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Abstract. Among the various species within the Lavandula genus, Lavandula 

angustifolia (true lavender) and Lavandula × intermedia (lavandin) are considered the 

most significant, because they are grown both for their beauty as ornamental plants and 

for their essential oils, which are widely used in cosmetics, perfumery, and 

aromatherapy. This paper presents the results of a study carried out on plants in their 

second year of cultivation, from two varieties of lavender (`Little Lottie  ̀ and 

`Munstead`) and one variety of lavandin (`Grosso`), grown under the ecological 

conditions of NE Romania (city of Iași). The plants' decorative aspect (by determining 

some morphological characters) and the chemical composition of the organic extract 

obtained from the flowers were analyzed. Lavandin showed the highest growth in height 

(88.5 cm) and diameter (141 cm), as well as the highest number of inflorescences/plant 

(570 infl./pl.). The lavender varieties had 38.4-56.7 cm heights and bush diameters of 

61.2-70 cm, with the highest values in `Munstead` and an almost identical number of 

inflorescences/plant (199.4-200.1). The chemical composition, evaluated by GC-FID-

MS showed the presence of higher linalool amounts (maximum in lavandin), linalyl 

acetate, and lavandulyl acetate (maximum in `Munstead`), eucalyptol (maximum in 

lavandin), and camphor (only in lavandin). 
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Rezumat. Dintre speciile genului Lavandula L., levănțica (L. angustifolia Mill.) și 

lavandinul (L. x intermedia Emeric ex Loisel) sunt considerate cele mai importante 

deoarece sunt cultivate atât pentru valoarea decorativă, cât și pentru uleiurile esențiale 

utilizate pe scară largă în cosmetică, parfumerie, aromaterapie. Lucrarea prezintă 

rezultatele unui studiu efectuat la plante aflate în anul doi de cultură, de la două soiuri 

de levănțica (`Little Lottie  ̀și `Munstead`) și un soi de lavandin (`Grosso`), cultivate în 

condițiile ecologice din NE României (orașul Iași). A fost analizat aspectul decorativ al 

plantelor (prin determinarea unor caractere morfologice) și compoziția chimică a 

extractului organic esențial obținut din flori. Lavandinul a înregistrat creșterile cele mai 

mari în înălțime (88,5 cm) și diametru (141 cm), dar și numărul cel mai mare de 

inflorescențe (570 infl./pl.). Soiurile de levănțică au avut înălțimi de 38,4-56,7 cm și 

diametrul tufei de 61,2-70 cm, cu valori maxime la soiul `Munstead ,̀ iar numărul de 

inflorescențe/plantă aproape identic (199,4-200,1). Compoziția chimică, determinate cu 

GC-FID-MS, a evidențiat prezența în cantități mai mari a linaloolului (maxim la 

lavandin), acetatului de linalil și acetatului de lavandulil (maxim la `Munstead`), 

eucaliptolului (maxim la lavandin) și camforului (numai la lavandin).  

 
1 "Ion Ionescu de la Brad" Iasi University of Life Sciences, Romania 
2 Dept. Agrobiotechnologies Agrobioinstitute, Agricultural Academy “Dragan Tsankov” 

Sofia, Bulgaria 



LUCRĂRI ŞTIINŢIFICE SERIA HORTICULTURĂ, 67 (1) 2024, USV IAŞI 

267 

Cuvinte cheie: levănțică, lavandin, caractere morfologice, extract organic. 

INTRODUCTION  

The Lavandula L. genus (Lamiaceae family) comprises 47 species, numerous 

hybrids and about 400 varieties of herbaceous or subshrub plants native to the 

Mediterranean climate, many of them appreciated for their decorative appearance but also 

for their valuable volatile oil content, with uses in different fields (perfumery, cosmetics, 

pharmacology, traditional medicine, aromatherapy, food, etc.) [Aprotosoaie et al., 2017; 

Pokajewicz et al., 2021; Pokajewicz et al., 2023]. The specific fragrance of plants of the 

genus is due to the presence of monoterpenes synthesized in the aerial parts of the plants, 

especially in flowers [Hassanpouraghdam et al., 2011; Cantor et al., 2018; Bogdan et al., 

2020; Nedeltcheva-Antonova et al., 2022]. Some Lavandula species contain high 

amounts of camphor, which has antimicrobial and antifungal effects, while others have a 

high content of antioxidant substances (Cavanagh and Wilkinson, 2002).  

