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oils showed anti-algae properties in previous studies, in this study, the toxicity of this
essential oil was investigated on different stages of barnacle larvae of A. amphitrite

Article history: species. Because they should not have a negative effect on the food chain. Also, in order
Received: 10 October 2016 to evaluate the toxicity effects of Z. multiflora essential oil on barnacle larvae as a study
Received: 29 June 2024 model. This test was performed based on the determination of LCso in a 24-hour period
Published online : 10 August 2024 on different stages of barnacle larvae, in such a way that in 24-well plates of each stock,
6 concentrations of 50, 25, 12.5, 6.25, 3.125, 1.5 pg/ml was prepared, then 1 ml of sea
¥ Corresponding Author: water and 10 barnacle larvae were added to each well and the number of dead and alive
mortezal10110@gmail.com was checked by loupe. The obtained results showed that the LCs0-14.198 pg/ml in the
(V1) stage of and the LCs0-36.91 pg/ml in the (I1) stage have a significant difference.
Keywords: Also, this plant essential oil showed a toxic effect on barnacle larvae at concentrations
higher than 20 g/ml. But in general, the use of this herbal essential oil has significant
Crustaceans, biological activity due to having carvacrol as the main component of the essential oil.
essential oils, Also, by having different compounds such as phenolic, terpenoids and alkaloids, it can
be a pioneer in the development of practical and bio-compatible with eco-management
toxicity test, goals in low concentrations.

Zataria multiflora.

Publisher: University of Hormozgan

[ Downloaded from jae.hormozgan.ac.ir on 2025-10-19 ]


https://jae.hormozgan.ac.ir/article-1-495-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-10-19 ]

Journal of Aquatic Ecology, Volume 14, Issue 2, 2024 2

EXTENDED ABSTRACT

Introduction

The life cycle of the barnacle consists of six larvae stages and one Cypris stage. Some species
of barnacles can be kept in laboratory conditions. All larval stages can be done in a short time
of 4 to 11 days, and all stages can be used in toxicity tests and comparing the sensitivity of
different larval stages, as well as in biological evaluation as a study model. Some plant essential
oils have insecticidal, anti-pest, anti-fungal, anti-bacterial, anti-viral, and sometimes
antioxidant properties. Shirazi thyme (zataria multiflora) from Lamiaceae is a bushy plant with
many stems, thin, hard and very branched, 40 to 80 cm high, green to white and fragrant.
Essential oils contain various amounts of volatile molecules such as terpenes and terpenoids,
aromatic compounds. Considering that herbal essential oils of Shirazi thyme have shown
excellent anti-algae properties. Therefore, the purpose of the present study is to investigate the
toxicity of this essential oil on barnacle larvae Amphibalanus amphitrite as a study model to
investigate the effect of the toxicity of this essential oil on other aquatic animals.

Materials and Methods

Barnacles (A. amphitrite) used for this study was harvested in the intertidal zone and collected
from Bandar Abbas, Hormozgan province, Persian Gulf. Brood sacs containing mature nauplii
were dissected from the animals and nauplli were released by removing the enveloping
membrane in filtered sea water. To check the toxicity of essential oils, first we weighed 200 pl
of each essential oil and adjusted its volume to 1 ml using DMSO solvent, then in 24-well plates
with 24 wells. concentrations of 50, 25, 12.5, 6.25, 3.125, 1.5 ug/ml were prepared from each
stock. Then 1 ml of autoclaved sea water with 35 ppt salinity was poured into each well, then
10 barnacle larvae were added to each well using a loop, after 24 hours the plate was taken
under the loop and the number of dead and live animals were examined. A larva that does not
swim is considered dead. Toxicity results are presented as 24 h LCso with 95% confidence
intervals.

Results

The obtained results showed that the LCso-14.198 pg/ml in the (V1) stage of and the LCs0-36.91
pg/ml in the (11) stage have a significant difference. Also, this plant essential oil showed a toxic
effect on barnacle larvae at concentrations higher than 20 pg/ml. But in general, the use of this
herbal essential oil has significant biological activity due to having carvacrol as the main
component of the essential oil. Also, by having different compounds such as phenolic,
terpenoids and alkaloids, it can be pioneer in the development of practical and bio-compatible
with eco-management goals in low concentrations.

Conclusion

The herbal essential oil of Z. multiflora in concentrations higher than 20 pg/ml showed a toxic
effect on different stages of barnacle larvae. If this essential oil is used in low concentrations
for the application of anti-algae inhibition, it will not leave a harmful effect on aquatic life,
because on the other hand, due to its volatility, this essential oil easily evaporates in water within
a few days after application, and the result It is possible that its impact on the water ecosystem
is minimized. The anti-algae properties of Z. multiflora essential oil in previous studies showed
that the effective concentration of the essential oil obtained compared to other control methods
was quantitatively low and qualitatively caused the death of all microalgae cells. was intended
Therefore, plant essential oils can be used for many applications due to the many properties it
has in specified doses
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