[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

WAL cpgd 5 a2 oslosd omajly Jlus

)‘9.&‘ A>|9 @Mwl .)I)i oKl / lg.).) Q;wL.wwu) go.l.c 4J).w:

~Cod 990 519m0 g Ay ) Sl st 9 (99 959 ol 3 380 60 ) (5338999 (oS 5 1
Chlorella sorokiniana Sw&> s

srr\‘-sl“ - > 4&0‘
olpd <9 ply oI ¢ polibcum ) 05,5 )

ameneh.jamshidi@gmail.com

WAA-Y 5V cllis 15
WAV/V /¥ il dol

WAYNAYVIVA 2 pds go )b

Sl gy b 5l 48,5 0 Ao ol

[XWES

3539 4 bl 0,8 oo 51,8 o3kl g0 o)l 5 (ol o 13 4 Gl JohoS o Sils VIS
Sl olog Gl ool 5l (S el oadel Sy 0y 2LS slagigeyge S Sl
Sele lagsle wdpdy plonl WRO Jlup> & raghs ol ) el (LS slagygeygn jl elitl
Lo ) s b S 01zl (BOID) Wy 4L cuss” e > Chlorella sorokiniana
S Ll (2,4-D) 52,5855 slogysergn iliseo slocums 5 Sliion sio SIS 52 )3 25 0 cuiS
oSy iy 36T (bl 50 035381 (SA) sl Sl 5 (BAP) 550 5l Lo (KN
- 09029 ) o3litl Sl (l (sloo 355, (lsimo 5 wlager GRIBI sl o (calie « P<eT0 L
O3 e & 2ld g slog cul 3 039 (3 3 S ke V) BAP+ () 525 o)) 2,4-D sla
OV Y 5 WA ) Sl sl 5 e Sy b sk St o(p 5 oo FF/R 5 A0 /5) St
Sk > p)55,540 (VIV 5 Y18) a3559)18 5 (V10 5 ¥) D Ldg 5 (/¥ 5 V) @ Jido)ls” lsio
b Gl D oIS (lgize 5 Jobo i sty Clio sdon 48 39 Sl pgraslimges
OiblS (1o0) ) dald 4y Cams oS dg AR (pgp doyd Hlawd cpl Hd b L als 4 Caws
2,4-D Jlos & (5 55 p,S e WA AIYA o/ VWA) sl Slanddls (139381 3l L3 1y (5o ine
035 Mosine (el 5 s o sine (1B s (1) 3 p S e V) BAP (2 055 Le )
09380 a8 ol lis ol Dl LS (gl sime AW sald 4y Cund g 1305 jlod ol 4 Cos Sis
pSke V) 24-D 5 (1) 0 p S ke V) KNt (1 15 65 Lo +10) 2,4-Dslagygorsn o 5
Sl @ Ldg)lS y wlogs Gl cow cutS e & () 0 pS ke V) BAPT (1)

43,5 Chlorella sorokiniana

.2l sla 90,00 Chlorella sorokiniana b g a Jss,ls sy 1505 519

doddo

15 olss 1,81 (Tate et al., 2013; Zabochnicka-Swiatek, 2010) 15,5 o ), oslizulsyge 533 3ylge (ol 5 (s yiads
Sel g oy ygaimel b s i 63,9995 [(Reyna-Martinez et al., 2018) el aé,5 )15 w) 3,90 35 C. SOrokiniana sl
Syl ST 31 (55 o 35 13) g oy yuolie 3 g ol 1S S Gale (039985 it (LS 0, (slaoaiiS pulass Seloanls

2 BLS lage,90 sl 5 ply ) Cuglie (5090 Sulowdls bl 9 B> (S g Bl o ygasiel o3 g (piiS o909

)


mailto:ameneh.jamshidi@gmail.com
http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

siie> | Chlorella sorokiniana s clacuglio glyis g 455 5 Sl Sl 5 (590 gwel Jo 3o (S b (639395 (oS 5 3

