[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

AY \F'YQt'w.«{ucc))ujucrﬁ.mduéd)jﬁéﬁij41,:.5

Artemia ) Lwi 3T S Cwmw (2 LS a5 Ol im0 » A9l B33! ST

(fransiscana

"Bl O K i ¢! 3 gl 993 33 ) gl 8 313 yg0 ! (SOg0zme S B

Q\,:‘cb;*fv u;}@,ﬁua@l:cw}r}l&j@?}Gbow‘bed)wa);—\
Q‘ﬁ\‘@&)¢$)})wc}j}ui))ﬁ—‘"@u;>dQLA)L.u L‘S:')\._._.Z (:}19 Quﬁ:ﬁwF‘é)\i}lﬁ- QQABQM\WQ&_TEM)L&:«JfY

VEVANA L f b VEVV 128 s o 56

e S¥O AN @ Ol b glasles 6,85 b ilejT ol s had T (lgtnn QLS (305 2 03158 1 gy ) slate &

4 4i33 10 51 @ X VOO 4 5 Artemia franciscana €58 (slgmmm ga Lases (b 4 0ds odeas 03151 2 53 0 8 e
23 05 Oay el 05 8 5 ks 10 Do 4 S Dy 4y ok (23 051 (Sl 05,5 K L Ol jer S sk 5
Q.\:ﬁw},\{)Mmaj,?pwuﬁﬁ@u;k;m,,?,m@j&_ufr;;otﬂ&@Q,w,m@w@u,}.m.z@,a:
9::5)3(;5\6;6@\OJljssuj;g&u)ugS>\:gw J:,_LA,'T&_J,IP@L:;J:J@: 235l gme wlele ¥P 5l u (O]
o Olpn gl 28l ol 1 ey o (P<O.05) dals & o (ol YF e 3) sl Glacol 53 o alS o g
G5 4 L.(p>0.05) wi Bl el 5 oles slros F dan Glaan 565 Ol5e 5 3 5 Ol ¥ Celu b bayles o
3 (dme B o e il 03 031 8 e VB et i 03 08 e Ve 50 (VB Ol b cadsl a3 01 ST sla g
B gt Spie s posde (ol 55 L (83 03l b 4 4 5 b s (LADL) dals b anglia )37 YD s L LS o5

2537 o JUs 4 s )T Glgtnn sl 1y 6 g o

RSB IPIT CRWCR IR -XW (gLl I g

mehrdad.fatollahi@sku.ac.ir ;i Jlwge *


mailto:sh.bakhshalizadeh@guilan.ac.ir
http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)uuv.amdbcd))ﬁ&ﬁ_\’wj “'.'.J‘:"’

Clegg ) cul 55bs a0 5 G Sl (Jaes
.@nd Trotman, 2002

S5y = Dl gy ) dm abs S
—@Gﬂﬂwfwbﬂj!m L 5 A3 o0
o e Lol 5 L el ol BT Gl s Lss
Vol dlo o 53 0ds g i 2 358 ol 3
AT g s ses 6 aell gl Lad)T G
s Olgan 5 adsl GEST & 5L ol e sl
Gajardo and ) syls OT s Jgoes O3S
.(Beardmore 2012; Dumitrascu, 2011

2T oSy iy s eSS el a5 5L
SERPSIC NP P RUIF OV (L
(38 5 Ol eddplail Glrodalia b s le T
gart @l b5 Olse 4 O pulydoa-o3 sl
5 0313 Cows 3l ;.)Te;,l.u,;\s@o\):ﬂ G5 2o
5o A Snbs TS sl o)l dr KT
o) 93 e S5 s Kl 5 803
Sl odts odalie s 53 o
opl sl el e (Abatzopoulos et al., 2002)
S ol ool (Jazme Jalse 55 4 5L sl
Ao & (7B 5 s Gl GRS e 4
sl Ay 5 Sl YF Ok s 5bs 51 e
OLHKer 5 al3) 548 0 SET LT 3 50
T Sledas 5 210 a0 e She pan 4 (VTR0
T sl a6 Lad )T (glgts 5 85 L
Sl abs & T s 5 La,¥ ads s
Sl 03y hizes W 3550 pliend Calthes
5 @bl ey ¥ Ol 5 K M)
(VWA (ST 3 g pbgli (S sn P40, (6 e

&&)béﬁf}wb@)ﬁﬁ‘@j\d&f&‘f})

M

.

doio
Gl osde DL BT 0¥ B, 03 ol slalde
LIe g5 onl s Jo @ gl gl lajls
33 L;:}JT 3l e s Al b lie V"”j)
sl JBI s S s (osn S
Camara, 2020; ) syl L35 08 das jysps
5 Lai,T glde 55,0 (Sorgeloos et al., 1993
W oon Ay 77 ST b Al A
3 85,8 4l Gladewl &lS immen 5 o 2 Ao
LaisT 5y 2l ) eVl Sl O ladenl (ST
S5y sled 4 0L T o) lalds oy g 5l Ss
Obayes et al., 2020; Agh and $\YAY \¥Vo.(G5T)
L G sl &K Las,T (Sorgoloos, 2005
3 e Sl 5 b oS Sl 555 OT s S
s ektS how WS I s s
3590 Jgd 53 WK 0T 51 236 55,0 &S5 3
spi oo ST 0T yo i ide LS5 ol L
LYl al e syl 5 (IYAF adibls 5 Ssls)
S50 o BB s gad g AE) 53 ke Fro g
23355 Comaz 516 355 (o 3)l5 G I 4y
2 el o olhel gopd by (SEs bl
Morris and Afzelius, ) Lls cbli= o
i iegs 3 sl (1967; Anderson et al., 1970
e S e S3Los Gl pass Gl Jels
OIS s ! g5 3 m 5 el OT (ol 03
G lals 1y i 5 e o sl Bl d Ko
Aol plnil g £ 5 Sl LT 5 AST sad sl
SAeske s Y6 (Chen et al, 2009) 4.,

Gl e blie s Ol S5 5 S


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

AS

Sy gdome ShE L 5 O euziS b 5,08
Sad s (ol at gy oSl 5 (S gy 2 S
Sl S s S5 aler SRl skl 4 L
5 SoslaS s byds oK S 03l s s
Oldizes 4= 5 3590 45 Sl glas )8 5l c(s s 50
.(Penfield et al., 2005) el «s 5\ 5

