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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
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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


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

OV-EFIVEF(N) VE Dbyl i p s

ob T wllpg

FAA+-ATO0 1 g WSO bLS

https://jae.hormozgan.ac.ir

FrYY-YYO) i ol by

gl

T

5;/5

()

W5 JS0 b gugail g,¥ lliso Jo1 30 (595 3 (831w o 9T il Canoms (o 9

Amphibalanus amphitrite

fosl e oo 0T Ln STl Gy oo 315 (5 el g
Oyl ewlisyai ¢ (B0 yn ol ¢ b > (9 g pole oaSiild b yd cwlid Cannj 05,5
Ol)?.‘ ‘p.‘é ‘w.‘é olXissls ‘4?.[?, F?l; 0aSsils ‘ML.M;CAW) 09;

O‘)?.l ‘(Jl){; 3y PL’ olKissls “_;\»L;..Z Cows § a»f
Oyl ewbie b (B joym (S5 pole olKuiily ¢ S5y pole 64SULID ¢ condon 09,5

A

Y
AY
¥

oS> Ao OlNb!
:lio g4
dlo yo gl s yo g 331 (Sl b (59,Y Al yo 1bl o dlyo 93 ol Jgane yobo 4 o JSU )L (S5 45 2 g3y Alie

15 ol Jd lllas > 2LS (gl il 4So) & a2 LBl o gell dlsjo 5 (sl il (59,
S so)¥ cilises Jolye (59) » bl ol Comns (g2 4 adllla (pl > 3l i 26 I (Sl>
bl andl (olde 00 g9y g e il Wl &S 1y Ab asl>yy Amphibalanus amphitrite ¢ 4565
9, » Zataria multiflora  ele pb b (3l md opuingl (uill Cosoms Sl L) elate 4 uioeen
YE 055 (S5 15 LCs0 (s ool s ] b a5l aalllne o i IS oY cilises sl po
Sl o5l Gl VY lacily 3 o iy ol 8 ploxil JSB)L 55,Y lisme Jolpe g9y 2 sl
o ) Sl dy e 13,5 405 5 o 3 £ 5,5e VB X/VYD SIYD AV/D XD B clale £
oS 3y LS sdel Cawnds gl gl lawg mos) g laod e dliai g 4l S ¢,Y dae Veg bys ol 2l
15 xo gli5 (el)l> (9)Y Y ayo ;5 LCs0: ¥5/A) UG/ 5 cuoselsh & al yo 55 LCs0: VE/AAI pg/ml
S ol 1y ISB,L 9)Y p Caew Y paiml 51 5YL cladale ) alS uslel ool Cpioren ol
bl izl o355 1 e B S5 e 3] el 5l o S 5 ot S
Onb slelale ) wlgie baadgSll g baadsiy 5 o SIgid alox jlclise LS5 (s b (65l d opuas

2l pBi (oo poy Blanl b 85k G s 5 (600,18 dawgs )

WWRONVNA el s & ,U
VYIENA 1 dy 2,6
VFv/5/20 1 Ll &,

J}f.u.a ‘3“\‘-‘“:'9-' =
mortezal10110@gmail.com
HEYS{PRWLY

«Sr9re sl S,

Zataria multiflora

Q06

BY NC

O‘f)'“")'“ ol sl



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

[ 6T-50-9202 uo J1-Je"Uebzow.oy el woiy papeoumoq ]


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

Y O‘)&“""S°|556):9'°//"'O*3ﬂ5/’u“"l'“’/“’;‘:“‘“w‘)):’

