Q'ﬁ‘,@j@})é&bﬁ&%ﬂ}k—&ﬁbw
AYA0) NAY — VAA o ¥ 6 lad YY Wl

Slpl Dl wb 4 Soew » (Eugenia caryophyllata) <Soun pilal §1 o) g
(Acipenser persicus)

Vo
S Gtz e
e-mail: Moham1354@yahoo.com lgiw! 55,58 sl 550 e SO 03 S sas 5 Al Wl S )

US>

J=le o5 dbse s, 4 (Eugenia caryophyllata) Sswe yslal 5l eslial Oboy de 5 clale S (5o ol 53

el gd S e s (Acipenser persicus b3, 08 L Gl ale WB) Ol bl ale aze CiS5L 5 s
(el VY B4) 0 5 £/Y0 555058 am 55 b Sl o3Il 5o aoale zm 03 S o) L0 Ol L3 (gl
2 S Sl WY ppm B YO glac e L aS Wy Gremle VB 0) o S VAL 5 (el AL V) o 5 T/FY
ar a a8 sl Ol s S 3 e 3y ol Sle a3 YY gles 5 pH =AY Lils o518 ol Jsene Loyl i
5 ateal ClS5l e 5 i e e Jle AEL i s diS sgn esle sl Ol 3 el (S5 ke 5 e
Ledalesl onl 3 a8 xSl Sl sl Wb iS50 5 e 6l S bl clale o g (0 <0 /00) Al e Glasl
B e sl VY ppm B 00 ppm slac ke s s bl Gaiss cpl laasl glus s S s VO ppm

- sem cAcipenser persicus 1l sl b (S uilul (g ddS glasly

s 308 S MSYYY Ko 1y 03be ol Gliies |
ol S s el L3 sl ale s
s Soto .Lledd  Sie MSYYY |, S
chle bl S 8Ll (Y440) Burhanuddin
O35 5 dsb S sl gl 2 2 0 S e YYY
s Tamaru Wl awlls Cwle Siganus lineatus
ol 2 oS ke Yo B 5155 (1440) O
L S oslaal Siganus  argenteus L isgen Sy
stm Sl ) esle ] (Y44V) O,Ka 5 Anderson
G Ve chle olal s, K oS .5, VT J 33
oot bl Gl el ol ) e S e AT
Sl A S e b BT 2Bl S
L3S oy Jbs Ol VU3 s S e
2y S bl 36 (144V) Wilson 3 Munday

dodso
ool e Glr (Al osn 5 2SS S o
JE 5 Je iy o35 ¢ MK QiSS Slhes o
MS YYY wibe OSUS odiS Gagw 3lee 5l
S0 5 S (B S T S
338 0 oslinl Ks pame slagyls 5 oSS
el A sbls a8 S |, (Stoskopf, 1993)
35 Bl e S Gy s S S
5> Okale gl 055 oLl 5 S 6ln ezl O
Soto & Burhanuddin, ) sl b sla, i8S
el 5 (Anderson et al., 1997) Uzl (1995
ol ol 51 asdlas 3 g o el (Keene et al., 1998)
o2l s bl i S uilal a8 asls OLES osbe

L;M‘\SLE‘PUM tC,.wb‘J b uj" omu::j«.v&.:



&‘ﬁ‘,h.v.»}‘g‘gjb bug&@:ﬁ'ﬁjk—‘;&&:\ﬁw
"Z)La..f:\'".\.l.?