Jola 031 Slys 5 exlg 2 58
S o3k 03 i gei g Ay S oS o Cools
Ekta 5 EIViS .l os 5,18 So3 5 Sloys
505 Sleys SIS y,e oSS s YNVl s
032 10T 383 53 it o) b (S 5 eslinal
Gl e oS 05t 4 O3 5 3 eslizal Liles S
5 K 5 Jg adS Jrals o Sl sladbke,s
2 G05aST plunST Glagal 4 &S s
gl oS 5o ls Olays 5 Colzul Jls 5 Sladneals
SIS er ol el by LIS 4 (S5eST )
SiSt pdple 53 (K bl 35S
0! s s 5 (Stimulation of oxygen metabolism)
B 4 e 8 O e Sl B
0> 5 ok gl 55 SldSid o3 ¥ 5 Y Ol
pdy Sope DL 4 Gl 05eST R e
503 S W 1y S ez O3 Zwl 03 s
OsdheS 51,5 M8 SRIBN L L8y Sl
ol 35S o Do ATP W5 oS i 5 Slgs
¢SS s NADH Sls gme JialS Esl uimen L)
o Woke 52 C ey S s 5o OpllnSTT Ay o
ol Sl T Wy 0l (B8, s
S Sses RS 5 SYBE GlansT,
3 pn 35T SdGsl) 0y 5 b o sl Ol oy
S e S s Sl o)l g OBl

L 5T (ot 38 0505 Ol sl (2301

L on S sl b (6 ol a5 5 (555 JSCke
,'\Jsg.l'albg,;g,ﬁgw\f@;;j)uu
o b odeT s 4 slag,¥ bl s 5 Lo
DLE L ame a0 5l b oS 2alS 5 T
3 e ey Sl S 3,5 o Do VL
Clegg and ) &)ls uuT 3 pl 53 s Lad saumlsy
0T ol @ a5 L cuoeen (Trotman, 2002
b JSCae a5 58 el 53 gloms 05081 Ol
G058 ol 53 bagy¥ 5 wthl oL o, YL
38 Sose o 4 Ok 3 s b
Clegg and Trotman, 2002;  Conte,1984)

(Dwivedi et al.,1987;

33 Cand 0 F LY b S L Ol 6

S S S| sl ghyls ST gles 3 Ok
ek Sl Sl FaS Ssieds oy 548
(,ur.wg\f,u oS ST Jlab 3l 50 (g5l Jlad 2
.(Wen, 2001; Bruice et al., 2020) s,ls o> ;>
@ss V0 bV 5 OT s 0l 58 Bl S

el
Sy O3 Fan 3,8 s b 0B das iy,
&G Uil S Lyl e O3l OT 055 Sake Ao
Sujjyp);o-li;j)lf\g)cﬁw!tmrh.:@am
sy, Ole oYL O sl C)l} T 5l
Sl joges )3 Jegh A @) Olals
a5 Sl 03l OLaS () oS o b g ediiS Ooglie
Lol e g SL o3850 e s oK )
L ST aea b3 sd o Sl e a0l ik
037 o VL e O3 5 L5 o S S sk
Slp oiiST ale 4 Cnlie 3 L dlag STL ol

(Thanomsub et al., 2002) 53 & . b5 T


https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elvis%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=22470237
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ekta%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=22470237
http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)uuv.amdbcd))ﬁ&ﬁ_\’wj “'.'.J‘:"’

Mu)tf):u)kg@jé}M)A@b'o:\:)l}l{l}
4 aede pde b asdo la Ll (2> 03 Os)
2 Sl oS Sn SET 9 Lai)T (slgten
3 Bos lasles sl 258 asmda (3L 5wy
ST i 4 Sl 4 e oJyl EalegT
U sl SialesT 5o adsl (6, 80T 51 das ks (1,00)
SO A0 N Ol iy layles 6,85 &
ST Gl Jame 53 031 2 53 08 e O
O3 Odens 4235 V0 9 1) F/D F (V/D Sode b ol
S o doys 5 Ol cdd Jlesl (G5
O3 ) als 0 8 L bajleg (SleadyT (Slgm
olesT Cjb&“s Jsl slesT s awlie (s
s edd 25 03 JLSS a5 5les O L ol SlS
6 5 20 03 Dk als G 5 sl AT 0L
Sode 4 i S 23 O) ke dals 05
il 0L T 58581 oKislesT s (okd i€
bsles (6,850 @ 5l Coa .y plnil 5 S g

4 S bsle 53 on Ol e ool (2ale3T JS7 o

)

)46»3;),'1;\)5;“)&15(49{1@&1:@4:4&}445&
© sl @lgiy 2 e 4 Ok il
Lt 53 (2 B5C0 o 2y 4 Oy S 65
03 W 2 O3 0ilS e o glle SIS 5 51 230)
Y5 5 YEOAAD Y S8 Sl ey Sl 03 (e
Ol 2 53 515 8 50l Sl g 5,4 5l ol
Ol e 3 Soled S 4 pad dls 2 s 4w
M (313 55 IS F L) S8 F D)
5 S S 5 bl 0l 5 8 Gl
bs wsas cpl 53 ool Lis 4 gla wshl uoes
5 el Sl A 8 de)s y Ldd oled

BE &,’Ip- Lghw )Lo.:? 6LA ‘6}4;.3 o JjﬁTji

P Sk gEe M S
SLad odialS) s puly &K oS (o DS g
pdy o 6 O3 S se ks s el (05
(Komanapalli and Lau, 1996)
Caolr 1Ol LanT 3 5l degamme ol
s sl nlnl gl o5l SaS e o
SOsSE wls &S 5yl oLl js Jsh 09, 9 0550
o2 33 53 wZesl okl 593 O T 05 Oliies s
@)&u}gﬁj,;u s p S 051 Sl eslizal
Sl 0 dis S3L glon g mbia s S i yT
o liS g kst adsl S B by e el e &S
SN oslial Bus 5 05 LT Glas,Y O
P Lamstf)\,;:a 2 SusS sbul gl s o)l
G 1l 53 el 03 51 Wais)lows S5 51 (S 153k
R SIS SR PERC SR CH g
Jlo 53 U G o o 0 (s )T (ST
o sl 53 el (B KLl L 5 edd s
g Ol o 0T Jlsl 36 bl o ol b

Cﬁw‘ou\.&w)jl:.a:)TLngw

by w9y 930
Lo T Sl o las &5 53 Il 23T 5o

s 815 els odes (31 blie 53 ¢SKist &y g 4
oy T 01t Bl b Las )T S (gl
V0 Do 4 (S Y e et CTAD e 53015 <O
o Yoo oo bSle 051 e L) s s O 4ids
P b e () e 5 (2005 Cslo 55 (Jf
b S 53 shais A KT 51 ey Jyons
Sl 53 S sl sm) s slaslas Lol e

Aok g5 (38 513 031 0kes 3550 a5l (2SI


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

1)