Tarakhovskaya et ) Sul> cla Jgho > obomdon 9 Soiolomd claanlp 3, (Czerpak et al., 1994) x5l 5424 lacsid>
(Tate et al., 2013) s b ygeyen JyuS cov bosuSsy 5 (S bdid loite puss ¢ Jobo slass ¢ bl a3l Jze (@l., 2007
Stirk et Bajguz and Piotrowska-Niczyporuk, 2013) 55,5 s 45y yuss comw Llg5 oo i ygo o clalé 13 uis ogMeay
wouS S clay; C.osorokiniana Sils j> 31 o 3155 g el SUs clays S cos baygeyen 1y (al, 2013;
Khasin, ) 55 o sbm] S samlasl (gjaml (15 (o )3 Sl ) 13 9 D500 (190390 (ol A5 o s dus | ol Sl Jgi
»2,4-D &S 15,5 55 (0ava) Chung g Chal .xles,S o)y Ss sy 0 1y g0y9n SO 1 Cpbie (63,l90 45 (2017
Sl 45" 6ol L (VAAF) El-Sharouny 4 Kobbia .. ,5 Chlorella elipsoidea s, cow (51 j p)5 oo YY) (b clale
3 555 sdalin 2, 4-D ;i 5 5,5 Lo 0+ ;> Tolypothrix lanata 4 Nostoc muscorum <ls 55 ;5 ég IS l5me o 4,
Sdls (S, g 595 ) oy9l Juid g owdl o lapiS g I (Y- -) Czerpak o Piotrowska .cél, ials o 5l iy clle
ol s g oS ool o ewdl o gl S g b YIS Jlas oS ol ol o] gudis gl L450,8 w0, Chlorella vulgaris
O 3 el 9o l8 g Jdg S Sl g Jgbo dlasi i VB VD Gl g Sl e Sl eyl Jud 00 5 (Z, Kin, BA)
3 oS (Y+)¥) Piotrowska-Niczyporuk o Bajguz )5 o s iulidl 51 cpyidin caw BA L jlos i giw
oheng Lit s Cvulgaris s sl Jobo slus Gl (yd ) p)S oo Y00 5 +/YV0) ;¥50 5,50 Vo g ) slacale
Oial33l s ) 5 5 oo B I L (posisal 1 )3 p S e Voo B el laoma) posigel (135 50 tisS oS W38 3155 (V- 1Va)
Oy ity o H Y0 TV e clale )3 ol bl i (5155 3k 45,5 Chlorella pyrenoidosa ((jless) 4,
O by 9 S8l Shlidl aop Fe g olje 9 20)3F e sl Sl clale oyl )3 0,5 CVUIGANTS Sl oo 5 o ine
etal., ) as osalin odlo oyl )Wao Vo clale )3 (1o)d YO-OV) lady 95,8 oylie (ial8l oy Bl i3l 55 S e &
Haematococcus pluvialis s > cpil Sl 0355, e 9 Wby p dww) Sibendloo 31 (6,505 w0 > (Czerpak 2002
> Rl s )V g0 9)Se Ve clale )3 (g 3 Sl ) GRS s Vg0 9)Se B0 clale )3 Sl gl AD (o)
A5y il gl geym ix b g3 3l 63,l5e,3 (RaMan and Ravi, 2011) 15,5 o5 )5y oyl Sl (sl FIA Liol5dl o Sl
A VL 28,5 )18 (o) 3590 C. VUIGATTS Sil> 03 (55 2 oot g 5 oSy ptlgisly (ASen 0 31 (e b oolitl
1 bglsve (BRIGUZ, 2000) sl s &2 515 il b gl s Lgsen 53 (o Sluogio g IS g o3 o Jobo o)
ol 2l o m9n Sl st e ¥ Y Lo | (1o Blagie (S e b lS) acudpio 2a3 5 aJsbo 5385 g stulyinnl 5
3 oS 9 2, 4D jgey9m > 51 (Y-)Y) Morais 4 Jesus Raposo .(Bajguz and Piotrowska-Niczyporuk, 2013)
Sy oy i @ls .68 o, Dunaliella salina 3 Haematococcus pluvialis <ls 93 g9y p |y cilisee slacbile
V924D ) pp)S e ) clale g a0 d oS gk 9 2,4-D 5 3 5 e ) cdale ;> Haematococcus pluvialis
eI 85 &y s 20,3 YV S 2 53 p S skn ¥ 5 24D 2l 55 0.8 (oo 10 ki 53 9 00y YAV (S 2 53 p S b
VAY ¢S g 9 2,4-D 1 305 e +/0 clale > Dunaliella salina s «Sas o) 0 =) sl bass 45 g3l ol w,
e S ke <10 92,4-D i) )05 Lo ¥ ClE )3 5003 VA (S S e /0 5 2,4-D 1) 3 )5 ooV el 3 g 0
1 e b olyod sl Sl B 9 (63,985 (oS 3 1 (WWA5) olyMKom 5 (o 13 it a3y el 38 dal @y i 20y VY-
V) oS 9 (3 03 pS ke /0) )55 Jlow > 8 idg)lS (slgime 5 SiS iy 35S gy C. SOTOKINIANA Sk (5,
S sine yobodr (1) 3 75 o ¥ 9 V) S bl (12 13 5 e Vo) ol Sl U s 138 b IS (sloioma g (12 13 5 e