Among the species of greater economic and ornamental importance are lavender 

or English lavender (L. angustifolia Mill.) and lavandin (L. x intermedia Emeric ex 

Loisel.), a hybrid between L. angustifolia and L. latifolia Medik.  [Asci et al., 2019].  

Lavender has lignified stems at the base, with an average height of approx. 40-60 

cm, and forms compact, regular clumps. The leaves are linear or lanceolate, with wavy 

margins, silver-green, and covered with tomentum. The flower stems are unbranched, 

with the flowers arranged in compact terminal spikes organized in whorls of 3-5 flowers. 

The essential oil is of low toxicity, even undiluted, and can be used to treat wounds and 

burn infections. It is one of the species widely cultivated globally and is officially 

recognized by the European Pharmacopeia as a medicinal plant [Nedeltcheva-Antonova 

et al., 2022; Kiprovski et al., 2023]. 

Lavandin differs from lavender in its larger bush size, broader leaves and branched 

flower stems with flowers in lax spikes. Its primary use as a raw material for the extraction 

of essential oils, which are particularly rich in terpenoids (linalyl acetate, linalool), as it 

has a higher yield than lavender [Asci et al., 2019].  

The ISO (International Organization for Standardization) standards for lavender 

and lavandin are reliable reference points for assessing essential oil quality and 

authenticity [Wilson et al., 2023]. 

The present work analyzes a number of morphological characters of ornamental 

interest, as well as aspects concerning the composition of organic extracts from fresh 

flowers of L. angustifolia Mill. and L. x intermedia Emeric ex Loisel. 

MATERIAL AND METHOD  

Two cultivars of L. angustifolia (`Little Lottie` and `Munstead`) and one cultivar of L. x 
intermedia (`Grosso`) were studied (fig. 1). 

'Little Lottie' is a cultivar with white - pink flowers and height up to 40 cm (fig. 1.a), and 
'Munstead' a variety with purple flowers, silver- green foliage that grows in dense bushes up 
to 60 cm high (fig. 1.b). 

'Grosso' reaches a height of 90-100 cm, forms a globular bush, has green leaves and 
inflorescences of approx. 15 cm in length and 5 cm in diameter, with purple flowers (fig. 1.c). 
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The experimental cultures were established in 2022, in the field of the Floriculture 
discipline at the Iasi University of Life Sciences, Romania. Planting was done at distances of 
50 cm between rows and 50 cm between plants per row. The experiment was single-factor, 
the experimental factor being the cultivar, with three graduations, resulting in three 
experimental variants, arranged in randomized blocks with three replicates (5 
plants/replication). 

                    
                  a) 'Little Lottie'                   b) 'Munstead'                      c) 'Grosso' 

Fig. 1. Appearance of studied taxa 
 

The experimental cultures were established in 2022, in the field of the Floriculture 
discipline at the Iasi University of Life Sciences, Romania. Planting was done at distances of 
50 cm between rows and 50 cm between plants per row. The experiment was single-factor, 
the experimental factor being the cultivar, with three graduations, resulting in three 
experimental variants, arranged in randomized blocks with three replicates (5 
plants/replication).  

Biometric determinations considered total plant height from ground level, total length of 
flower stems, inflorescence length and number of inflorescences per plant. The results were 
statistically interpreted by determining the correlations between some morphological 
characters to establish their relationship. Correlation coefficients were calculated and linear 
regression through mathematical modeling from MS EXCEL application of MS Office 2019 
package was used. 