JEA I RS R JUIVING N PUPRPUUS SpI JURN T -SSP I
A, Ve (Sl b 0 o
G ogode Cum b Sons eilal 31 5L )5 Olgee An
9TQJJ;4{)¢,.J,|>J{ ~/\cc¢§>l{j\ccdl§v>.=>
@ 5210 °C 5 VG L oS bl 5w wlsl
@ SIS Jslos e (o5 JUI 53 il 035 J
U3 cele YE 5 Obale e qdis s Kan 5 e55en
Sl s cele AL CliSHL Sl 5 s S B e
ol Sl bl Ol b s S5 sdalie 350 W]
Sialosl 3 glacdale 3,8 15 ) 3 ee WOT o
VY ppm 5 Vre (A (VO (00 (YV/O (YO 5l ole
oo @l S A S oIl b e kle s
siolesl ol ol ple sleiolosl b oanslis LG
A8l S esS a3l b axls A g,
A8 el LSS A b s SU G slachle Sl elas
G bl CESSL s e Jole IS
Sy ol s S plxl (1998) Ol,\Ken 5 Keene
o3le (sl Jglowe 4 ale ars 2 3555 5l ey S
a4 bl Ldsen 5 0K el Oloj ¢ odpem
Sl (Lo Spgu b 5V O e dolee 5 5
S Sl S S g el 4 sk s 4 S
Ao an S b s bt el clSHL Ol
Sl dols 5o Bad e bal 8 LR
IR OV ORI WA . P W S PE
Al axkd ¥ Loa aids Y5l g adds ) Sl e
ol oS wslal BB E s s s S Sl
la sale S8 Jorl e 5 A sl I3 5 g)ls BB O
e S o S OSe bld As e £
Joles i s aS) oS iS5l 5 S Sl
b g o Joli s (e C2850 0 5 Y ) -l
Sl AS S s detalesl e plas s s S o
SLisel s PH Ol axys dhes Sl WSS

A4

o s4e plw L Pomacentrus amboinensis .5 e
QLA) osle U'l‘ aS JJ.JJS odalice 9 wu.a (FYRWLY
osle ol uilal 30 (V44A) O 5 Keene .S
e e oS S0 5 e e 2l Sl
o-bel e ppm chle 0 olale WUy 5s s S
ol slgldy gl b ale WU Ssen Gl 2 S
.(Peake, 1998) ...

w; g:))j.\a d‘ﬂ‘ )J }:J Ls;@x L"vwb U'i‘ JJ
RS0k s olS 5K, YT B s ol g
gl sl ppm Yoo U Vor glaclle oo sal sslandl
JL’:.A )).b 4 LY C«w‘ ol rt}u‘ L;‘;L!JLEA J.:J L;)b)b-
ui‘ L;LWA 2 JJS o)u‘ (\VVY) ).:>=.a L;'.‘.'E"" “ d‘j':u"’
Obale Ssgu gl s MSYYY 51 Ve ppm cble i
Sl G pl sl Gaa el ol (gL
Al e Gay p e ulel SuS Se
el 63 53 08 O U geme dal 53 0l oLl

gy 9 Olge
S et Al g s 5SS S e 0 Sl
Jld kS VY s ek Gliwyy 5o &5
oLl Ol S Slasite 5 abnl (la Ol g
53 ealizal 550 S bl s 8 cpns s, ok
b ki aul 3 L s Ol olKils (53,5LS saSiils
Olslbee Syl Bs, a0 ils oK
(Hungarian ~ pharmacopoeia  Gnotot  planta
55 b sl 4z .3 S 4 Medicina Budapest)
05 sy il sl sl mex bz s>
YAY ¢ Grale VY B Q) o 5 8/Y0 S35 055 4w

el VB 0) p 8 VAL 5 (el 46 V) o S



14+

Pl b a3 (1) (s 5 uiS5L slgle; Y dsur
K) pH =A/‘~\) kS?:_n’A U“"’L“J )| ealau! Li ()‘ﬁ 4w )A) J‘;ﬂ
] 0 A 0315 OLES Mean = SD Sl @l:b (YYecC sl

23 (a86) o g 5 <2850 0L J_.f..L,a bl
Pl i sl S ol
oS VA ¢S XY oS L0 (PPM)
VYYY/F£yvs YYF/FEy .8 YEVIAY/A o
OYV4y g AR JAESY] \RAYAESRYA 0+
YY7EA AERETN ¥odts. YV/0
3 > y