¥y


https://www.researchgate.net/researcher/2019299152_I_A_Kobbia
http://www.algaebase.org/search/?genus=Chlorella
http://www.algaebase.org/search/?genus=Chlorella
http://www.algaebase.org/search/?genus=Chlorella
http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

ARV ulMM)l) 93 9 J{) O)l&.a:} ‘f’m'))b JL" )‘9.&‘ A>|9 @Mwl .)I)i oKl / lg.).) Q;wL.wwu) go.l.c 4J).w:

C. o)l e slacuenl &y argi b cdl (ialS (g)bine i psbar 65 9 00y5895 lajlod 3 e lgiome (8l ]
25y o (2loBar &5 Qe lalE 5 sl Sl g (g 9ol s 065 b 9209855 (9392 S G5 ol > SOTOKINIaNa
85 )8 (ypdsge Sulr ol (plewdon 9 (NJdsid csad) Slio (B ) 2 gessn (il (S5 S g 025 elisul eiad oo
9 525999 Slaigerge &S inl 4 gl b Ned (pme ddlllaodyge Clio (ljSly (028 Sl cpyiin b Sgesgn oS cnye U
Sl ogerge cal 3,28 gl oo ol p)S o polie )3 o ()3 gl b3 9 06eS Ggeysp 5 Mt G5l e Al Sl

Db 55 (oolail dd o Sl ulogy yiul3dl

W shg; 9 dlge
#3554 5l Chlorella sorokiniana (IBRC-M 5008) Suls .cépls plosl ol as 59 plo olKiily ;5 WWAD Jlo p Lidgh o)
Basal Bold ) Wy 4l cuis e p» beSds i o)l She e840 5l jlidyge dlge s gl lpl (Sidon ¢ S5
o 3 5 0 lalasre 4 b S ()0 p,5 +/+ V0 (KH2POY) L5 SL (Andersen, 2005) suszMol (Medium: BBM
Piotrowska- Bajguz and) . a8lsl byxe 4 o» SA 3§ BAP Kin 2,4-D (sloyseysn 0d 03538 &lylngioSsls
A5 dsu)y 6y oo YO slacSoMs 5 cusS lame i ie Voo bl okiloy FIA 4 Jloy ) 39w b laexe PH (NiCZYporuk, 2014
4 o563 (0,5 +/0Y) Sl jid o SO S (gl oM o] janedl Y HLid 5 s 3 VWY (glod )0 ddBD Ve Gl 4y s g
3 4idy ,d e \WWa L (GFL, 3031, Germany) ,s5bsl Sis g9y p cusS 56 50 lacSoMd .ad gl cusS e jud oo Voo
S el WY g el W (6595 0593 9 (45 2 @parite 32 Jgo 00 i 39l (slaceY) o Ll 5 31,5 (b > VO (gle
Sl g b ok dlias g S 39 w9 05 (6)leS5 bl ol )3 el VY @ike 4 o WS (Andersen, 2005) c.é )5 1,8
e seyen A0 ),S5 L F bl .8 plosl a3bas MolS” g, L b stnlesl i (6505l S caclio VY 51 oy Sl slacsplie

Chlorella s cuiS by ,3 (Hunt et al., 2010) yuss b sadoslisi! gl o ap Clé § o) Jooa
(Y¥40) Jgl al> o y5 SOrokiniana

R $3,989 st gl Jaj 9092
(3 pS ) (A 305 ) (S 15 05 o) e
. m ) A

.10 Y B

) ) C

\ Y D

\ 1o E
Y -0 F
\ \ G
Y \ H

(wls) L

¥y


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

siie> | Chlorella sorokiniana s clacuglio glyis g 455 5 Sl Sl 5 (590 gwel Jo 3o (S b (639395 (oS 5 3

293 dl> 4o ,> Chlorella sorokiniana s cuis buswe 43 sawiodliiw! g yg0 90 Clals 5 U tY Joua

(yv40)
Syl Sl Lo S99 Gon gl R g0y
(5 2 5 ) (5 )2 5 o) () ) 055 ko) e
WYW/A \ ) I
VYA \ \ J
<\YA ) ) K