EVRY-N

<4 y> (Liang etal., 2019 ) wl Slo gob cdls ;> a8 aiib o Kol (o dtwgy (1)) (6385 Sbuwgy cow b JST,L
Sl 38 (g9)Y alsyo gl ol als o g ST (Gl b (59,Y Al o il g0 oy 93 Jols Jsame yobo 4 n ISl S5
O & pomge (8550 9)¥ Ll I L8 ()55 Al 4 (g9,Y Jolye ol 51538 Sl ey g a8l e ds o i
e S9) 2 Olgz 38 S Oygo a4 sl | de wwd )5 dlwg 4 Lusw o (Al-Aidaroos et al., 2016) 34 0 o
S panusS] 3 oode i 5 Mk )y > (ol SlrpetnswsST 53 b ysiSiMysijs,See -(ChaN, 2008) 33,5 o yiiuse
2 wiesS) @25 ot ey 4 (o (SaptssS] 3 oSl j35n adllo 1103 o S5 SsSIl galgs |y (23
B ol S las 4 nHb &S (gl Blo 4 i Ll JSU)L . Ferrara et al., 2002) 1S o SaS oo i
972 o Gblie ;505 Slgage Cumex Sl 5 gl 59y n iz ol Wigd o LS (g0 )52 o bl i
9 5 GO 5 05 g e A Sl (Lo S35 Slapisss] SusglsS) i sl 5 555 0 S s
by bl ) Qe lroyod) )3 1) (care A8 § 1S (o0 )8 CiliBe (gl A5 390 Gl cpl FL
4 (Clare and Hoeg, 2008) .c.sls U Balanus amphitrite S8 45 Amphibalanus amphitrite 45 .8 . 550
18y 9 Ghemd &) Sidsdon 39290 (e @ (so 9)52 Omb BeseSy e 9 ) Om Bble ) g 9 028 5
ST 2lyd Sidgbsn L) O3 jeabss egias zolaw (5 wsllasl 035 o 4y sl 5 LS derdlS g o
2 &S Canl $9yY 0y90 S <l by o8 e s 5oyl O g4 > 550 3929 (Bianco etal., 2009) (39‘"’6"
oy iz ol G2l (g9, 0y93 (XU €L AL, 2022) 5,15 lasxe (el yw sl &) Conms |y Gl 3y Hoils o b
0 dwlio Oldllas 3l (il 0 Cuew lacwd plxl o @isS floa 5l ilisee dls o > gy Cawles (500
CoaisS 3l By anl  ppmw Al po 5 g wronll als o i 5| UKo ISU,L S5 ca5 > . (Epifanio, 1971) 53,5
2,5 ) olg oo (aEiulejl Lyl o5 ,> (EIminius modestus, B. improvises Balanus amphitrite) aile S,
Sl duglie § Co S )3 Gl Jolyo (oolod jl g 2,5 plol Wlgie 59, V) B oligS (Lo 13 (69)Y Jolye plos
[(Piazza et al., 2012) 5,5 oslizul slallae Jao G olgic 4 a 2bs)) ) owiomed g s, Gilisco oy

ol cile iy clislefl b assle bl Sgyen S0 (28l g il (2l Bilas )3 Baes ana lalS

)5 03 Oy 4 slase (alS ) odlial 55 o )8 (g)l> QLS 0505 3 0ad b il sl 3 s> Sl
(Sadeghi cusl o35: pgus o 5 gl s 5l ojlas 5 o uilsl glsil 4 asto iz 5 2l sloiily § 4900 ¢ alS
Lany g qmopg o s Sk 1 g )Bas wlilis (iSopis Lolss )y alS loulal jI 5y etal, 2015)
sladilo <) g (g a5 (Lamiaceae) gls oy 5| ojl i opingl(Olmedo et al ., 2015) susb o oSl
S9b Sx9re S sl jlane g i 4y ilete Juw yite (o A BF e elB)] &) it jlonn g St o SSU e
LS5 13,8 Gl oime | (5l bl o Silogyl SluS 5 dmsngiy g oy 5 ale 51, (sladgSUse I o gite yolie
I 9 ol e Ll oy SN oS L oo J9,S19)18 lgens o (Jb slagy Sgige Sl 05 p0 iz (sladisS odas
ol S5 plgin Jg ST aitn 9,8 e ] 5 (sl tl Cols s L8 S5 09,8 cul g 25515 52
slo)S 2 ol posase (g )b Jgad & ded gt g le b JgS1) sl (o (2555 Jolye o > uilsl ol
do 5l g JSI 5 ol olis 4 Jg Jsbre st ol 13 Mos 33,5 o dadeio 433 yio glo)S 53 sl +/AVDY 45, YO
oS 5 (Azadi etal., 2020).5,5 o )5 slisl 3550 T dlge oins jiius )3 g 3,05 00 Sgie e 1 Jo,STg)lS w394 oo
(shad g oo Lalpd (puill g plin 53 0l (w (lng) (2l dihate cuus (LS o puilul oins S


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

A\ o)Lo..Z AF 0,90 QL).J S‘L"““ Y ff

Cae ook 4 1bb e (555 Jolie den 3 uilsl okl (ol oS 5 lyin Jg S5, A8 s Al e ol (S
.(Mojaddar etal., 2019) Lsb o 4b5)55 0 k25 b6 (Silgn cullad I