To determine the composition of the organic extract, 30 flowers were collected from 
each cultivar using tweezers, without pressing the calyx, and placed in 20 mL vials with 4 mL 
of ethyl acetate (Sigma). The hermetically sealed tubes were stored at 4°C until extraction. 
The extract containing volatile compounds from the flowers was collected and dried by adding 
anhydrous sodium sulfate (Sigma) (Guitton et al., 2009). Analyses were performed with an 
Agilent 7890A gas chromatograph (GC) coupled with an Agilent 5975C quadrupole mass 
spectrometer (MS). A DB-WAXetr column with a length of 30 m, internal diameter of 0.32 mm 
and film thickness of 0.32 µm was used. The operating conditions were as follows: the helium 
flow rate was 5.0 mL min-1 and the oven temperature started at 65 °C, increasing to 170 °C 
at a rate of 1.5 °C min-1. The injection was done in splitless mode with a purge flow rate of 3 
mLmin-1. Both injector and detector temperatures were set at 250 °C. The MS source was 
operated in electron ionization (EI) mode at an electron energy of 70 eV, and the ion source 
temperature was 200°C. Mass spectra were acquired in the mass range of 40-300 a.m.u. 
(atomic mass units) (Zagorcheva et al., 2013). The constituents present in the EO samples were 
identified by comparing their relative retention indices, estimated using a mixture of a 
homologous series of aliphatic hydrocarbons from C8 to C40 and MS fragmentation patterns 
with those from an Adams mass spectra library and NIST′08 (National Institute of Standards 
and Technology). The GC analysis was performed on an Agilent GC-7890A gas 
chromatograph (Agilent Technologies, USA) equipped with a flame ionization detector (FID) 
under the same conditions as described above. The FID temperature was maintained at       
280 °C for the oil analyses. The relative composition of the investigated samples was 
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calculated based on the GC-FID peak areas (measured using the HP-5 ms column) without 
using a correction factor. 

RESULTS AND DISCUSSIONS  

Morpho-decorative characters 

The study analyzed the correlations between different morpho-decorative 

characters of the three Lavandula taxa, constructed the corresponding linear regressions, 

wrote the regression equations and calculated the Pearson correlation coefficients. Results 

were interpreted according to the following significance intervals: r<0.25 weak 

correlation, 0.25<r<0.5 medium correlation, 0.5<r<0.75 strong correlation and r >0.75 

very strong correlation. 

Between total plant diameter and total plant height (fig. 2), medium positive 

correlations were obtained for 'Little Lottie' (r = 0.38) and 'Grosso' (r = 0.29), while in 

'Munstead' the correlation between the two traits was weak negative (r = 0.12).  

   
                        a) 'Little Lottie'                                                    b) 'Grosso' 

Fig. 2. Correlation between the diameter of the plant and the total height of the plant 
 

In the case of plant diameter and number of inflorescences/plant (fig. 3), a 

strong positive correlation was identified for 'Little Lottie' (r = 0.83) and a medium 

to strong positive correlation for 'Munstead' (r = 0.53), while a non-significant 

negative correlation was identified for 'Grosso' (r = 0.02). 

    
                       a) 'Little Lottie'                                               b) 'Munstead' 

Fig. 3. Correlation between the diameter of the plant and the number of inflorescences/plant  
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The pair of total plant height and flower stem height (fig. 4) correlated 

average positive for 'Little Lottie' (r = 0.41), average negative for 'Grosso' (r = 0.35) 

and non-significant in 'Munstead' (r = 0.09). 

It was found that the correlations between flower-stem length and 

inflorescence length (Fig. 5) were strongly positive in 'Little Lottie' (r = 0.74), and 

medium in 'Munstead' (r = 0.28). In cv. 'Grosso', the correlation between the two 

traits was medium negative (r = 0.29). 

   
                               a) 'Little Lottie'                                                     b) 'Grosso' 

Fig. 4. Correlation between the total height of the plant and the height of the flower stem 
 

    
                         a) 'Little Lottie'                                                    b) 'Munstead' 
Fig. 5. Correlation between the total height of the plant and the length of the inflorescence 

 

Composition of the organic extract 

The study aimed to identify the main essential constituents—linalool, linalyl 

acetate, lavandulyl acetate, eucalyptol, and camphor—extracted from an organic 

sample, using a more accessible and cost-effective method. A comparative analysis was 

conducted using GC-MS to evaluate the extract obtained from fresh flowers alongside 

the essential oil. Essential oil extraction, performed using the Clevenger method, 

resulted in yields of approximately 2.9% for lavandin and 2.6% for lavender. These 

results are consistent with previous studies, such as Xiangyang and Pu (2020), which 

reported a lavender yield of 2.2%.  

The extraction yield calculation was performed by relating the concentrations of 

volatile aromatic compounds identified in the essential oil to the corresponding values 

of the same analytes in flowers. Thus, by comparing the results obtained from the 

organic extract with ISO standards, the feasibility of oil extraction (the oil content being 

more concentrated) and the valorization potential of the cultivars could be detected. 
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Data are presented in table 1 of means, medians and standard deviations based on 

samples tested in triplicate. 