(YY) olSang KONG (39) & Sid (59 Ghomis - cd iy plosl Jsho shias ()lad 9 S8 (g homi Gk 1455 (5501
Sigma, 2-16pk, ) 55 slo ¥+ @ 5 4855 1+ (Sale Jsbo csglor i Lo st oo ¥ oliio iy Sl plol s oS
(ol (Silx (08 0 oyl Fee e G50 Alolidly g 48 gt Jlaiie Ol b (Sils gy 9 A5 4 593 y5ld o) 9 45 (Germany
Sds slaJsko L5 )les (Agrawal and Paridhavi, 2007) 15,5 (555 (s 9 A5 0303 5,8 31,5 b as )3 Fe glod j3 cels VY
plsl (V+3Y) olSen 5 Kobayashi' sy, 4 (uin dlyime Glomis (WA ohian g padl o)) €85 Cjgo slgt pY Loy
438> Vv g0l b 03538] (Y50 +/B) dgw yid Juo Y 0add )3 o3le jl o5 dio O s A5 gy ala b ond Sis Sls jolaio pa by
5 b 5o8 ke £, Veoo )3 diged b 3w olKinlojl (glod ;D s b 03] ob 4y BEOE 5 8,5 1,8 55 le an > Ar sled
55 mosdl pye L 2yl (iomie i osoias 3,980l Byme (29381 b g (g e sl 9 8l Jl )50 g 4 ) Jslre
P9y 4 Sy o jSS) lgime (6 xS 0jlil 3,5 dplne (S odle p)S (e Vov )3 (g £35S () (g 0y 9 4D o
oo B Seha Bl )5 Feee )0 (Sle pgpmiligus 1 il dee G gglate (pdy Sl g i eSL (Y0 ) 1) oen o HuNt
(V¥ VIV) 503 A8/8 Jgilio 03550 slacSls a5 .ad o3l )3 550 50 o5 ole dn 3 =Ve slod p celo YF Cle & (Sl 0,8
shogthg Sl s Jglio oo i 5 43 S yils S Vore 53 05 dyheo SalS oSl 5 Jloj 6,5 15 (S 13 g 45 oy
dg59)5 9 D@ Lubg IS clgime .0 (g pSojlul sogil ¥V 9 FOY/Y SEOIY (lazge Job 5> (Shimadzu, UV mini 1240, Japan)
S5 ) )5 9,50 sy (S Fmgd 10355y (glgime g 13,5 dle ) VBV sladlaly o o (VAQF) Wellburn i, 5l eolize! L

(Huntetal., 2010) 15 Ly s ygamibugur yid oo

a Jdo 8 =(VEIVY Asspr) = (VA savie) ) abaly
b Jdg, 5= (V72 A savie) —(VO/YA Assary) Y s,
oS = (1 Are) (@ i xVETID by S 1 FJ35 ¥ ¥

SO0 oysel 31 o3l b L yuSilis duglio A5 plocl 4Ky ANOVA yrews | (w3500 Lsinlszs) SPSS 138l 5l oslizasl L (] 34T

A5 ey 538l 5 e b b S5 0 s P< /00 s 3 (gl e g

¥¥


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

ARV ulMM)l) 93 9 J{) O)l&.a:} ‘TVR"))L JL" )‘9.&‘ A>|9 @M»)l .)I)i oKl / lg.).) Q;wL.wwu) go.l.c 4J).w:

=
V) 24D 5 (5 3 pSidee +10) 24-D + (32 3 pS ke V) KiN (slajless 9 2,4-D +BAP (sla)loss (s 3 Sits (5
2,4-+ (3 e S YN BAP (ol po by fLas 1) (o)ls cme i8] aalis 4 cams (2 g3 p)S Jeo ¥ 9 V) KN +(j2d )3 p,5 Jeo
52,4-D +Kin (lo)loss (sdon & s St jg G )led ol 53 5 oy Slas 4 Sl SS9 (52 2 p S ke V) D
98 Jdo)ls (slgmme by (lis dald & cans 1) ()b gre b GRIBI Sgeyen slajles den ) 55 I Jghe dlaai gy I gxe Sald
lyzee o> lis ) g)ld ime el Bl aald & s (3 3 p)S e V) 24D+ (3 3 25 ee V) BAP s 13 5 a0 555
2,4- +BAP clo )los (sa0 )3 (g 20> 2 Lt sl & G |) ()l sime it GRIEN S90y50 (slylars dam 3 53 D Jidg S

(Y Jods) oy L gyl xe LialS sl 4 cuws D

yd saicuis Chlorella sorokiniana s cwiigy 9 Lo s, (glgiome 9 Johw dani (SWid 539 Y Jos
(Y¥40)2,4-D + BAP42,4-D + Kin wlise sedilé 5 BBM

2,3 Sw29is, b Judy 5 a Judg 5 VelxJohw olasi  SWdd (3 P92 slod

oan (i peSe) (i peSe) (5,205 d) (i o S0p) (05 ) (3 3 05 o)
V¥ Y/a A% 5[530c \#/52 yybe 2,4-D(+/o) +Kin(y)
y)/sa0e Y/aP A% a/sabe VE/YR yy/ved 2,4-D(+/o) +Kin(Y)
yy/¥ab Y/¥P YIVR b/a3be \R/a vs/ybe 2,4-D(1) +Kin(y)
11/A3 Y/\P /a8 o/vabe \Y/v2 vs/ybe 2,4-D(y) +Kin(y)
Yo /AR Y/¥P y/ve o/yabe V¥/a2 Aseb 2,4-D(-/0) +BAP(Y)
a/54 Y/¥P Y/o? ¥/abe WV A [yabe 2,4-D(+/0) +BAP(Y)
a/qcd v/52 \ va VA/YR a./52 2,4-D()) +BAP(Y)
a/yd Y/aP % o/\be AR AA/¥R 2,4-D(\) +BAP(Y)
\Y/ve Y/YP Y/o? £/5¢ e £¥/39 aals