Olos > )Y Jolye ple 25 (IS ol oo (2BLejT Lals )5 A amphitirte asle JSU)L slagioS 5l 5 5
& it dlaa3 aS” bl 51 (Anil and Dattesh, 2000) 3,8 ssliwl Slllae Jao S loie 4 i 2Uj)l 50 oxicmen
ko D @y (gD (piieds A (oo g5 0155 11 gl (mgl olas Al SlelSLy 9 8L oo (g0 203 53 I ool ]
0 5 S o g 0gul CuiS ploul b (Bl 5l 0 o 03liw] Cavons s psl (gly ol yo cpl & iy (gl obsS loj
g ol dtwlS ag,¥ ol alBlivlesl byl s cod gam Jnlpe 4 i)y g 905 g 4By e 53 by yogabl 51 ool slas
S S s plol o2l 155 4 5Vl oy sl (8 5 oS 5 S 4 LngY o 5 (03 350 b 4 iz
Dgud o ool Coows slacws [nl.'gd‘ d‘).g @*’9“—1-‘1-’ II n\b-).,o )l grovn cle Oy 4 0\
Barani et al, ) wlosls ojlis 3¢5 5 Jle jlos (Sl 0o Caols (g3lud opingl (LS sla puilul &Sl 4 4545 L
o U B Al dalllas Jio laie & JSULL 0,Y (59 p bl (pl Caons (wyp & pils adllas | Bun 11 (2013

255 8 ey 3590 Sl by peilsl

b gy g9lg0

P93 gl ger GB30pm plisl ) 55 (5 adlate ;3 olS Sy Cand 1 (gilnd gl LS (68 il (sl
b )0 dguid (yuilwl el gy cel &S san 10 Clowl olSiwd I ealainl b olS g .000,5 Sis cwlio (lod 9 4l
1) olS Sad j3g jlpyS 0 adhl 3055 )18 ke lgn (22 p3 (SYgb e a4 L5 olS alsye () D (priren
b e, YU e ) aie T (ke 08 o8y 2 o 4 ale U Lawgp ol o 5 05 Jizie o0l olSzas ol
Gigs 3 08 535] g polil 108 g el ¥ BT 65 ol 05 (b siah (s 5 2 S il 4 o8 ol
eSS oy ) eolaiwl oy U ol Kb anyo jlaa slod o uilul (g9l CBg,ls i (61> 450 s )d (gl g 040
Ogw 4 e Thermoguest-Finnigan Trace GC-MS oKy 3l GC-MS JUT .(Dehkordi et al., 2010) x> ,5
B oS lo 4y 5 5l gl (olod b odliinl j2og,Sue YO 4 Cwlies g yio Juo JYO Jhab g ji0 5o Job 4 DB-1
SiP g amdd p i) Lo VY sy b pula 55 518l ol adds ol S le an 0 ¥ ey LS il 4 y0 YO
&b sl JSL,L (Adams, 2001) s osliw! Bl,Sgileg,S 5 L ods Cuds o y> guiw ciub )3 g 95 Ve ygml jig
49 o9l gex oole e Jolgw 1 sl ) i it ys O a8 Glej ) 1aSiw 09l 4 o1 A @amphitrite
(Piazza et al, 2011) 55,5 Jizio (wlid Cony; sliinlojl 4 byd Ol ol yos

crass ple Gl g Bieym oKl oLy ed g pole oKiulojl & Jisl 5l w A. amphitrite S,
a2 YV slod b Lo of ) Vsl pled )b 53 0ad b (slaJSU)L (s 45 el Jgeme Ol L (a8 & ¢ Sidobsns

4 odpm> S 4 Sl JSB)L iljg, . (VIS5 ) Wad (mdlgn (5T oy bawgs 9 (6)leSS YO PPT (65905 L g o] Kl
(Piazza et al, 2011) 516 415 ) Lo 5 Lugsbl ¥ bl b Ll sl ogabh dlowg


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

fo ol)&wgolj.i‘;)ro//...M;fwflw/@w‘;w)x

oRuizlejl o A, amphitrite JSU,b s aiged 31 (& pgmad —Y JSW

o3 pasuie (69 dhal S bul b Ll g,Y alitie oo 53 G s car IS 5)Y 098l B9

g, S Lo . ig: (gl pgd sl o 13 0 (55l oz (slg)Y b ool JUiml 5 S By s 4y g (5 )5lgex
Chaetoceros 4 Tetraselmis suecica slsgSiMgud (sl lag,Y cuiS Lo 3L (0 YO PP (659 b bys Ol (ool>
3, Kl YV b Sl 1 (g9, S Lae Cgyls o9 sl (cadss can i (Juo 50 Jolo YXV-2 clale | calcitrans
e 9 Sy sl oY Canndg )b o el VY o ooly JUil ()6 celo A g (olidgy colu VP ()95 50590 9
o uilw] Cuomw (wyp <o . (Nasrolahi et al., 2007) 8,5 )18 obj,l 350 day dls po &5 bag )Y sy Joyd g yloj
Sl 53 s by 2l (oo e+ & DMSO Mo s o e 9035 (33 |y osll 52 51 Vel Sl
XY SIVD Y0 X0 b+ cdale § Sl o 5l g (Marechal and Hellio, 2011) ¢l Sals V¥ (gl a8 glasls V¥

e 43,70 PPE 5,55 b 51 s o i o ) Sale o oy 4ol > 005,5 a5 5 (o 3 25 5550 V0

(Rittschof et al 1992; ROjO-Nieto et 39 o oo 03 p0 1S sod L 45 (69,Y A5 oy brosj g o3 e 3w
DMSO M (391 (sow Jobd> & €85 plosl 1S5 )L Y L cdale o ad )85 39y ol (9)Y b yo yo > a1 2012)
w5 fas 53 als yie & S 5,Y 5 Lo O (sl 5 st S 5 485 Jai )3 S ol b st Sy Sy a3
ol il ol DC50 .05)5 aulxe i (¢ abasly 3l odlatul b clalé 1 15 progS 1o o yd gy opl b doess ,d 45

