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Summary. The influence of phenylurea cytokinins DROPP and 4PU-30 on
essential oil composition (GC analysis) of cineole-type spearmint cultivar
CS-87 was studied. Increase of the major components 1,8-cineole (with 13.8–
22.5%) and p-cymene (with 13–16.5%) and nearly double decrease of carvac-
rol and thymol was observed. Since these alterations affected insignificantly
the essential oil quality we recommend application of 4PU-30 at 25 mg/l and
DROPP at 100 mg/l in case the productivity and composition of essential oil
are well-balanced and the specific pharmacological activity could be guar-
anteed.

Key words: spearmint, essential oil composition, 1,8-cineole, phenylurea
cytokinins, DROPP, 4PU-30

Abbreviations: DROPP – 50% thidiazuron (TDZ) – (N-phenyl-N´-(1,2,3-
thidiazol-5-yl) urea); 4PU-30 – N-(2-chlor-4-pyridyl)-N´-phenylurea

Introduction

Cytokinins produce various physiological effects on plants. In case essential oil plants
are treated with such phytoeffectors for the purpose of increasing their herbage and
oil productivity it is of great importance to bear in mind the probable alterations of
their essential oil composition.

Zlatev et al. (1978, 1980, 1990), Iliev et al. (1983) and Iliev (1991, 1991a) have
established an increase of productivity of herbage, essential oil and rhizomes in
Mentha piperita L. without unfavourable changes in essential oil composition after
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treatment with purine- and urea-type cytokinins. The authors recommend phenylurea-
type cytokinins for practical use because, compared to purine-type, they are more ac-
tive, not expensive and non toxic.

Ivanova and Iliev (1993) observed the stimulative effect of some phenylurea cyto-
kinins (BAP, DPU, TDZ, and 4PU-30) on the rooting process in peppermint in vitro
propagation. The insignificant influence of TDZ and 4PU-30 on the essential oil com-
position of in vitro produced peppermint plants was established (Ivanova et al., 1996).
Stimulative effects of foliar-apllied purine- and phenylurea-type cytokinins on plant
growth and essential oil content without alteration of the oil composition were rep-
orted for some Lamiaceae species: Mentha piperita, M. spicata (with carvone as a
main component), M. suaveolens, Lavandula vera, Salvia officinalis (El-Keltawi and
Croteau, 1986, 1987). It was established that the primary influence of cytokinins was
to stimulate the overal accumulation of monoterpenes typical of the respective es-
sential oil.

Production of Mentha spicata (L.) Huds. essential oil is a relatively new line in
Bulgarian mint manufacturing. The most widely known spearmint oil contains as a
major component carvone. In the 1974–1980 period forms with different main com-
ponents (linalool, cineole, or mixed) were obtained on the basis of the chemical hy-
brid variability of this species. Different fragrances of essential oils obtained from
these new varieties – Mechta, Lina, Krista, CS-87 and CS-26 – expand the apllication
of spearmint in pharmaceutical, food-processing and tobacco industries (Jankulov et
al., 1979; Stoeva and Yankulov, 1987; Stoeva, 1990).

The positive effect of the derivatives from the well-known cytokinin DPU (N,N´-
2-phenylurea): DROPP – 50% thidiazuron (TDZ) – (N-phenyl-N´-(1,2,3-thidiazol-
5-yl) urea) and 4PU-30 – N-(2-chlor-4-pyridyl)-N´-phenylurea, applied to Mentha
piperita, motivates our experiments with new varieties of Mentha spicata. Results
concerning carvone spearmint cv. Mechta demonstrated an inscrease of the essential
oil productivity (maximum by 56% compared to the control sample after treatment
with DROPP 100 mg/l in the spring). Qualitative oil alterations relate only to changes
in the proportions of components (in general a drop of carvone with maximum 34.04%
was compensated for by a rise of limonene with 32.22%) (Stoeva et al., 1995). The
authors have established increase of the essential oil yield up to 50 kg/ha after treat-
ement of cineole spearmint CS-87 with the same plant regulators (unpublished data).