Wl Gl gime @olis 0S5 P<./-o e 50 (oSS Q}A)’" bl s bl e wliie g Bgy i &S Cio jo slo,Sile

oanlia (1 3 p 5 ke V) 28D+ (0 3 05 oo V) BAP i 5 aiis)ls 58 Jig IS (slises S35 555 5l o5yl
Sl oo o (2)5] Casd @y 5 slesd cul )3 Sele g0 GRIEI Hglaions 9 A3 edlitl aly CuS bame slo gt slog nl 45
Sl YY 50 a5 00938l Al cudS lae 4 i 30 )5 Jue WA 5 VYA AYA clale dn jd ol Sl « S (sdiupe i,
035 (3 2 Sk V) 24D + (1) 2 oS ke V) BAP + (2] 15 )5 oo WA 5 VITA o/ \YA) SA (slagigossn b il o

() US55 F Jpia) cdl ()l ine pé ialsél 1nl 4y Cos D 5 @ Lubo IS (clgimmo ¢ Job i a St
Sl (yud ;3 p,S o V) 2,4-D + (2 3 p)5 o V) BAP L oss jles bame 45 amd o lis wals calisio (gl jlos (gdon (sdunlis
2,4-+ (1 e S dee V) BAP + (1) 13 p)5 o« YA QYA OY/A) SA (o jlos d) Cns 45 dmd o i 1y (SKiS 54) A5y
Vlais! a8 ol ol e 45 (1 JS8) wmd o L5 |y (513 sime Lialol Wals  2,4-D + Kin (sloless (cdan o5 13 p5 ko V) D
o3> s ]y oaiabel (3 )3 pS ke V) 24D + (3 3 25 e V) BAP claygersn 1 13 o8 (68 (ol dpl Shoalles
o oSy (gaon (5 Lo Joko laws (Y JSCE) oy LS 1) (o)l dme e il aald 4 Cans bajled sded ) oSl dlass .cun]

Yo


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

siie> | Chlorella sorokiniana s clacuglio glyis g 455 5 Sl Sl 5 (590 gwel Jo 3o (S b (639395 (oS 5 3

pSke V) 2,4-D + (1 33 25 Lo V) BAP (sla 5002 b osd jlows (slacsile 1 oS (655 sinn o jobody dwl Siliandlio b 05
b Jg 091yt byl e I () 15 p )5 Ao V) 2,4-D + (5 3 )5 e V) BAP Lo 3D 9@ Jdg,l8" (slgiome 39 (1
Olts (obdgime ial38l (3l o pS e V) 2,4-D + (12 )3 28 e V) BAP + (2 13 2,5 o W/A) SA jlas g aalis 4 cas
V) Kin s slaswlas (2 3 p)5 e V) 2,4-D + () 5 25 e V) BAP Jlas 1 5 laao gy 5 (clgime (FoY sla JSis)als
gy Aoy (B JSB) ol plis |y (oyls gme Lial8l aals g 505 sla e (dad o (i) 43 p,S uo +10) 2,4-D + (1) 5 p )5 o
slcbale caen ) s opl 4 sl Silowdlo 539381 b Jg 390 dals 1S ()5 sxe yobods BAP + 2,4-D ¢l jlos (saon
2ls b g)b xe ials Koo g (5 JSS) el il s xSy lame (i) 50 )5 oo /YA 5 VYA AY/A) sl Sl los

WDl uL.u.J

yd saicwis Chlorella sorokiniana s cwiigy 9 o3, (slgiome 9 Johw duni (SWid 539 1€ Jou
(Y¥40) 2,4-D + BAP + SA wjliie slackls ,s BBM

M99, b Judg 5 a Jidy 5 dlaxi 039

T pafe)  peSde) pefde) N de Sl e
o (g (3 (3 (e (o) U er
yya Y/\P y/he ¥IAD V¥/¥2 £0/Vv2 2,4-D()) +BAP(V) +SA(YY/A)
V)V /AR y/yab y/s? /s Y¥/¥2 sY/YR 2,4-D(Y) +BAP(Y) +SA(*/VYTA)
yya y/o? Y/ /v ® \S/VR S0/Vv2 2,4-D()) +BAP(V) +SA(+/VYA)
\YIVR y/ye v/ ¥/ e FATAS nls

