration.
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A higher concentration of eugenol will also coireitd a shorter maximum extraction time due to diatively low
volatility of the compound [17]. Fresh samplesthainuch lower total eugenol concentrations, casuigected to
longer extraction times without a significant lagsthe compound while their commercially dried ctarparts will
begin to lose the component at extraction timegdomhan 40 minutes.

CONCLUSION

Eugenol is thought to be primarily responsible ttoe many medically beneficial characteristics af tterb Holy
Basil [1]. A better understanding of the optimatraction conditions of this compound can lead itopter and
more effective ways of obtaining it for continuingsearch. This study demonstrates the optimalreligxtraction
conditions for two different preparations of Holg$|.
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