B il Sl ale Wb e sleulesl bl
ool ml LS bl b (O o)
Burhanuddin 5 Soto Jile Olid~e Lo sleiolesl
Olen 5 oS «(Y44Y) Wilson 5 Munday.(Y440)
05, YT 58 5u5e 53 S (OYWY) e 5 (149A)
534S (VAAA) S esmes 5 Ll es S aallas OLS
Al sl bl lerlss sl el 3
H.o;c,.:f;l{;w:m Sl aals 5 S5 slackle
il Cplin 5 o5 e 5 S Loassle sl
Toppm U £ cble (V44A) O, s 5 Keene .ol
ia S slgudg Ol VT U3 dsee sl L I3
e (1440) Ol)s 5 Lawrence laalie gl
dn e 1S |y S Ll VO U555 S ol
O3 eslanad 5,40 VO ppm ke (50 ey ol 3
ppm Ll LMS YYY 51 AYVY Jl s e w23 S
Goss ol olgly gl chls 4 Suap s Ve
3 ged odlaal (gHb sl ale LSse sl
S Cele AL S il ol i s
Lol s Sl 5 e 5 S, Col o ale L pen
Al o b5 ALS ol S oS bl s s S
jtmi)sJ&.iﬂ‘A.iJ\idf.,\.o‘&)Jxﬁ Lile b
A o, b gl S8 s L5 oS~
S o-lel el olale . (Needham, 1998)

 (Eugenia caryophyllata) Ssws juilsl jl )
(Acipenser persicus) gl pl b ol am b g4

oo Py Sl g Weesls s 5 a0 (sl NS
SRl e s f mis b sl SLlS b bl
.Jizjfdil:)\: e A< /00 slie 5 eslitul S-plus

Gl cae s W8 O S Slao s
Llod pl 51 a8 59 o5 Slaw Sles Gbls Leibesl
(O Jsdn) 55 e sl Ll b=l s M
YY bs 5 pH =AY 55 Ssgn b oomen
bl 5l eslinal 540 glaclale gl o Kol 4o
Vodsdr pd o il s slens S 0 S
A s 3 Sl slels Ll ey
NP S PNE™

leialosl slal e s o818 O S Sluaseds -V J i

s 03 geo RS S Jele s,
15-25°C N-Ww°CtV°C cjl=amy )
6/5-A VIAG — ATY £ v pH Y
0-0.1 PPM % g v
0-0.02 PPM * S ol $
10-400mg/L yw-yvwiivmgL 5 . 0
5-10 mg/L vy-vAax.ecymgL oSl !

CS Conles 5l maS*

23 Gp Pl b 5 (0) Ldsem slgle) -Y Jou
°C sl s pH =A/¥Y) Souw il 3l eslinal b (1,85 4w
) sl ey OLES Mean = SD CJJ}J “ @L’J L(YY

oS 55 (43l) b s sl o) Kl chle

2l $3s ol
05 VA 05 YT T IRAL (PPM)
Ya+¥/7 7YEYY/0 £\ ¥/V Y.
V¥ /008 YV/7La/v VoA TEVEY Voo
AY 4y Aoty VoA A
ISIAER Y AT[TEVY)Y V\O/5 x5 Vo
YAY/ P4y VY #/YL/0 ARTARTIN O
YOA/YLs¥ \RRVAER Y YVO/YEye v YV/0
OY7/7EVv/a O« FLyyys YAY/720¥/0 A




Q‘ﬁ‘,h.v.»}‘g‘gjb bug&wﬁjk—wbw
"Z)La..f:\"’ﬂ.?

oslaiwl 890 oo

izl Y W L ol olls ATy g WSS -
i YAO Ol g o801

Ol Obale b 3 L 5 bsem AYVY (O e —
e I QTS| JY S, U A

K s s S Sldis asllas NYVA (6 ol ge -
Sos » Syzygium aromaticum) Sswe >
(Sl s s dee 0lS S5, YT U5 sk
ATY e Y

- Anderson, W.G., Mckinley, R.S. and Colavecchia, M.,
1997. The use of clove oil as an anaesthetic for
rainbow trout and its effects on swimming
performance. North  Journal of Fisheries
Management, 17: 301-307.

- Hikasa, y., Takase, K., Ogasawara, T. and Ogasawara,
S., 1985. Anesthesia and recovery with tricaine
methanesulfonate, eugenol and thiopental sodium
in the carp. Cyprinus carpio. Japanese Journal of
Veterinary Science, 48(2): 341-351.

- Keene, J.L., Noakes, O.L.G., Moccia, R.D. and Soto,
C.G., 1998. The efficacy of clove oil as an
anaesthetic for rainbow trout, Oncorhynchus
mykiss (Walbaum). Aquaculture Research, 29: 89-
101.