D9 LS Cumed Juoyd B ol (> oS

e 95,0 (%) =[(No _N)/NO x 100] (An et al., 2008). \ akl,
Dgs il o yme 53 (olag, Y slas N g S 55 055 9,Y sluws No Jgeyd oyl 3 oS
Excell ,58le 5 (caluwg & a5 cpl 55 bayldges mawy cpied 9 ()lol slo iUl plol cgn Wodls (3,8 5y

bl 38l py g oy L 3a855 3 osd ploul (lol (o jUT eled cpimen .3 ploul (Microsoft office 2010)
iz Jolye duslio cpiod «glaie glacdale o bl (Saiis ao s dwslie Cas .cd pldy ploal V8 gaswus SPSS


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

A\ o)Lo..Z AF 0,90 QL).J S‘L"““ Y f;

ca> 9 (0ne-way ANOVA) «b,b LT 51 Liolesl 5l 0)90 yo (b adlllas 3y90 Capwlas (i opund Cts (59,Y
o3zl b la il LCs0 awle (¢l puiomon « 03,5 odlatul S5l (canoly dix y905] o 5l 1o 5uS5kio 95 4 93 dunlio
305 duwlee duo > A0 lisebsl 65l b WSl o SPSS Cow ladsly | (S aS probit analysis 4ol ;|

Fel™)

IS 5l 2o WIY 5 OYIY iy & o Joews 9 J9)STleyl8 <S5 o0 Zo multiflora yulsl slewd oSy (awyp 5
(VJgis) By olaid] ogs @ 1) bl poe

Z. multiflora ais¥ (we,3) puilu! WS 5 ol 9 £9 =Y Joio

Ol S P Oliwe S5
VY)Y Thymo /Y o-Pinene
OVIY Carvacrol <10 Camphene
<10 Thymyl acetate ML 3-Octanone
/Y Carvacryl acetate N B-Pinene
\1A) B-Caryophyllene <10 B-Mycerene
Y Eudema-3,7-dien YIY p-Cymene
/) Aromadendrene /4 1,8-Cineole
Oy Cyclosativene /0 y-Terpinen
<10 Ledene \/- a-Linalool
. Spathulenol /€ p-Menth-1-en-4-ol
./ | Caryophyllene oxide \/§ p-Menth-1-en-8-ol
/4 Carvacrol methyl
ether

oo ol lis g xe MR JSU)L (g9, il ol p Zo multiflora 455 uile! slaclale Cuow ]
S, 0, ¥ s po cyriman 5 3,00 ] pe a4y Capnd (6 pitir Copmbas JSBL 9, 5 98 Jnlyo &8 ol ol Lo cllllas
Gl slacdale ;> Z. multiflora oLS ulwl ol olis 568 51 Zo multiflora bl cuew 4 cuns 1y cdls oy ytoglio
9,5 MO Clale (388 50 iy 2Bl Gl 5 ol Caem (uill Clale Gl L &S (g 21 LS Sglite Cuou
Lo W g ¥ ¥ oY Uolie (glp (SaiiS aopd o) ab s |y Cuows (p S VO U+ g (SadS dop by Lo g p)S
Ol Vb 2o P VB BBV (o (S8 2o b i) (oo 2 )5 9,50 0 Clale 13 5 (69)Y 0 5 ¥ Jolpo (ol (Saats
by plas (Y USS) gobs (VUSWE)(Yals po (glp (SaisS 3o Y 95 0 oy (gly (Sais aoyn VO) o lis 1y Caoms
o bl 3,15 2925 Amphibalanus amphitrite 4553 JSU)L (¢q,Y liseo Jolpe oy LCs0 ,3 oyl gxe M3 oS
(¥ US5) (D<+/+0) 05 cly ()l Lino coglis wseli 5 9 0 als yo


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

fv ol;l&wsélj&&ﬂ//...&aﬁgjfw'hulwwa)ﬂ

I}
ES
e AN
-
ny o U stage Il
Bl g
4o =2 stage Il
,% . B stage IV
7’;‘ Y. L. stage V
9
# stage VI
e