Gl 131 F e a5 YV & OT gl Okl
Ol oo 3T BU1 s 5 A eslizul sl ge 5
i el 5 Jsens S5 ol Sl b
I TSV PR TGN S e
AN 5FLS a5 s 5 eslinad (4 05u) ¢S
LpH mb;:..&:u;sprZA/a—‘\ L YO ppt i O
Mas) 235 plnil oo p3 Fr 53T gus g 03 S 6L
Shdg 5 (o S g O o8 b 03y 58l )
s B Dy pon LS gl ol
Soe 4 LS a s elps sedd ws S
O3 sl S s s oK oS um E 18
5 bl S S S Sy sl b5, S
Cose bysUsSH 05 55 e JalS 255
3 ST 5 e S S sy
Joo 4 s lass ple sy s A8
5 @bl s Jesw) T Jos a4 Cmben ilasT
(’l”';‘ (Agh and Sorgeloos, 2005.¢4\Y40, (s, swaie
O5) Odees Sl s kBN en 555 sl (83058
b g 0T e 03 8l 55 b e la

3 L A e T s ¥ SLST e
oslazul Lo ys F ol 3 51 0T 5hled 5 s (6l
okl B (LS o Ao s e g
3 Sy de e g3 S Gl slas (N)
(B) odis L8 505 (slatamn sl 5 (U) dizils
AP Sl 3,50 5,8 5 oY s 6Bl & pony
Ol 2 sl OOH) s a3 o5 sl A S
oslazwl (YH= [(N+U)/ (N+U+E)]x100) J s 2
Somsn AT, (Gypaie 5 @3LT s o m)is
(Y40 cé.fl.},é 9 g

L 5T (ot 38 0505 Ol sl (2301

Coget @ads N0 Sl w ls 3 051 5 me
ISR VSR " VN EPRE C. - S5 P R
ol Sy edalie ly oy ol s Sl
Fo Sl sy odalie Sypo,s b LS PR
s SIS Jgenn b Sl g5 ¢ Jlazl o3l
p55 SilsT (ialesT sl mls Odd jaseie |
2255 0S5 Fogdens O (G 1 edalin ol
03 el U5 by ST (Glgtn 050l S
Jbs G e S RIS s

o 4y b el me TS s e

00 b edalin 5 Cuds bl o sl edalin
5 505 Oy SR 5ol slajd 51 8L e Ly,
Ol 53 O3 31wl Chle b jled aw (o LS,
A Odd o g Odeed 436 FO 5 4ids 1/0 o la
4 pat e e T 53 0il e S e Y0 50
S S o e Sl s ke Ol
25 55,31 p e3> ol s JW!@&\}M,
T @ 03 g ol deel 31 Lz a3 8 L
ST Sl 1) L (AKT 1 dn b, 5L 5SS
A Aens Jsl bl Lls wlie 5 sl
B 3550 0l el YE 5 A Ol s Lmeew
il T Ol SS1 51 (i Obsle 08 dans iys

SUS 359Ty 9 UambsSl i
b s
S AW e b oglatd )l ST S
A3 eSS 5 i VO HSLSI YO il
w5 53 ;i) S b O ) A 3 8

5 bSO adyh OT 055 baes g (a2


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)uuv.amdbcd))ﬁ&ﬁ_\’wj “'.'.J‘:"’

5o (587 5 )kl peandi) deo )3 AD 1 dall 5 L
sl a5 5N
ch.uyﬁoﬂp,gﬂw;fwuw,sﬁ
g2 Ol 05l SO 0L5 JS7 Cele Y7 51 sl
O Ode e 3 5 Ay Lo )3 AF Sl 4 dall
3 F a3 L ga Ol Dl T
oo @;ojt,g,apfdp\a,h O soles
AP<+7+0) Ll os g S (sHls sme ysb 4 dali 4
pfgl:‘\b S S slass b phaleT slasles s
Y St 53) adyl gals Cel an0il o5 ol a
B o (gl iSO Al b ol ¥ 51 ol
5 @@ Ok) 53 L Olpe s Ad bl o
s“ﬁf?@-“ﬁ ol V9 O gl 5SS 0593 L]
Sl ST el 5 dald 4 S (o 4 S
9N AY Glgele s oS Jgd El el il
Dssas 3 ga Olje gy edaliie 5 05l SO VY
S DT 4 (23051 Ol 7 lasles 53 ) K8
51t N ks ) Sl o3y 508 ba)les ple &
VO 3 ¥ R S b o5 2 s 05l e 8 e
oS B Ly 8850 Ml (a0l adds
Sl odalia B a5 051 56 5 edg
I3 05 B s S D g & Gl
S8 Al L b fu & Oljee LB 51 55 Ldd o0l
Odes lae 5 gt Ods 4228 55 5 dzdls
dald 55 g bjled (6 aen 53 e Olje 4 4 5 L O

ﬁa..w‘ ;Q.‘.A'"'

qy
Sl S o g 4 3005

bl Jls g 50 4 by e il i )
05 3 W 5 S0l 55 D 55 5 2aleST
Ale s 5 s ANOVA 03051 5 SPSS ver. 20 53|
b slliges o 5 ey sl YO LS
Al eslizal ol ;T

oW

Ve 0 Olje 4 O sl poon Olej 51 ey (0ol S
Gloles Olge 4 051 2 s D?L;Lfc» S Y0 N0
Juls Jii.s a); 93 L Log es,S 5Ly J'”..;.La)'"\'
w‘\fdh};j(om 203 ol wals a);
JM@aoj\&éa)yq@a \[- RGERVIPTRT
SNV dadr 53 8 Ao ys S pe 4 (e dald)
sl 0
Sol3 gme D] 45}?@" oLl 00T plail
F A deoys kel 5 galeT Slos 5 o
O 5ol sSOI JolS™ 0555 sl ¥ 51 s ) s
GBS ol e gz Ol s (P>10/00) 5l O
b g LS ap Lo A0 Lei)T Gy s ¢l
4 Wl 6w ol slers £ Sl Ol
5o 8 feadi g b &S Lk e 5 e
@oarg L (P>0/00) Wl adlhl yls ame Doyl
P an aleiT bl aen 53 ) sl il
b U oo 5 Oljn (0 gmb s51 0593 ples| ool

055 33 Wl Gy 85 Loy (g g Sl 5 ol dala


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

Ay

L 5T (ot 38 0505 Ol sl (2301

0 50l ST e (518005 53 (o 43 S IS 4 03 0 0) (2ulaST slasles 53 ( SE) g ji5 dops (ke 1) st

~ %5 0l s ~ %5 O s
sSE oS © . +SE 0o C =
(celn) (mo/lit) (Cel) (mg/lit)
o/ FA/A \Y /AA FF/ 1Y
YR SV/0 0 Y/YY §./F 10
aals
/4. VE/D A 10 /54 v§/0 A
()
\VAR yv/¥ Y¥ ind A¥/N Y¥
\/f AY/$ rs % A¥/F rs
/0 FA/Y 1Y o/ FO/F 1Y
Y/\e /Y \0 \AR) 4l \O s S
/40 v§/$ A ) V- v&/¥ A ods a3 0l
V¥ va/0 Yf /A va/0 Yf o
/Y A/ rs L A/ 52
/A £0/0 1Y Yoy /0 1Y
N4 ZY/+ \0 AVAR AF/Y \O
/Y /% A O+ VO $V/0 A b
/¥ va/y e VA VE/F Yf
4 AO/D \id Y AY/A \id
/Y. VY 1Y
R, /A £Y/5 10
loals 8 \/§ OF /Y A Ve
TAD
Y \%dAn Y¥
V/4n FA/X \id
3.
A
4]
3,
3 Y
==
q‘ — ) mg/l’
Bl Yameg/!
J: mg/
L] A
© S mg/I
.
¥. ¥
— S A )
e

Al Y.