- Lawrence, B.M., 1995. Progress in essential oils. RJ
Reynolds Tobacco companies. Perfurmer and
Flavorist, 20: 95-103.

- Munday, P.L. and Wilson, S.K., 1997. Comparative
efficacy of clove oil and other chemicals in
anesthetization of pomacentrus amboinensis, coral
reefs fish. Journal of Fish Biology, 51: 931 938.

- Needham, D.G., 1998. Anesthesia and surgery. Timber
press, USA, 586 p.

- Peake, S., 1998. Sodium bicarbonate and clove oil as
potential anesthetics for non-salmonids fishes.
North American Journal of Fisheries Management,
18: 919-924.

- Soto, C.G. and Burhanuddin, C., 1995. Clove oil as a
fish anesthetic for measuring length and weight of
rabbit fish (Siguanus lineatus ). Aquaculture, 136:
149-152.

- Stoskopf, M.K., 1993. Fish medicine. Chapter 6:
Anesthesia and restraint. Academic press, USA,
430 p.

- Tamaru, C.S., Trick, C.C. and FitzGerald, W.J., 1995.
Clove oil, minyak cengkeh, a natural fish
anesthetic. Sustainable Aquaculture, Honolulu,
Hawaii, 1: 1-7.

149

gl S 58 Vb e 31 olale iS5L Ol
OF Jse osle 5 S uilal &5 ol (656 e 4 Ll
e 5 NS (Al mae e 50 i
plonil SUS @ 1) 355 s CJlad ale S 550 0
Al O Sl s pelal GlenS 5 e 55 5 s
Munday & Wilson, 1997; Keene ez ) >3 S . z. S
s iS50 ol ((al., 1998 ; Hikasa et al., 1985
SYsb L (144V) Wilson 5 Munday  slgiuls;l
ol A (BN BV ) sy sl s Sl
Sl 5 b Ul 5 g bl 4 LS e sl
olinad 3550 Ol glacd 55 Slas gt 5 il
S-Sl 3 Al 5 el Al ke 4l
Cales Olabe 4 dss 51 L5 gen Ollas o 5 ba ale
310 Sl G leialesl p8a s 55 o les s
il a5 ol (o Kl a3 Y Lawsze) ol Sl
Pl ez Vo Sl 5 el gles sl A
bos a0 S o a1 OF ol 23Y Son il (S
Keene )35l ol & a5 05,8 bslses ozl L LUl
05 Sl S 5 JSlojls 4 axg L (e al., 1998
= s MSYYY abex 5l ale odiS 5sgn lasls
b as el oY S il SAS s Cake
59 3 e Bl ayl 2 53 s Ol sl O
3550 Ol pl 53 O Lsled Dol 5 S 2S5 Ol
Rl g St Sppe 03 s S IR ) p
35 o8 s o B33 S MS YYY Sl el



Iranian Journal of Medicinal and Aromatic Plants
192 Vol. 22 No. (3), 2006

Study on Anesthetization of Persian Sturgeon (Acipenser persicus)
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Abstract

In this research the effect of different concentrations and exposure time of clove oil (Eugenia
caryophyllata) on anesthesia and recovery stages of fingerlings of Persian sturgeon (Acipenser persicus)
in three groups of 4.25 g (9-11 cm), 3.33 g (7-9 cm) and 1.89 g (5-7 cm) was investigated at Shahid
Rajaee center in Sari in Mazandaran Province by immersion method. The pH and temperature of water
were 8.31 and 22°C, respectively. Different concentrations of clove oil (25-120 ppm) showed significant
effect according to data of this research (mean range of anesthesia and recovery stages were 39-527 and
247-773 seconds, respectively). Based on the results, when the concentration and exposure time
enhanced, the anesthesia stages happened rapidly, while recovery stages take placed more slowly
(0<0.05). The 75 ppm of clove oil was determined as the best concentration for anesthesia and recovery.
This study shows the high potential of clove oil for fish anesthesia, and the clove oil different
concentrations (50-120 ppm) seems to be suitable for anesthetization of Persian sturgeon fingerlings.

Key words: Clove oil, Persian sturgeon, Acipenser persicus, anesthesia.