Jolye dunliio 5 JSU U g9,Y cilisce Jalye »r Z. MUItIFIOra slS bl cilliseo glo Claké ©1,51 4 by yo dumliie ¥ JSu5
bl ©oglisie SBCARE ot 5 me gl Goid yLi dyliin pals By o e Bl ol AL LT ).y K5 050 U owsalsl

(€N
o o % b

% Voo ] & nauplius Il
5 c
:—iv. 4 d d m@nauplius Il
%,. i § O nauplius IV
o . . : : O nauplius V

nauplius nauplius nauplius nauplius naupliugg nauplius VI

I GsoY lise dal s v

gl 503D Ui dslia s B> g lne il ol iLis WSl ). JSU,Y (9,Y cilizeo Jlyo cym LCs0 dunglio ¥ JSu5

&9,Y i Jalpo 53 Z. multiflora aigs LCso duwlie -Y Joua

oS b ookl il Jolye 50 LCs0 (g.mL1)

[

5 Ao al> 5o > 5o > 5o al>
e

= I m \Y \Y% VI
>

=

N YFA) ARV/NS Varo \as VF/AA

VY g waabb Il dls o g3 1) Lo o p)S 9,50 A5 98I0 5y 4 Z. multiflora oLS > LC10,15 lais
2 25 9,5we YEV/ES o Y-A/FA Cusyy 4 LCa0,09 (pizmod .l (cwogdbl VI dls o 15 i) Lo 10 5,5 4,500 V/VY,

2y s s duglie ol a5 ool VI als o ogabls 33 5id (Lo o 259,800 YYY/YA NAMYY g 11 oguib o il e
(Y Jgaa ) ol )1 yg s (6 yidig englio 51 9,Y T als yo calisee sl LCsp


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

A\ o)Lo..Z AF 0,90 QL).’] s..:L.m Y f/\

(ng/ml) A.amphitrite g4,¥ @liseo Jolype 5 Z. multiflora aLS aie% (bl Coomw 51 gl -V Joua

VI V v 1l I 599 ol s e
QO
okl Leadsl ookl wooebb ek oS o e F
VoY VY'Y Y/ayY AR S0 LCyo
\/IYY \AN £/70 AR q/-¢ LCys
VIO/EY  A\YEIYS AY/AA 19F/F) VO-IYY LCsgs Z A

multiflora | amphitrite
VABIYY Y-/ \YO/A - YaA/as Y- q/FA LCoo

YYYIYA  YEANY YAF/-A NN \aalidd LCogg

A3 o (LS ()l (dme BT JSU)L (g9)Y iliee Jolyo pr puilil o lals Coon S alxe | Jol ol
90 Jolpe a8 conl oyl oimy s (69,¥ ¥ dls e y3 LCs0 —p V/Y$9/MIy wsubls & als o > LCs0 —VF/AApg/ml
Copows &) S ) b o yioglio JSU)L 9)¥ ¥ s jo (ppiomons 9 )0 Jolyo a4 Connd (gt Sl JSB)L 5, 7
&S D asuie JSUHL (69,Y il Jslye ;5 LCsp odnlive b gais ol o b olis 365 51 Z. multiflora bl
B Sye el g5 omb ledale 3 50 Ui 393 5l 508 LCoo jlade 39500 sl Coows 4y 59)Y 903 9 23, oo 4>
clald ol a aagi b il il (oo 53 p 59,500 B0 B VB I aliseo glolale )3 ji0 9 Spo (e .05 b )Y jlao)
Clsgge jl ao)ps B (uiS (ly 0ad 03 ) 4 clald )3 adlllas 3)50 39290 55 9 0bS £95 (P<+/+0) WS o I 138
aibte G (LS sl il onind JSis Sl 5 sl (el 2 o8 Fglite Sl b @ ol 5 sl e oglite
9 O3S St hyy «udlby (loj S g o Jad g ae Laulpd (il 4 plin )3 0l G (ug) (2ldle
Moghaddam, ) 8" s Slgs e olS (Sis§ ©ales Coled 53 5 Ay dls yo ccalisee (slapliil (608 uilwl ¢ puilul zl el
5 JosS19)l5 (b LS 5 (priman adlioo (52955 Jolpe den )3 uilul oxijle (ol cuS 5 plgin J95515)8 (2015
Olgie 4 JsS19,8 il oy g JB (Sefsdon called Sl bl 1 sl Siiploj) 02 4 3131 S (slasul
3 Jyosd 4 So2 9 ASue Joo Sl l ojll U g SOy mlo ©yg0 4 85 sl (Jgid (nyisie S (ol S 5
s 51 (5 -0) S 5 QiU ol s &y bl ] S i S5l 3925 Lol Jole Jp 51515 S 35, o Jlo
ool 30 (69,Y Al po dw Cowlus awslie o Balanus amphitrite 445 JSU,L (g9,Y calisee Jolpo ay 1y (me
ol i |y ol it T Gagl g 03l &) ol jo dam )3 0 (il ol (s gl 50l )15 ()2 390
5 50 Uslye & sl o 5 Sl Lo lalllas gl Lol 33,5 o 030zl Copans s ol (gl Al ya ] 5 305 (gg)Y (S0
o 4 G |y &l oy yoglio JSU)L 9)Y ¥ dls po rioman 5 3)b Jolye 4l & Cond (ki Sl JSTL )Y
Sl lol > alils  Sogll jenilagn laie a1y JSB,L (YY) o) Ko 9 Ri€S 0> olis 3¢5 51 Z. multiflora sl
Amphibalanus ssle L5yl Sl 0y a5 Sl 465 jogad 4 JSU,L 0 & o lis zols Lol )3 )y 350