220308 (e (23 031 Caltbn (sla)les 53 (ol ¥ 0 gl bSO oo 5 OLL 6 3 la3T s 51 e g i iy 5 Ol 1SS

(Colo s mp do)) Lol


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)uuv.amdbcd))ﬁ&ﬁ_\’wj “'.'.J‘:"’

03 ¢ jybua)}fﬁb‘uw H))C}?L;L:AY/Q
0 Jsdw) (P<+/+ D)

o
s o 6 sl sl sz pe S Ul
&5 5l ( Sx5 sb s (cryptobiotic) «ig
Sl Sblaner Gn 3 O4b ol Gl e
S Gl 4 ol Jame delaali Loyl 15 L lag o e
L3, T (Saygi, 2003) AS o pand |y Comax
dsb 55 OLRT 5l s 8 o etnle Olgea
Sosh 5 Ldd gl b odd &Sas I S glee, s
(s Cands 53 s sl G b ) e T
5 A8 (o el G250 e jo Wl 1o ol
LY P PSR CORS TN AN ES POV Eth
sl o)l53 o8 b 5 o Sl DL
Saekil Yun et al., 2020; Hazael etal., ) 55 §
Ods 4 ) da (2019; Lavens et al., 1986
a3 53 5 0T U & 3 e ol
ot Sl 8 ol e 5 ()8 Sl 05 sla T3
(Croghan, 1958 a,b) 55 5 . ;T
s sl a3 O3 14 b S andllas oyl s
beiyT Glatmsn Fu s sy 2 ads) AT S
2 Ol 31 Ol adlee mls 38 )y
293 5 s eadsl 25 051 o me 5o S
O s Y0 01y L O I yo &S 05 chale 51 YL
53 O3 423 \D 5 V5 Jole ) s p S e
5 BIEEI Sl a5l Aals b (dd slous] Lo
Aopy el el edd a0l ST IS sba
S s e Sap imer 5 Bl i
O Odns ol 0l s 515 53 i &5 e

a¥

5 S glasss Jlesl L o p 53 u:,_u,'T@t:;);
2 F gl 2l s a8 1) s e 8 L Vo
SA Sde s e plal cmdls B8 s ST
Foap Ble 355 0l 0l S Cele YF
Ons 51 5l ol s (s Obale OB e
FO 5 ands V/O Y Do 53 (A gy r.i)ka ol
ST 53058 e ¥I0 5 0 Ve Os o om 4l
ol 0l 03,55 Y Jads o

b Ls,T Sl (F SE) 5,5 2o s o S0La Y s
Celw YF B A slaole) 55 051 oml 55 b caslasT slasles

0 5ol S
oS s .
SE) jlae gl * (Lolo) g8 Ol
) mg.I
/A "y /0 dals
Y/Y MSyq/0 Y/
A
\/¥f NSyy /¢ o
Y/ NSy /v \e
YA A/ Jals
7 bay v Y/0
Y¥
A% &AW o
A ANV \e

Wil e les 5Kls o sl (51 ms olins 0Lt dSSH 35

U G 5 Ol e il pl (slaesls pll

ShHdr Glgtam T S les «ole YF Ol o
GEFO Sde w2l 55 0 8 e YO L OT s o
3,0kl 51 Y a g 8 Ol o 0kl (200
Sl ok, LAYV E /8 2 (JAD) PHEE(y
05T 3l eslizal b b Sibs amglin gy 1 Jool
Col 0T 51 S oSSl 050571 5 55 5 ANOVA

Ol 4 okt (23051 Hlass 55 g Ol e s


https://www.tandfonline.com/author/Hazael%2C+Rachael
https://www.tandfonline.com/doi/abs/10.1080/08957959.2019.1575378
http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

a0

o35 T OS5 S Jlse pede
o belse 3y s olal OT & 8 LS
LQJA{3)YCA3‘OLAJJA\§W‘)M)0.LL{GM
ool el Wlg o 5 OLRT e 5o (eel
L_.J:d.f(ali;k 2 Y B L s Sl
)543}.‘.36\){.»)?&3)&&4.4]’[:5:m')'\.).a{)o.u'\’
KNT SadS gy 5 o plil Rale3T
a3 &S sls olis mb Lepidopsetta polyxystra
2o ks wslls hle &S Olge 4 YL Ol
coli}gT):@A;iT)é EW) (.t?a\;;,;,,uv GJ,...S
5ol Lis 4 slagY ple Oule ¢S 8 Col,
S D33 5 Sz J e 53 i A
U’:“.'.‘JB‘ aS (sl odd edel L;J.\ LY L;La,jy 03y
s ol Jole 13 o 5 g,y ) e
(gad by il b Olesen ¢ isla3T o
$asY 55 (Ko § Omen oo oy j5p Cely
plosil o 5 S5 51 4 5l SRl a3 5 odaT Lo
Laurel and Blood, ) 535 o 0T 3l a6 ol
(2011
VP U o adyl Glgsle (b ool Gl )0
o8l w g L) S el ¥F 1 el
> 0l sbsles 5o &5 () dodr — n Ao s
Sl oile e dals 1 2 53 8 (e 10 5o s
W&‘Jw@ufriﬁﬁ@)‘)%ﬁff}
cwqu‘@JmL{ 0595 OLL y5 Jg el esls S
S tlesT Gl aer o byles s Ol
Ol Oled @ (2> O 51 juds b r.f s
J}M oJ&SJ.:jjS .b.wj.? P r}l&‘ A uaa&ﬁ
2als b bsles Ol OOl 5 Sl oy (0 AD)

