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ABSTRACT

This paper deals with the effect of different stabilizing techniques on the evolution
of the volatiles in rosemary (Rosmarinus officinalis L) and thyme (Thymus officinalis
L.) cultivated in Sardinia during nine months of storage. Fresh leaves were collected
and soon divided in four batches, which were subjected to hydro distillation and
GC-MS analysis, the first batch as fresh, the second one after drying in a labora-
tory pilot dryer, the third after freezing in a forced air freezer and the fourth after
freeze drying in a laboratory freeze dryer.

All the samples were adequately packaged and stored. Samples for analysis
were taken at 3 months intervals. The fresh, stabilised and stored plant material
were hydro distilled for 4 hours using a Clevenger-type. The oils were analysed
in duplicate by gas chromatography, using a flame ionization detector. Qualita-
tive analysis was done by GC/Mass and mass units were monitored from 10 to
450 at 70 eV.
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Results of the evolution of volatile compounds of the differently samples seem
to evidence that the best way to stabilize the herbs is freezing.

Key words: Rosmarinus officinalis L.; Thymus officinalis L.; essential oils; stabi-
lisation; storage.

INTRODUCTION

The shelf life of spices is traditionally extended by drying. Fresh herbs, due to
their high water content, undergo micro-organism growth and adverse biochemi-
cal reactions. On the other hand drying may result in a lot of physical and chemi-
cal alterations. Air and oven-dehydration are the main methods used to stabilize
spices. During oven drying, in general, losses of volatile compounds are directly
dependent on the temperature and time used. Anyway, other unit operations that
may be proposed are freezing and freeze-drying.

Thyme and rosemary grow both wild in the Mediterranean basin and they are
very much appreciated for their aromatic, antimicrobial and antioxidant proper-
ties (Dorman and Deans, 2000; Nguyen et al, 2000). The effect of mechanical
air drying on the volatiles of T. officinalis and R. officinalis have been extensively
reported (Blanco et al., 2002; Fadel and El-Massry, 2000; Raghavan et al., 1995;
Venskutonis, 1997). However, we have no knowledge about changes during stor-
age on volatile composition of air dried, freeze dried or frozen samples of these two
species cultivated in Sardinia.

The aim of this paper is to verify the effects of the above cited stabilizing tech-
niques on the evolution of the volatiles in rosemary (Rosmarinus officinalis L)
and thyme (Thymus officinalis L.) cultivated in Sardinia during nine months in
storage.

MATERIALS AND METHODS

Fresh leaves were collected and soon divided in four batches, which were subjected
to hydro distillation and GC-MS analysis, the first batch as fresh, the second one
after drying in a laboratory pilot dryer, the third after freezing in a forced air freezer
and the fourth after freeze drying in a laboratory freeze dryer. Drying was done at
45°C and 1250 m3/h for thyme and 38°C and 300 m3/h for rosemary. Freeze drying
was done with an Edwards Modulyo freeze dryer at a condenser temperature of
-52°C, shelf temperature of 20°C and pressure below 10 Pa for 24 hours. The oven
dried samples were packaged both under vacuum inside a polypropylene film and
at atmospheric pressure inside polyethylene bags, while freeze dried herbs were
packaged in an aluminate film under vacuum; both samples were stored in the
dark at 20°C. Frozen herbs were packaged in polyethylene bags and stored in the
dark at -18°C. Samples for analysis were taken at 3 months intervals up to nine
months. The fresh, stabilised and stored plant material were hydro distilled for 4
hours using a Clevenger-type and the oils were stored at —-20°C before analyses,
which were carried out on two replicates of each sample by gas chromatography,
using a flame ionization detector. Qualitative analysis was done by GC/Mass and
mass units were monitored from 10 to 450 at 70 eV, as reported in a previous
paper (Piga et al., 2007).
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RESULTS AND DISCUSSION

Rosemary essential oil yield showed the most significant reduction in freeze
dried samples, while frozen herbs evidenced the least reduction. Results of GC/
MS analyses of frozen and freeze dried samples showed that borneol, y-terpinene
and mirtenol had the major losses during storage, (myrtenol disappeared after 9
months in storage on freeze-dried samples). Dried samples evidenced a major de-
crease also in B-pinene, terpinolene, and methyl charvacrol.

Thyme essential oil yield showed the most significant reduction in air dried sam-
ples, while frozen herbs evidenced the least reduction. Results of GC/MS analyses
of frozen and freeze dried samples showed that terpinel-4-ol, thymol methyl ether,
carvacrol methyl ether and caryophyllene ether had the major losses during stor-
age, (carvacrol methyl ether and caryophyllene ether disappeared after 9 months in
storage). Dried samples evidenced a major decrease also in a-thuyene, octen-3-ol,
myrcene, y-terpinene and carvacrol.

Packaging material of dried herbs resulted in contrasting results.

From these preliminary results we can state that the best stabilising unit opera-
tion is freezing for both herbs.

ACKNOWLEDGEMENTS:

The authors thank the Regione Autonoma della Sardegna for financial support
(LR14.11.2000 n. 21 Art. 11 “Ricerca e sviluppo”, (attivita di studio e ricerca aventi
la finalita generale dello sviluppo del settore agricolo}, project title “Effetto di diversi
interventi tecnologici di stabilizzazione di piante officinali tipiche della Sardegna,
per l'ottenimento di principi attivi e la produzione di estratti di alta qualita”.

REFERENCES

Blanco M.C.S.G., Ming L.C., Marques M.O.M. and Bovi O.A. 2002. Drying temperature effects in rose-
mary essential oil content and composition. Acta Horticulturae 569: 99.

Dorman H.J.D. and Deans S.G 2000. Antimicrobial agents from plants: antibacterial activity of plant
volatile oils. J Appl Microbiol 88: 308.

Fadel H.H.M. and El-Massry K.F. 2000. Rosmarinus officinalis L: effect of drying on the volatile oil of
fresh leaves and antioxidant activity of their extracts. J Ess Oil Bear Plants 3(1): 5.

Nguyen D.V., Takascova M., Jakubik T. and Dang M.N. 2000. Antioxidant effect of thyme in rape-seed
oil. Biologia 55: 277.

Piga A., Marchetti M., Usai M., Del Caro A., Meier H.P., Onorati V. and Vinci F. 2007. Influence of differ-
ent drying parameters on the composition of volatile compounds of thyme and rosemary cultivated
in Sardinia. Proc. 3rd Intern. Simp. CGIR, Naples, Italy, 24-26 September 2007, http://www.aidic.
it/3CIGR/.

Raghavan B., Abraham K.O. and Koller W.D. 1995. Flavour quality of fresh and dried Indian thyme
(Thymus vulgaris L.). PafaiJ 17: 9.

Venskutonis P. R. 1997. Effect of drying on the volatile constituents of thyme (Thymus vulgaris L.) and
sage (Salvia officinalis L.). Food Chem 59: 219.



	Citazione
	Frontespizio
	Pagina 2 
	Pagina 3 

	Influence of storage time on the composition of volatile compounds of air dried, frozen and freeze dried thyme and rosemary cultivated in Sardinia
	Pagina 28
	Pagina 29