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

1 Iy xe @iglis oS L PS o/ 00 aws 43 (351 g05] bl g w4l o alie pt g )b &S Cho o pSike

\0a


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

(55 o) Suts 339

3 S S S S ey S S S S
4 0% % % % O R R R R D A
5 3 5 5 5 5 5 5 5 F 3
s 3 Z Z 3 3 =Z Z Z 2 &
ST T U A SO S
N N ;x il . . N N N " +
14 39 o3 3 3 3 3 3
22 < = 22 3 3 3 2 3
E E B B 2 E X
< £ == =
IR
EE
11
(53 52 0.5 o) rgo o ke ,2 % 3:
= £ %

£+ SuiS ()39 2 2,4-D +BAP+ SA § 2,4-D+BAP 2,4-D + Kin witises sacdalé p1 oy 1) S
(Y1¥40) BBM ,» suicuis Chlorella Sorokiniana s ¢ygausilbwgw yid o

5 ol i iglds (TS LIPS o /o0 o )3 ¢Sl (yg0il olsl i 3Bl oo dliie e By > (s &S Cadio i gl koo

v


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

c + < hd <

s - -

v
£VIE R | SR Tl ey

*
X2
3 s
b3y
.“UI IMAW @/
434
: %
P+ P ) W 2,
.9
SRLEP\) o H P o ety M W 5
3 @
FECN(\) + P RO/ ’ uw %
LI A/ n R
SeiCeD(() P ) g @H !
St (\) + 6 R A @ ‘w
S T
SCe(q)+) + HH 6RO ) A__.y 8 wu
N £ )

S (g)) + H AR % 5 5 <
= e

#6150 o 3 2
. + MI
o “eten(\as) 3 o = 2
% < £ 9
B (o)) +57=(y) % o L2
Py a O >
St (of- s () 4 < © 4
% @Q A3 s
fnw 2 o : =
Ed << - VI
I T T T T T 1 - £ W m-b.n
3 2y
< s %
S
X' m 3
33 b
EE A
- =
%1

D

X

v0

ha

[ 90-90-920z o Jrnerzeaye-quil wouy pepeojumod ]



http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

B
1

Ogrloww i) (Joyd 0,59,50) @ Jdy 5 glgime

Aals

(VosssS+(+10)s)55
(Vosss (V)25

(VoS +(+10)s2)5555

abc

(Vers+(V)cs2,9895

(4 )3 05 o) r90y9 ki

A Jadg,lS slgime w0 2,4-D +BAP+ SA §2,4-D + BAP 2,4-D + Kin ks
(Y¥40) BBM , susicuis Chlorella Sorokiniana Sua ;5 (S cygmmibiwgw wind duo S5 33 0,55 ,50)

Sl Iy me glis [SouSG LIPS o0 prdaws )3 (S5 (yg05] bl (dim Akl o Ao e gy () &S Clo pa (laSibie

(owsse! sz + (+10)cs2ysbss
(Vowsse! dosia+ (-10)s2ysb58
(owmsisel Jesie + (V)es2yss8
(Vowmewel s+ (V)esoysbss

(VA Ssbudloosmolt (V) st sgaoienl Jesi + (V)is2995
YA Sl +(V)pgieel Jesin + (V)s2r9895

(NYA)Shwdlosnl (H(V)crpmginsl otz + (Ves2)9858

Sadale 51 ow) ¥ JSs


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

A

(Sl (ygmmmilymrguo 52 oo 13 0,59,50a) D Juds IS (slgine

(552 05 o) 390 y92 cilale

5 5 5 5 2 5 5 2 5
= = = = = = = = =
T ¥ I T T o= ¥
SRS \:L: \% 3t _,53; 2,
\3) VL B e T S B 3
2 2 =z & 5 3 5 % 3
= = 1 3 %’: A H
E 3

2 5 2 = 2

z £ < ¥

j

£

(TN Sebllsdusnsbt (V) yagiael Jo3i2 + (V)es2,9895
(YA Sl (H(V) e pmginel Jo32 + (V52,998

b Judg S glgixe 3 2,4-D +BAP+ SA §2,4-D + BAP 2,4-D + Kin cilises cBedilé 51 o,y 1€ JSou5
(Y¥40) BBM 3 susicuis Chlorella Sorokiniana <uls 45 (s ygmuibiw g yidd oo S5 45 0,559 5Sue)
Byl ey dme iglds \SouSs b P +/+0 maws 13 (SIS yg0j] olsl pr m AiBb e et By ) &S Chio yb sla Sikie