&S .»\.A.:Lga olis 4.>=:2: U‘i‘ NG| o.>}..§ )‘J gM

L 5T (ot 38 0505 Ol sl (2301

O Oy b &S 5 OT 05 ames )3 L 4
2t S6 5 (45300 S ) 05 0 5 e
Sk bl dals 4 s 53 T Sl o
4 Sl (e (3L 39 B O L Lt 285 o
Loojl blie ps blaw ) ¢ twg oy o b
s e K5 SLdUl Ogmen o0l bl
— s polie LR elysle andl 5 6,50 (i Ll
53 e 4 1 .(Mat Taib et al., 2020) sl
e 52 05 51 ealial b Lad )T G i 5 400
O ) eslatul aise y3 alive Sldlas (i sdalice
Ol 53 das o 0L W gale o35 fu 8 ol
23 o388 o Gl eslge 51 Gk 53 o ol
@S 5 sl e S 1 AL 0T s
23 Sl 6313 (S5 @S gy p O3 S om0
Oadle b Sl sy S sl
Sl o plol] (Hippoglossus hippoglossus)
s odalin slagsd )3 a8 e Olje o 5V
483 ) Sde 4 03 1 55 p S e ¥ L L ST
Grotmol and Totland, ) w5 < £ )1 5 30 cou
S5 e O ST el esls Olis Sldlas (2000
S ) San QUS55 5 05 B me 0> 85
S8 es dbs 4wy S5 ok e bl
Gl b il 4 G |y i 7 AL OIS
Sl sl S gleal 5 5 pslis Gufr,u ol
e LS s Gl Sl 5T a5 Kos g
3355 0 lge e s s Yl | ds e ol s
ol pon b ga b L 5T oSG8 L QLS (55w,
Hall and Sobsey, 1981; Arimoto et ) 5 8

.@l., 1996; Grotmol et al., 2003


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)uuv.amdbcd))ﬁ&ﬁ_\’wj “'.'.J‘:"’

Oljee e 0ot ST (Gl 4y sl 0315 0
ABJKMQI}:A,&\J@@@J&M,;
T o Oljr 4 Cod 0 Oljn ol 5503 55
Ll 5 (A0) eSSy by OL e ¢l
T Ol Sl o 5 b ()l gmn 5 sbay taleST
FO e I dn caids o 5 S5 b (2 051 0l o
OOl ol g Sl es g mi dald Sl 50 6l adl
0353 Iy gme 4,8 el Ol 89 dala L

!

SIS T3 ko> S s S 51l
Jolse s 56 5 S5 5 Al eSS Bl
50l 15 il (Kb Syso 4 b sl
OE6 5 o) S O gl yden— (63 sl 5= 56
SR W G 5 LS (55 85 Ol (0T
Gl ool L (6, T 5 0sls s 1 OT 65l
Sl s il o A Gl S
RT3 KPP RNCH PR INT
Ll osls Ol b wgthl g gt 53 |y Losas
o) 8y Sl o (Abatzopoulos et al., 2002)
S Sl ogslns (Jazme Jalge 55 4 5L sl
Ao & B 5 g s Gald eSS (e
sl Ay 5 Sl YE Ok s 5bs Sl e
O3 ol (slajs U pde 358 ST Las T s oY
2507 (S Sl pe ¢ bl gy
4 g 55 Caglie Jds 4z 8 Olpe 4
el Jas b el se

Jo>s (V49%) Matlin 5 Benoit L .l
b Ol 55 05T 5 el slas,¥ 5 lagss Ssline
Lol JaSTly Copm Ol L Ol o 1y Slo o)

Sladshe 4358 pde L 558 L 4 5 Obale o305 glis

45

Celoadyl Oamblyda Ol 5 de ST 850
03 sl 5 C’f“ O slg ol
Y9 ) 0ol 5SS A5 T 3 Sl oo s diw gy 2 liS
sl Js ol &S s g 36 K Ol e 4 (el
A (’Jf e V0 5 slasles 5o 051 slajss
IS SIYE Cele b i iy g sed (oS ol sl
T2 ES 5 L)) 355 edalin 05l S ol YF
oS UKo Jlosei 53 oled Calis slgas 8
$las St 6 obas gl ol (dale b ol
b b edalie 6l 2 55 08 Je V0 5
.udgu@ujﬂggw\@o\kﬁo;\&j
ol Olge (Yerr) Totland 5 Grotmol aslas s
s &S NTUj8 o2 jedar lapds slals Sl
S 35 52 e L ed 8515 051 o e
ol 53 b o el DU 5 GLE s pue U
Sles SV clags s o VT U5 (slgass adles
SFoml pBe 53 hidg el ma SalS 5 DU
(aids ¢SS Sde 4 2 s ngtf F) o5l ldie
ougl,fup}oujﬁg@y&ufr;mw,
e G,L.fv,u Loy 5as ¥ 5l da & Lsls
25 k)T pies 5 53 Ll ooy (3le Ll
o el Y7 Culg 5o 58 ol JhalesT
Ol dals 5 (5l slaog S ann 5 @wapw
A
3 bl QUS55 ol ol 56 L
2303 e dleil 2 530 8 (e VD 5 slajs
A3 5 rsele 5 odalin BB g GBS £ 5
A CoS G s l3T 3 Ll w5
6@Mpoj\g,gcfk;,ev/a,a‘\~ sl
A3 8 e VIO Slas Lt FO 5 iS5 1/0 5 Y


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

v

50y 50 g 55 Oler Sl (S 03555 VU
Mat Taib et ) 552 55 & Lojs Shals 4 i
.@al., 2020; Treece 2000
S Fp s olal OT & 5 5o 4T sy L
5 ol S g el 434S Ldkitae (lidses
B ey 5y o3 sy Sl o pa S Ol
WY (SO 6L b S o)) esS
35355 o slwl OT Sode 5 35 Ol 5 2o
2prs b aS o Ol mls gyl leT S
5 S lgtan (Jf ke 00 (VL s Jles
23 Sobes sleps S 6 a5 T2 Ol o pde
oY S b SO b & s> 0Ll
odis odalin Ol G ow 3 DL 4 2 5 i
Cor s e 2 ol 5o L0130 s s 1 s
old Jsl iulajT s g sl Sl s sai sl
ST e 2 b gr pah Ll p ST 5
5081 O5n b 3 (S jmml 533 g 3 57 13
Jolse 015 (on ) (oo GB1 DT )3 ome onlis
231y e 0581 Oljee 35 5 DLS 5 s
Sopo T podle 5395 e 4 lghshe 35S
Jazms il S gt iy LS, SUSG
5 prlee IS0 K Ol 4 051 oS s Sl
Wb 65 5 3L5 D L 031 4T Oy Jlad
& dodie 53 45 515 odiiS e male LS s sl
o il odd J S 5 5 gdoue slajes Sleys slas )8
2oede b s Ol sl Sz s
2 b ) e OWLLE 4k lgdsha 55 Iy 5lr
O Riassy G 5 ar g Sy okt g b &y
landllas 53 (Y41 1) O,Ses 5 Sudhakar .ol o3