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

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

¥4 O‘)&“""S°|556):9'°//"'O*3ﬂ5/’u“"l'“’/“’;‘:“‘“w‘)):’

Il SO lgie 4 g odlatul plas gl )3 g ol sl 13 Slusl (Sagll slaonisSjgiile g0 S lgie 4 amphitrite
aaliMogils 5l (56 (Silr e o lgSil (B D9y led & planwsS] Ko e Cuj 25l B85 L 5 e
[(Landsberg, 2010) wlostdl ksl e 55 by g8 bgiluw o bapgibd

Shen ) cuwl s awaS @IS 4 lowd dlge jl edlatul 55y 3y « Suls pols S b alaly 45 ¢ Slalllae plio plos o
5 oslizul b Ll . (Pan et al, 2006) ¢l oo 5 ddaio o bl plo g «Sids 50 o 5l 0 ogde 15 (€t al, 2012
anadlg ¥ U oNG/MI (ol leslale j3 alS o uilol 1 ookl b g azsls (Y+1¥) ), Ken o Barani <8 glaslllas
wlo g (AL b bl ) Caons i1 5 €85 Sypo ol aios 3 &S Sllllas Jlis 4 a8 ke |y Sulaas 5l
0¥ 3 Caows 51 Yo LA/MI 1 5YL stale ) alS Guibel ol 48 cl o 5 (S @ldllas s oaomin 3l ol ygil>
Syl 1y JS6oL

S Ao

aslis b Glis 1y JSU,L o,Y calisee nlp0 (59 30 Caows SIT pg/ml ;| SYL slelale > (g5l uw9| LS il
525 3,38 oo b 393 51 bl o oylil 3129 ool (Sls w6365 & (el by sloilals j> il oyl )
oS 395 (oo ol Ao g 00yl 3yl8 3l e oy L oy 0 &l 0 iy 4 )hd s 4 ()90 sy ol Bk ]

plos Syo cargo (S Jlai 1 g 351 iy jolie coS i 5l S (sl gy s b dglie 1o ol s 4y il g0
S 535 Yl ol U 4 lgld slos )l (gl (LS sl il I st culply 0 e 5)50 Sl (sl Joles
2,8 ooliwl odds asuin (glajen j il o 1y

References:

Adams, R.P., 2001. Identification of Essential Oil Components by Gas Chromatography/Quadrupole Mass
Spectroscopy, atuNral Science, 16(11), pp.65-120.

Al-Aidaroos, A.M., Satheesh, S. and Devassy R.P., 2016. Biochemical analysis of adhesives produced by the
cypris larvae of barnacle Amphibalanus amphitrite, Thalassas: Int. J. Mar. Sci. 32(1), pp. 37-42.
DOI:10.1007/s41208-015-0004-4.

Anil, A.C. and Dattesh, D., 2000. Infuence of t emperature on the starvation threshold of nauplii of the barnacle
Balanus amphitrite (Cirripedia: Thoracica), Indian Journal of Marine Sciences, 29(1), pp.69-72.

Azadi, M., Jamali, T., Kianmehr, Z., Kavoosi, G. and Ardestani, S.K., 2020. In-vitro (2D and 3D cultures) and
in-vivo cytotoxic properties of Zataria multiflora essential oil (ZEO) emulsion in breast and cervical cancer
cells along with the investigation of immunomodulatory potential. Journal of Ethnopharmacology,15(1), p.
112865. DOI: 10.1016/j.jep.2020.112865

Barani, M., Yousefzadi, M., Moezi, M. and Pejmanmehr, P., 2013. Effect of Higher plant Essential oils for the
control of Red Tid Algae Cochlodinium polykrikoides under laboratory conditions. Journal of the Persian gulf
(marine science), 15(5), pp. 41- 50.