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

(Sl gmmilyuwgnn yid oo 3 0,59 ,500) dni 9,15 (slgimo

3
4

(VoS +(Ves2,858

(VoS +(-10)s3y5895
(VersS+(V)es2,9855

(VoS *(-/0)s3,5355
(Nomomsel Josn+ (+10)s)5355
(Vomsseel Josie+ (+/0)s2)8395
(VNewosgiel ozt + (V)s20985
(Vomsgwe! Bz + (Ves2535

(53 32 215 o) (190592

(WA Sshamdlssapsl +(V)rtssgisel Jit + (V)is2ys955
(VWA Sddlotipndd +(V)pmgive! ot + (V)es,9895
(YA Selmlstinnd + (Vomgsivel Jasie + (V)es2,85

w9, glgie 5 2,4-D +BAP+ SA 4 2,4-D+BAP 2,4-D + Kin ke sbedile b1 ow)m 10 G
(1Y40) BBM ,» suuicuis Chlorella Sorokiniana Sula ;5 (Sds ygrmilbwrgw wid (oo S5 43 0559 5500)

o3 e gl S LPS 0 a3 5 gl ol 2 i A8l et g 5 o o pa slaSie

A


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

() 53 0,5 o) (390,90 bl

- S T S S TR SR N £ 0% 2
B S T N T Y S
5 05 5 05 2 5 55 = =2 =
s 3 =z 2z £ s zZ=z T T 7T
509 011 3y o5& 3303
L3 3233 33 3033
2 2= = 32 33 +oboi
= = F O T O T T
2 3 Z2£ ¥ 5 F

j‘jxjx

O8S9ys Mo yd 32 2,4-D +BAP+ SA 5 2,4-D+BAP 2,4-D + Kin wilise sbedale 51 w1 JSU6
(Y¥40) BBM ,» suuicuis Chlorella Sorokiniana s ,5 (Sids SUisd 59 055 oo Yo+ 43 0,5 o)

A s e li5 S5 L P +/+0 s > 55 gafl ool . (ins 423l o it g (S 8 o y2 slaSike

& 5 4ot 9 Loy
Jsbo 038 Jusb 9 ATPASE oy (sjlulis (Jsbo ol 2 1 63)lge> Sl 3 bogpuuST 3l s J| (30 5 3b
0155 ) loo (sl 31 Celad s il 3] s ()1 ST b 3,135 5o .(BAJQUZ, 2000) sl  Jshor s o (Stirk et al., 2014)
ISl o 2l s (S5t 5 b SlaenS] g3 65 ke T ol s (eeS1 3 5 3500 38T 13T I3,
SgBn Jobo gl ol ploi 5 Jobo p Chpty o o] S SIS0l ol 35 ol FA s 5] ]
LS o GySels sy 9 (i slae i) sslis] 45 5l ST (Piotrowska-Niczyporuk and Bajguz, 2014)
Bgd o (& 5iwgd yommodl yhund g Slaud L jelamy b 52,5 eaSTied Jlasl 58 s oS oMo, . (CZerpak et al., 1994)

oy


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

ARV ulMM)l) 93 9 J{) O)l&.a:} ‘TVR"))L JL" )‘9.&‘ A>|9 @M»)l .)I)i oKl / lg.).) Q;wL.wwu) go.l.c 4J).w:

il ¢ Jglos mundi (556 o 35 s g b o a3l WSy g jwgid 4,y (PiOtrowska-Niczyporuk et al., 2008)
(Kiseleva et al., 2012; Garcia-Jiménez et al., 1998) 39 0 Sul> (¢ imgid slodn]yd S LAET § wBigp Mg g A,
el ey 33l e @Bl A8, (i s g S o (S5 slaclale 3,18 5155 85 (3)lge 3 3 5Bl g 3
O il A5 edpbis G o 5 eloger Gl o o 45 331 Jphos (cloodgs ey S5 5 o Jsbo Sas5 l33l 5 Jobos s
Higd oo i glie cpl Gl o 5SS cpl 4 WS (o0 (S5l bapnisp g (gl (a0 glannST 4o I gy
hlSen 5 OZIOKO bs L &8 aas as lisly (o)l sime MS] aald by by Joho sl il38l (K28 55 o sime ial38l enlyls
OBl o)l S (geygn g 13,5 () C. SOrOKINIANa Sl> 595 12 1) aggersn 51 e cnl 3)b Slssan (Y+)0)
)by o ol Sl 850l 3 Jsbo (slaodg JSeis > & cpol ) i Lo Jphos 318l gime G131 oo KBS g 3 ins
A9k ) 335 o0 Gl (5 > dne pas g il (glales 5 b Joho Slass (SLdgpem o> 9 YU uib)lg 2Ll o 453,500 S