L 5T (ot 38 0505 Ol sl (2301

o e b 53 i Ledls L e O5) o me 53 S
Ol S Laame 55 (V4#Y) Lesher s McNair Scott
w1 2L e 55 Sl 5 b 5 S
Jos Jsho oylgs 5 e 9y Ll Il g el
s Ashury 555 0T L a0 b 5l Cob b o sad
Lo 5 051 Jooes Ol jpe 45 s 87 Dl (144+) Coler
oS S a5l 3 051 o me 53 S ale slags
dhoor Sl a2 b i e ol Bes ol (1 oS 03
Cool ol (Y e s pde b s
5 S o Cuaglie OT Jlie 3 & (68 4 a)
Sl Sl 53 0T 0555 o sl S
Caslia o L 4L (DL ol kg s
O3 36 e 5 Lad )T 358 LB b 5 v (Sl
S5y s 53 ok wl)l G 3 T Gl o) »
5 Joos 3 Dol Cenlgnn )3 pislis )l Y
S5 ol oSn BT s bl 4 Al
slysSh Coale Mo 4 b G5 Covses)
Sl 300 53 5 e G o) p i ol
Candly ol S0k LaiyT gl S ples 3 o
SLE S pld )3 T Slle 4 81 S
Sl 52 bl o) s el DL Las)T
a Ol5 oo aex 0T 31 &5 dzea SLY! (lyls
g5 2,5 Ll LOT 55 05,5 &Y Culses sl
23 B 850558 w5 Sl 48, L e3le Ao
Llg o cgr Da EalS 5 Il gl sy
5 AL Dplite 55 L 500 Ll 4 4 5L
03 edd dawp g sylhlel Cble I eslatal o>
P CERTEINY JS(..{ Culbes gl 8 Sl anw
Lo s 8l Culg 53 5 i 4 deds Lol Ll g5 e

Colbed b oo 3)5055 WSy 350 G i


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)uuv.amdbcd))ﬁ&ﬁ_\’wj “'.'.J‘:"’

Ik (( Sist b Oltide Jio asee (SO
S TTIN P PRI T F CE - e
5 Skes 5 (Clegg andTrotman, 2002) u,ls .
L e g sk 51 D S e e
b sy S 5 el 4 by Slas slen 5T
a2 O gy oSO s 53 abad 5 8 e

bl
ot psban ¢ amn Jalge ol S 51 (s 6505 5
20T & RS 5 gt 53 )5 4 Sl S o
gy 33 35 g SIS 0S5 4 Ll 0 S
328 P8 33 S (§ S 513 LB Ly 0 S
OLd Lo b O gl & s sb e Lo
(e S g3 0933 4 plen 358) len 1SS,
Jls 4 0ley sk 55 55 mim 358 Cel 535 5
33 ot Slr e Pl S S e
3 S l o pdan il e a4 oS
3oL s & S iles b )5 e
500 Fars S 53 By S e e
5 05 a5 Sl ey 5 0 Jlab S lla o 5 (slag 5T
BB e L g€ 5 05
o2 4 .(Van der Linden et al.,, 1991) .l
S o 555 31 oalitnl Lad )T s e 6l e
&S o gl el oS i Tysle axdl oyl
Mates (ol Goosd 53 oSl ol 4oy (S
IS 50 &5 Ole 4 3 5udmn Sy g 43 031 31 3L
X e R L
4 ol ol A Gk ek Shus sl
235 Jetd 505 5 OpeSt Al Jaoes (glgniad s
Lo )3 Lt 53 iS4 3L5 Joe 4 5 L OT

9 Cardile U;'-)‘)f B ! 03 g JJ}A cg.,.wt.a

aA

S £ ol S0 Ol 03, o 5l 051 )
O3 LiSTy JS 5 sba 45 Ldkine LT .5 S eslizl
—al L g S Gk S b e 5
355 LSl OT s & 5 3,8 0 S)se 658
ONSNL ol 93 358 o0 rbﬁ;\ o Jsbe sl
s (Reactive Oxygen Species) ROS  Jlu>|
ABA 5 HO2 o bls)l gdal:f SO g 92
(35 &l pde 53 Jjge O 3m) 53 &G ol &S 5
O b opl Sl ol w5 5 55 Jetses
5 ke 55 & ile Ol 4 ROS & das s
L ocls db Hlw 63 Shes 35 sl lesl
231y or B el T 0554 5 L gey g0
503531 LS oo Wl (3500 g oSS 5 Dl oes
e o dske ROS pami daydy & 031 L
Sledled Ll oo 5 03y ki ol 4 ) Lgse, 50
s Shas Solg 53 5 48 @3Sl 1 g shor (s
2 ol O a1 G b Sl e s (5
SIS 4 by AE s s
s w310 e 4 015 (o0 358 S G2 5
0355 JF1s 53 &S 35 oLl S ad it

_)':3 9 Lj\i])j: Lgl.h o.,\.;)\b)'l{ c)'l::)j; oS watv'

51 a8 Cla (P26, Hsp70) chaperones L gy S
503 3 BT 8 e g i 515 sla iy slanl
S5 53 S 5 sl 53 S e 6,8 e
CS o e 4ed Cow & P26 5 HSP70 ¢ Joe
G ez 35 Sl 1y s S5l 5 038
S G Al 0 4 a7 S 2 (viltrification)
o5 o (T pl 3 S o (5,8 Jlo caly
25 ke ) Clsls gl a5 (trehalose) il
Ol slakisy p&ia 45 s ge o pelan


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

a4

&b
S L5 S Artemia urmiana ¥V .o (ST )
5 Ol b aww fo Ol)LES. ld e S50
02 A Ol S i seT
N33 5 (N o2 VYAV €O BT LY
crb el IS syl s st T
O sl 5 L )T Dl 55750 255 o seas
2 VOV Laa gyl o&ils (g T
AL A0 g s aie el 3T (o
Dbl 5 p gmin sl ATyt (o b O 5
Artemia ) Lued )l G (2155400 33 2 p giiae T
YO () Ol 5! O ode e (frunciscana
A\
3be 8 g SEINAY Cp aditl 5 Sl Y
Loy T kU ol lpms  OT Ol ks
& T 4wy @ 45 (Artemia urmiana) Gle s |
YY-AXYVP) (s
Pyt P LS —u ol (g Goep cgd—alj .
Silw g8 ST .p AN R BRI SN O
o ) ik o (bl b Bl 3 (slad )T
Conslin 5 (S5lejl sy Olge 5 E el
Ao oY 5o 6o s Las Slew 2l ol o
a5 & 55 .(Sepia pharaonis) s . S
VN Y (F) sy 5T
WS 55 e Olg o (ol o LS L7
Ob—e 5555 o fommlio s AW o
Aolge by sl )T w2155 5
Slesla i L (Artemia  parthenogenetica)
O PCH N PEES SN IR POV P2