Bianco, EM., Rogers, R., Teixeira, VL. And Pereira, RC., 2009. Antifoulant diterpenes produced by the brown
seaweed Canistrocarpus cervicornis. Journal of Applied Phycology, 21(3), pp. 341-346.
https://doi.org/10.1007/s10811-008-9374-9


https://www.scirp.org/journal/home.aspx?journalid=69
https://link.springer.com/article/10.1007/s41208-015-0004-4
https://doi.org/10.1016/j.jep.2020.112865
https://doi.org/10.1007/s10811-008-9374-9
http://jae.hormozgan.ac.ir/article-1-495-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

Yo)Lo...ﬁs\f' °)5‘>Ql€.}.’—|6“’wr°5-.‘ O

Chan, BBK., 2006. Ecology and Biodiversity of Rocky Intertidal Barnacles Along a Latitudinal Gradient. Japan,
Taiwan and Hong Kong The NagisaWorld Congress,128(2), pp.1-10. DOI: 10.5134/70915.

Clare, AS. and Hoeg, JT., 2008. Balanus amphitrite or Amphibalanus amphitrite A note on barnacle nomenclature
,Biofouling, 24(1), pp. 55-57. DOI: 10.1080/08927010701830194

Dehkordi, S., Tajik, H., Moradi, M. and Khalighi-Sigaroodi, F.( 2010). Chemical composition of essential oils in
Zataria multiflora Boiss. From different parts of Iran and their radical scavenging and antimicrobial activity.
Food and Chemical, Toxicology, 48(6), pp. 1562-1567. /doi.org/10.1016/j.fct.2010.03.025

Epifanio, CE., 1971. Effects of dieldrin in seawater on the developmentof two species of crab larvae. Leptodius
floridanus and Panopeus herbstii. Marine Biology, 11(1), pp. 356-362. DOI:10.1007/BF00352454

Ferrara, O., Vagaggini, D. and Margaritora, F.G., 2002. Zooplankton abundance anddiversity in Lake Bracciano,
Latium, Italy. Journal of Limnology, 61 (2), pp.169-175. DOI:10.4081/jlimnol.2002.169

Landsberg, J. H., 2010. The Effects of Harmful Algal Blooms on Aquatic Organisms. Reviews in Fisheries
Science, 10(2), pp. 113-390. DOI:10.1080/20026491051695

Liang. C., J. Strickland, Z. Ye, W. Wu, B. and Hu, D., 2019. Rittschof, Biochemistry of barnacle adhesion: an
updated review, Front. Mar. Sci, 6(1), pp. 565. DOI:10.3389/fmars.2019.00565

Marechal, J.P. and Hellio, C., 2011. Antifouling activity against barnacle cypris larvae: Do target species matter (
Amphibalanus amphitrite versus Semibalanus balanoides)? International Biodeterioration and
Biodegradation Society, 65(1), pp. 92-101. DOI:10.1016/j.ibiod.2010.10.002

Moghaddam, M., Khaleghi, M., Ghasemi, GH., Pirbalouti, A., Mehdizadeh, L. and Ghaderi, Y., 2015. Variation
in essential oil composition and antioxidant activity ofcumin (Cuminum cyminum L.) fruits during stages of
maturity. Industrial Crops and Products, 70(3), pp. 163-169.

Mojaddar Langroodi, A., Tajik, H. and Mehdizadeh, T., 2019. Antibacterial and antioxidant characteristics of
Zataria multiflora Boiss. essential oil and hydroalcoholic extract of Rhus coriaria L. Journal of Food Quality
and Hazards Control, 6(1), pp. 16-24. DOI: 10.18502/jfghc.6.1.454

Nasrolahi, A., Sari, A., Saifabadi, S. and Malek, M., 2007. Effects of algal diet on larval survival and growth of
the barnacle Amphibalanus (=Balanus) improvises, Journal of the Marine Biological Association of the UK,
87(5), pp. 1227-1233. doi: 10.1017/S0025315407057037

Olmedo, R.H., Asensio, C.M. and Grosso, R.N., 2015. Thermal stability and antioxidant activity of essential oils
fromaromatic plants farmed in Argentina. Industrial Crops and Products, 69(1), pp. 21-28.
DOI:10.1016/j.indcrop.2015.02.005

Pan, G., Zhang, M.M., Chen, H., Zou, H. and Yan, H., 2006. Removal of cyanobacterial blooms in Taihu Lake
using local soils. 1. Equilibrium and Kinetic screening on the flocculation of Microcystis aeruginosa using
commercially available clays and minerals. Environmental Pollution, 141(2), pp. 195-200.
DOI:10.1016/j.envpol.2005.08.042

Piazza, V., Roussis, V., Garaventa, F., Greco, G., Smyrniotopoulos, V., Vagias, S. and Faimali, M., 2011. Terpenes
from the Red Alga Sphaerococcus coronopifolius Inhibit the Settlement of Barnacles. Marine Biotechnology,
13(1),pp. 764-772. DOI:10.1007/s10126-010-9337-4

Piazza,V., Ferioli, A., Giacco, E., Melchiorre, N., Valenti, A., Del Prete, F., Biandolino, F., Dentone, L., Frisenda,
P. and Faimali, M., 2012. A standardization of Amphibalanus (Balanus) amphitrite (Crustacea, Cirripedia)
larval bioassay for ecotoxicological studies. Ecotoxicol Environ Saf, 79(1), pp. 134-138. doi:
10.1016/j.ecoenv.2011.12.014.