The lavandin cultivar ('Grosso') showed the highest content of linalool 

(21.61±0.224%), a terpene known for its floral and slightly spicy aroma and valued for 

its calming and relaxing properties in aromatherapy. In the two cultivars of L. 

angustifolia, lower linalool content was observed: 15±3.168% in 'Munstead' and only 

5.09±3.168% in 'Little Lottie'. Linalyl acetate recorded the highest concentration in 

'Munstead' (39.93±6.548%), followed by 'Little Lottie' (11.82±0.111%) and 'Grosso' 

(2.42±0.049%). 
Table 1 

Concentrations of aromatic main constituents 

Sp. / cv. Ec. 
Linalool 

(%) 
Linalyl 

acetate(%) 
Lavandulyl 
acetate(%) 

Eucalyptol 
(%) 

Camphor 
(%) 

L. x 
intermedia 
‘Grosso’ 

x̄ 21.61 2.42 0.43 12.56 2.05 

x͂ 21.51 2.40 0.42 12.63 2.05 

σx 0.224 0.049 0.017 0.400 0.025 

L. angustifolia 
‘Munstead’ 

x̄ 5.09 39.93 2.99 0.34 - 

x͂ 4.77 36.69 2.94 0.34 - 

σx 1.388 6.548 0.298 0.035 - 

L. angustifolia 
‘Little Lottie’ 

x̄ 15.00 11.82 1.45 0.37 - 

x͂ 13.58 11.8 1.97 0.39 - 

σx 3.168 0.111 0.985 0.053 - 

x̄ - mean value, x͂ - median value, σx standard deviation  
 

Lavandulyl acetate was the compound with much lower concentrations than 

linalyl acetate in all the taxa analyzed, in the same descending order: 'Munstead' 

with 2. 99±0.298%, followed by 'Little Lottie' (1.45±0.985%) and 'Grosso' 

(0.43±0.017%). Eucalyptol showed large differences between species, with the 

highest content being determined in the lavandin cultivar, 12.56±0.400%. The 

lavender cultivars had a much lower content, 0.37±0.053% in 'Little Lottie' and 

0.34±0.035% in 'Munstead'. The lavandin cultivar 'Grosso' also stood out for its 

camphor content (2.05±0.025%), a component not identified in lavender cultivars. 

The average content (%) of the compounds identified in the organic extract of 

lavender and lavandin cultivars is shown in fig. 6. 
 

 
Fig. 6. Main aromatic constituents (concentrations %) 
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L. angustifolia premium oils (ISO 3515:2002) should contain 25–38% 

linalool, 25–45% linalyl acetate, 3.4–6.2% lavandulyl acetate, and 0.5–1% 

camphor. Both analyzed varieties had lower linalool levels; 'Munstead' met the 

linalyl acetate range, while 'Little Lottie' did not. Neither met the lavandulyl acetate 

standard.   

Lavandin 'Grosso' oils (ISO 8902:2009) require 24–35% linalool, 28–38% 

linalyl acetate, 1.5–3% lavandulyl acetate, and 6–8% camphor. The study found all 

compounds below these limits, except for relatively better linalool (21.61%) and 

camphor (2.05%), but very low linalyl acetate (0.43%), suggesting reduced 

aromatic quality. 

CONCLUSIONS  

1. The intensity and direction of the correlation coefficient between the 

morphological characters analyzed were different between species and cultivars of 

Lavandula. In the two L. angustifolia cultivars, 'Little Lottie' showed direct correlations 

with medium and high intensity (r>0.38) for all pairs of characters, whereas 'Munstead' 

showed negative correlations with weak or insignificant values for the character pairs 

plant diameter/height and plant height/flowered stem length, respectively medium 

positive correlations for the other character pairs. In the case of lavandin ('Grosso'), the 

correlations were negative, insignificant or of medium intensity, except for the character 

pair bush diameter/plant height where the correlation was positive. 

2. The variety of morpho-decorative characters such as plant size, number of 

inflorescences, color, as well as the intensity of the fragrance, make the studied cultivars 

suitable for ornamental purposes. 

3. 'Grosso' had terpene levels that were partially aligned with the ISO standards for 

lavandin (by linalool content), and 'Munstead' had values close to the ISO specifications 

for L. angustifolia, in terms of linalyl acetate and lavandulyl acetate.  

4. Use in aromatherapy recommends cv. 'Grosso' for its linalool content and 

cv. 'Munstead' for its linalyl acetate content. 
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