VYR D (V) . gdsl3T dmly oDl 15T

L 5T (ot 38 0505 Ol sl (2301

L) sk (1 5 oS b slads s 031 (1440) ol Kea
A6 0Ll oy, Sllsbe p AT Ll 3 s
LS rolwl Logdle A sl 28Ty il (S
3B Sl i gl 051 K o 5l 0l Ll g e S
35 e s 5 gl 53 b 6105, le g s ke
T2 53 e BSE 5 ik Ol Sl
Ad g

Jolse im S6 La, L0 sl S b,
ST i &S Jglome 05uST L 5 55 ASle oo
B o 3 porh Al sy 2 0T S o o
AJngJa{QLETE:JJJAJ\}S@c@\aMUb@
3,8 S Sk

O LI -y P SIPRETIES VL
Gl sl Ot 0T 5 Lt ST 51 il
b JShe 05y Ol5 (o0 odd mp (Slgtunm L oalo
53 05 GBSl S 0zt Cmle clale
DL 5 s Ly 5 5 0 se eslinl S I
B R N O S T Oleily zals” 3l 5,8
03705 4 b i ol b 4 e b Ko e
AL s (051 A 03 08 (e Y/0) 051 b 5
A Ol 0l (6 KT (Slgoms 3 & o5 sl

235 o AV 55 Aals Ol

S Rl
(L»J Sl 5l &S ‘..:Sbu.a p")} S byl o

M:ﬁé)kﬁ&ixalcbd\)a\)hfgw

s 6 Kl


http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

\FeY Q\:.“..:Uc(ajba)ucv.amducd))ﬁ&}ﬁw}i “'.'.J‘:"’

arthropod Artemia franciscana. BMC
Genomics, 10, 52, 1-9.

18.Cleqg, J.S,, Trotman,C., 2002.
Physiological and biochemical aspects of
Artemia ecology. In Artemia Basic and
Applied Biology, eds T.J. Abatzopoulos,
JA. Beardmore, J.S. Clegg, and
P.Sorgeloos (Dordrecht: Kluwer Academic
Publishers), 129-170. P.250.

19.Conte, F.P., 1984. Structure and function of
the crustacean larval salt gland.
International Review of Cytology, 91, 45—
106.

20.Croghan P.C., 1958a. The survival of
Artemia salina (L.) in various media.
Journal of experimental biology, 35, 213—
218.

21.Croghan, P.C., 1958b. The mechanism of
osmotic regulation in Artemia salina (h.):
the physiology of the branchiae. Journal of
experimental biology, 35, 234-242.

22.Dumitrascu, M., 2011. Artemia salina.
Balneo-Research Journal, 2(4), 119-122.

23.Dwivedi, S.N., Diwan, A.D., Iftekhar,
M.B., 1987. Oxygen uptake in the brine
shrimp Artemia in relation to salinity.
Indian. Journal of Fisheries, 34, 359-361.

24.Elvis, AM., Ekta, J.S., 2011. Ozone
therapy: A clinical review. Journal of
Natural Sciences and Biological Medicines,

2.66-70.

25.Gajardo, G.M., Beardmore J.A,. 2012. The

brine shrimp Artemia adapted to critical life
conditions.  Frontiers in Physiology. 3,
Article 185, 1-8.

26.Grotmol, S., Totland, G.K., 2000. Surface
disinfection of Atlantic halibut
Hippoglossus hippoglossus eggs with
ozonated sea-water inactivates nodavirus
and increases survival of the larvae.
Diseases of Aquatic Organisms, 39: 89-96.

27.Grotmol, S., Dahi-Paulsen, E., Totland,
G.K., 2003. Hatchability of eggs from
Atlantic cod, turbot and Atlantic halibut
after disinfection with ozonated seawater.
Agquaculture, 221, 245-254.

28.Hall, R.M., Sobsey, M.D., 1993.
Inactivation of Hepatitis A virus and MS2
by ozone and ozone-hydrogen peroxide in

S0 (e S L ) (g (s e
3 2125 sS m0B asly STl O35
alors (Artemia Urmina) G (o55 05

XEFe N () obs 058 5 pole slatasy

8. Abatzopoulos, T.J.,, Beardmore, J.A,
Clegg, J.S., Sorgeloos P., 2002. Artemia:
Basic and Applied Biology. Springer. 2-end
Edition, P. 428.

9. Agh, N., Sorgeloos, P., 2005. Handbook of
protocols and guidelines for culture and
enrichment of live food for wuse in
larviculture. Artemia & Aquatic Animals
Research Center, 60 p.

10.Anderson E, Lochhead J.H., Lochhead
M.S., Huebner E:, 1970. The origin and
structure of the tertiary envelope in thick-
shelled eggs of the brine shrimp, Artemia.
Journal of Ultrastructure Research, 32(5-6),
497-525.

11.Arimoto, M., Sato, J., Maruyama, K.,
Mimura, G., Furusawa I., 1996. Effect of
chemical and physical treatments on the
inactivation of striped jack nervous necrosis
virus (SINNV). Aquaculture, 143, Issue 1,
15-22.

12.Asbury, C., Coler, R., 1990. Toxicity of
Dissolved ozone to fish eggs and larvae.
Water Environment Federatio, 52(7).
1990-1997.

13.Benoit, R.F., Matlin, N.A., 1966. Control of
saprolegniasis on eggs of rainbow trout
(Salmo gairdineri) with ozone. Transaction
of the American Fisheries Society, 95: 403-
412.

14. Bruice, P.Y., 2001. Organic Chemistry:
Study Guide & Solutions Manual. Pearson
College Div; 2nd edition. 760 p.

15.Camara, M.R., 2020. After the gold rush: A
review of Artemia cyst production in
northeastern Brazil. Aquaculture Reports,
17 (2020) 100359, 1-8.

16.Cardile, V., Jiang, X., Russo, A., Casella,
F., Renis, M., Bindoni, M., 1995. Effects of
ozone on some biological activities of cells
in vitro . Cell Biololgy Toxicology, 11, 11—
21.

17.Chen, W.H., Ge, X., Wang, W., Yu, J., Hu,
S., 2009. A gene catalogue for post-
diapause development of an anhydrobiotic


https://www.sciencedirect.com/science/article/abs/pii/0044848696012616#!
https://www.sciencedirect.com/science/article/abs/pii/0044848696012616#!
https://www.sciencedirect.com/science/article/abs/pii/0044848696012616#!
https://www.sciencedirect.com/science/article/abs/pii/0044848696012616#!
https://www.sciencedirect.com/science/article/abs/pii/0044848696012616#!
https://www.sciencedirect.com/science/journal/00448486/143/1
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Paula+Yurkanis+Bruice&text=Paula+Yurkanis+Bruice&sort=relevancerank&search-alias=books
https://link.springer.com/article/10.1007/BF00769988#auth-F_-Casella
https://link.springer.com/article/10.1007/BF00769988#auth-M_-Renis
https://link.springer.com/article/10.1007/BF00769988#auth-M_-Bindoni
http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23223545.1402.17.2.6.7 ]

[ DOI: 10.61186/aqudev.17.2.87 ]

ARR

Proceeding of Royal Socity, B 276, 3561—
35609.