Qiu, JW., Thiyagarajan, V., Cheung, S. and Qian, PY., 2005. Toxic effects of copper on larval development of
the  barnacle Balanus  Amphitrite,  Marine  Pollution  Bulletin,  51(8), pp. 688-693.
DOI: http://dx.doi.org/10.1016/j.marpolbul.2004.11.039

Reis, PA., Salgado, A. and Vasconcelos, V., 2011. Barnacles as biomonitors of metal contamination in coastal
waters, Estuarine, Coastal and Shelf Science , 93 (4), pp. 269-278. DOI:10.1016/j.ecss.2010.12.022

Rittschof, D., Clare, A..S, Gerhart, D.J., Avelin, Sr M. and Bonaventura, J., 1992. Barnacle in vitroassays for
biologically active substances: toxicity and settlement inhibition assays using mass cultured Balanus ampbhitrite
Darwin. Biofouling, 6(2), pp. 115-122. 10.1080/08927019209386217

Rojo-Nieto, E., Smith, K.E.C., Perales, J.A. and Mayer, P., 2012. Recreating the seawater mixture composition
of HOC:s in toxicity tests with Artemia franciscana by passive dosing, Aquatic Toxicology, 15(1), pp.120— 126.
DOI: 10.1016/j.aquatox.2012.04.006


https://doi.org/10.1016/j.fct.2010.03.025
https://ui.adsabs.harvard.edu/link_gateway/1971MarBi..11..356E/doi:10.1007/BF00352454
http://dx.doi.org/10.4081/jlimnol.2002.169
http://dx.doi.org/10.1080/20026491051695
http://dx.doi.org/10.3389/fmars.2019.00565
http://dx.doi.org/10.1016/j.ibiod.2010.10.002
http://dx.doi.org/10.1016/j.indcrop.2015.02.005
http://dx.doi.org/10.1016/j.envpol.2005.08.042
http://dx.doi.org/10.1007/s10126-010-9337-4
http://dx.doi.org/10.1016%2Fj.marpolbul.2004.11.039
http://www.sciencedirect.com/science/article/pii/S0272771410004464
http://www.sciencedirect.com/science/article/pii/S0272771410004464
http://www.sciencedirect.com/science/article/pii/S0272771410004464
http://www.sciencedirect.com/science/journal/02727714/93/4
https://ui.adsabs.harvard.edu/link_gateway/2011ECSS...93..269R/doi:10.1016/j.ecss.2010.12.022
https://ui.adsabs.harvard.edu/link_gateway/1992Biofo...6..115R/doi:10.1080/08927019209386217
https://doi.org/10.1016/j.aquatox.2012.04.006
http://jae.hormozgan.ac.ir/article-1-495-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-05-19 |

O\ O‘)&“’S°|556):9'°//"'O*3ﬂ5/’u“‘1'“’/‘-';‘:“““w‘)):’

Sadeghi, H., Robati, Z. and Saharkhiz, M., 2015. Variability in Zataria multiflora Boiss. essential oil of twelve
populations from Fars province, Industrial Crops and Products , 67(1), pp.221-226.
DOI:10.1016/j.indcrop.2015.01.021

Shen, P.P., Li, Y.N., Qi, Y.Z., Zhang, L.P., Tan, Y.H. and Haung, L.M., 2012. Morphology and bloom dynamics
of Cochlodinium geminatum (Schiitt) Schitt in the Pearl River Estuary, South China Sea. Harmful Algae.
13(1), pp. 10-19. DOI:10.1016/j.hal.2011.09.009

Xu., Z, Liu., Z. Zhang., C. and Xu., D., 2022. Advance in barnacle cement with high underwater adhesion,
Journal of Applied Polymer Science ,8(3),1-10. DOI:10.1002/app.528


http://dx.doi.org/10.1016/j.indcrop.2015.01.021
https://ui.adsabs.harvard.edu/link_gateway/2012HAlga..13...10S/doi:10.1016/j.hal.2011.09.009
https://www.x-mol.net/paperList/1/1163
http://jae.hormozgan.ac.ir/article-1-495-en.html
http://www.tcpdf.org