With the present study we aimed to investigate the alterations in oil composition
of cineole-type spearmint cultivar CS-87 caused by cytokinins of phenylurea type.

Material and Methods

The agrobiological and economically valuable characteristics of cineole-type Men-
tha spicata (L.) Huds. cv. CS-87 are: yield of air-dried mass 3350 kg/ha, essential oil
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content in air-dried mass 1.25%, yield of essential oil 40 kg/ha, content of the main
component 1,8-cineol up to 30% depending on environmental conditions. Essential
oil is suitable for pharmacy and as food additive.

The experiments were conducted on the field of the Institute of Botany in 4 replic-
ations per parcel area of 1m2 by the generally accepted agrotechnical method of row
spacing at 70 cm, amount of fertilizers – 300 kg/ha ammonium nitrate and 500 kg/ha
superphosphate, moderate watering, no herbicides.

Treatments: var. 1 – Control (water); var. 2 – 4PU-30 – 25 mg/l; var. 3 – 4PU-30
– 50 mg/l; var. 4 – DROPP – 50 mg/l; var. 5 – DROPP – 100 mg/l.

Plants were sprayed with cytokinin solutions in the autumn, 5 weeks after harves-
ting, in order to increase productivity for the next harvesting year by stimulation of
rhizomes’ dormant buds.

Above-ground parts were harvested at full flowering stage (August 15th). The
essential oil was obtained from air-dried plant material twice of each variant (25 g –
average sample from all four replications) by one-hour hydrodistillation with a Clev-
enger-type apparatus.

The essential oil composition was determined by GC at InPaCo LTD, Plovdiv,
by Carlo Erba Vega 6000 (FFAP 25 m×0.32 mm fused silica capillary column, Supel-
covax, film thickness 0.45 µm). Temperature programme: 70°C (min), 70°–150°C
(6°C/min), 150°–230°C (12°C/min), 230°C (5 min); carrier gas Ar at a flow rate 0.82
m3/min; detector and injector temperature 280°C.

Results and Discussion

The basic components which characterize the pharmacological activity and fragrance
of the investigated essential oil are: 1,8-cineole 26.33%, p-cymene 17.92%, carvacrol
17.76%, thymol 6.04% (Tabl. 1).

In all four variants the content of 1,8-cineole increased: from 29.79% (var. 5) to
32.254% (var. 2). Lower concentrations of both phytoeffectors (4PU-30 25 mg/l and
DROPP 50 mg/l) proved more effective which is valid for p-cymene, too (20.24% at
var. 2 and 20.87% at var. 4). On the other hand, the reverse correlation is valid for
phenols carvacrol and thymol. They decreased nearly twice in content at all variants
and reached lowest values at lower concentration of phytoeffectors: carvacrol 9.76%
(var. 2) and 10.33% (var. 4); thymol 3.60% (var. 2) and 3.94% (var. 4).

Most significant increase was established in the minor compounds as menthol
(1500.00% compared to the control) and limonene (1100.00%), but since their par-
ticipation is quite scanty it is insignificant for the oil fragrance. Theoretically, the
stimulative effect of phenylurea cytokinins on the synthesis of menthol compounds
corresponds to the reported data for Mentha piperita where menthol is a basic com-
ponent (Zlatev et al., 1990).
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In CS-87 carvone is a minor component (0.72%) and its content decreased at the
higher concentration of 4PU-30 (nearly twice) and at the lower concentartion of DROPP
(with nearly 90%). Similar carvone alterations were established in cv. Mechta (Men-
tha spicata), where carvon is the main component (Stoeva et al., 1995).

It could be concluded that application of phenylurea cytokinins to cineole-type
spearmint CS-87 is favourable concerning increase of herbage and essential oil pro-
ductivity. We recommend 4PU-30 at 25 mg/l and DROPP in 100 mg/l. At these con-
centrations composition of essential oil are well-balanced, which should guarantee
the specific pharmacological activity of this drug.
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