38.Saekil Yun, S., Yoon, S.Y., Sib, E.J., Giri
Sang, S., Sang, G.K., Who K.S., et al. 2020.
Effect of plasma-activated water, used as a
disinfectant, on the hatch rate of dormant
cysts of the Artemia salina. Aquaculture
523 (30), 735232.

39.Saygi, Y.B., 2003. Effects of hydrogen
peroxide, cold storage and decapsulation on
the hatching success of Artemia cysts.
Journal of Aquaculture- bamidgeh, 55(2),
107-113.

40.Sorgeloos, P., 1980. Life history of the
brine shrimp, Artemia. In: The brine shrimp
Artemia., Ecology, Culturing, Use in
aquaculture. Universa Press., Wettern,
Belgium, 456 p.

41.Sudhakar, N., Nagendra-Prasad, D., Mohan,
N., Hill B., Gunasekaran, M., Murugesan,
K., 2011. Assessing Influence of Ozone in
Tomato Seed Dormancy Alleviation.
American Journal of Plant Sciences.2, 443-
448.

42.Thanomsub, B.,  Anupunpisit, V.,
Chanphetch, S., Watcharachaipong, T.,
2002. Effects of ozone treatment on cell
growth and ultrastructural changes in
bacteria. The Journal of General and
Applied Microbiology, 48(4), 193-199.

43.Treece, G.D., 2000. Artemia production for
marine larval fish culture. SARPub. No.
702. P. 58.

44 Van der Linden A. Gadeyne J. Van
Onckelen H. Van Laere A. Decleir, W.
1991. Involvement of cyclic nucleotides in
light induced resumption of development of
Artemia embryos. Journal of Experimental
Zoology. 258(3): 312-321.

45.Wen, G., Liang, ZH., Xu, Xi., Cao, R,
Wan, Q., Ji, G., et al., 2020. Inactivation of
fungal spores in water using o0zone:
Kinetics, influencing factors and
mechanisms. Water Research. 185, 116218.

L 5T (ot 38 0505 Ol sl (2301

bufferd water. Water Scientefic
Technology, 27, 371-378.

29.Hazael, R., Matsuda, S., Mori, Y.,
Fitzmaurice, B.C., Appleby-Thomas, G.,
Painter, J.D., 2019. Pressure tolerance
of Artemia cysts compressed in water
medium. High Pressure Research (in: 10th
International Conference on High Pressure
Bioscience and Biotechnology
(HPBB2018)), 39, Issue 2.

30.Komanapalli, I.R., Mudd, J.B., Lau, H.S.,
1997. The effects of ozone on the metabolic
activities of Escherichia coli K-12.
Toxicology Letters, 90, 61-66.

31.Lauel, B.J.; Blood, D.M., 2011. The effects

of temperature on hatching and survival of
northern rock sole larvae (Lepidopsetta
polyxystra). Aqua Docs. 109, 282-291.

32.Lavens, P., Tackaert, W., Sorgeloos, P.,
1986. International study on Artemia. XLI.
Influence of culture conditions and specific
diapause deactivation methods on the
hatchability of Artemia cysts produced in a
standard culture system. Marine Ecology
Progress Series, 31, 197-203.

33.Mat Taib, M., Irvani, M., Sorgeloos, P.,
Danish-Daniel, M., Pau Tan, M., Wong,
L.L., 2020. Cyst viability and stress
tolerance upon heat shock prote in 70
knockdowns in the brine shrimp Artemia
franciscana. Cell Stress and Chaperones.
25, 1099-1103.

34.McNair Scott, D.B., Lesher, E.C., 1963.
Efect of ozone on survival and permeability
of Escherichia coli. Journal of Bacteriology.
85(3), 567-576.

35.Morris, J.E, Afzelius, B.A: 1967.The
structure of the shell and outer membranes
in encysted Artemia next term salina
embryos  during  cryptobiosis  and
development. Journal of Ultrastructure
Research. 20(3-4), 244-259.

36.0bayes, L.M. , Abd Al-Rezzaq, A.J., Al-
Amari, M.J., 2020. The effect of some
environmental factors in the hatching of
artemia cysts isolated from three Babylon
Province’s ponds, Ann Trop Med & Public
Health; 23(S19), SP232114.

37.Penfield, S., King, J., 2005. Towards a
systems biology approach to understanding
seed dormancy and  germination.


https://www.tandfonline.com/author/Hazael%2C+Rachael
https://www.tandfonline.com/author/Matsuda%2C+Shinsuke
https://www.tandfonline.com/author/Mori%2C+Yoshihisa
https://www.tandfonline.com/author/Fitzmaurice%2C+Brianna+C
https://www.tandfonline.com/author/Appleby-Thomas%2C+Gareth
https://www.tandfonline.com/author/Painter%2C+Jonathan+D
https://www.tandfonline.com/doi/abs/10.1080/08957959.2019.1575378
https://www.tandfonline.com/toc/ghpr20/39/2
https://www.tandfonline.com/toc/ghpr20/39/2
https://www.tandfonline.com/toc/ghpr20/39/2
https://www.tandfonline.com/toc/ghpr20/39/2
https://www.tandfonline.com/toc/ghpr20/39/2
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://link.springer.com/journal/12192
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=14174901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lesher%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=14174901
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC278184/
https://www.sciencedirect.com/science/article/abs/pii/S0044848619331667#!
https://www.sciencedirect.com/science/article/abs/pii/S0044848619331667#!
https://www.sciencedirect.com/science/article/abs/pii/S0044848619331667#!
https://www.sciencedirect.com/science/article/abs/pii/S0044848619331667#!
https://www.sciencedirect.com/science/article/abs/pii/S0044848619331667#!
https://www.sciencedirect.com/science/journal/00448486
../../../../Downloads/523
https://www.researchgate.net/scientific-contributions/Benjamas-Thanomsub-2110863895
https://www.researchgate.net/scientific-contributions/Vipavee-Anupunpisit-2032533321
https://www.researchgate.net/scientific-contributions/Silchai-Chanphetch-32594360
https://www.researchgate.net/scientific-contributions/Thanomrat-Watcharachaipong-32808124
https://www.researchgate.net/journal/The-Journal-of-General-and-Applied-Microbiology-1349-8037
https://www.researchgate.net/journal/The-Journal-of-General-and-Applied-Microbiology-1349-8037
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135420307557#!
https://www.sciencedirect.com/science/journal/00431354
../../../Downloads/185
http://dx.doi.org/10.61186/aqudev.17.2.87
https://dor.isc.ac/dor/20.1001.1.23223545.1402.17.2.6.7
http://aqudev.liau.ac.ir/article-1-757-en.html
http://www.tcpdf.org