A ol (gl sine Gl aals & Cond lajle (S5 50 gyl 9 Ded Jidg)lS lgime g boloss sdam ) SiS 5 5ol
2ui Lam 55 (B-BA) gsge sl o 5 (NAA) sl St Sllsis slagysessn 5,58 5355 S5 55 (Y+)A) ol 5 Lin
V) Jge & XV cdale )32, 4-D 5l (VAQY) o, Ken 9 Czerpak s ol su959,l8 slgime il cww C. vulgaris s
<8l Ll Chlorella pyrenoidosa ls 5g)S 5 Judg)lS cbgime g Sid 5 5055 5 65,5 edlatel () o p,5 o
o (i )3 p)S e +/Y o oY) Vo Lo (Ve VeP) clale 32, 4-D &S 158 5,55 (v--A) Okkay 4 Saygideger
cuslee gyl 05 51 Vg o Ax(MY - Ve T) clale > ¢ 05 Spirulina platensis 5 C. vulgaris ,> Judg )l slge g 05, il53)
3 Sl alelanl wsy cow yid 3 p 5 o ¥ 5l S line 4 2, 4-D 5l oolisl a5 wisls olis (Vaa%) White § Kobraei 8 .
WoNg i)l b bige tals 52l )3 pSe Vore Ve lachile o aSly pudglio 5 05) 29d e Lo 5 oKilojl
oo)l55 b 3,5 Scenedesmus quadricauda ws, Gl cow () )3 pS e IV 5 +/4Y) b cbile 3 2,4-D (v--)
£S5 o +/0) oS b olyo (5 )3 2,5 Lo V) 2,4-D g (5 3 p,5 e V 5 +/0) 2,4-D 5,8 (Y- 1Y) Morais 4 Jesus Raposo
V) oS b ol (5 55 5l V) 2,4-D (1) 5 5 e V) 2,4-D 5,8 5 a Dunaliella salina s, (il 81 e (52 )
Haematococcus pluvialis s, (i)l cow (i) )3 p)5 oo V) S b olpen (2 )3 p,5 oo +/0) 2,4-D 4 (5 3 p,5 o
(Uologs) A8y a8l cams yid 13 5,5 Lo Y/O 5 Y VO O /0 slacdale 32, 4-D a5 sols ()15 (Y- WD) () Seng LiU .0y 5
b yg0y9m 5l 6 3VL slacdale b pdize (63,1503 355 Slostad joShe cpbie gli b yols imgh zls a5 @ys,5 C. vulgaris
Ll b o (pigal 2 3 oS ke Voo ) soly ame) pasigel (25 55 45 e, 3135 (V+1V@) ol Sen g LU il S e
oy B 3ar e ods SYL s 4 Vsl a8 c3,5 C. PYren0idosa ( slegs) 45, ialdl cae 5 53 p5 ke 0
1slsless don y3 g )l gne yé pialS 2,4-D + KN (lajlos don 53 5 ouig slgime sl 039 5o YL Cale )3 55 9090
ool 00l 283 lame ) (g p 45 3 LS lajless ol oS lasre (w0 LS dald & Cani |y (g dme ialS 2,4-D + BAP
5 Jobo clie clandstnd b ol oyl cullld yuss cuw w3l 4 Jlaslh wlg o 2,4-D (v--5) Bukowska )55 &b
lows¥l 2L 5L 3 s S 4y gy GElST e 51 (S Vel 5 0 iagls 53 9,5 Joko st 3 (Sojb ¥ laisly b
Piotrowska-) ses 0 Jobo 2, 4 gy (5ol cam 45 Conld S ginw 3935 500 s 5 cul Lié 4 2,4-D Jlasl gl
b pialS sl 4 Cus gy doyd iy Gialihl of) e ks opl > s cpes 4 (Niczyporuk and Czerpak, 2009
o5 ke V) BAP+ (12 15 p5 o V) 24D Jlog &y cns 2,4-D+BAP + SA (el jlog sdon o Siis )iy pob Limed

oy


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

siie> | Chlorella sorokiniana s clacuglio glyis g 455 5 Sl Sl 5 (590 gwel Jo 3o (S b (639395 (oS 5 3

Sabeadls gl (V++¥) CZErPAK 355 b Lol couilss (13 simo 3] L &y Connd 4 Jloy3 0l L | (gl sine LilS (52 5
Jel (VoY) Ravi g Raman 3155 sb 05,5 C.ovulgaris <ls poes (il cow (5 ) p)5 e W/A) Vg0 Ve m clale )
Oiegy , s Haematococcus pluvialis s oo yiol38l conw (5 13 p)5 oo VWWIA) j¥ 50 9,500 Voo cdale )y Sl
2 e ske WIA)SA + (32 0 5 ke V) BAP + (12 )5 25 e 1) 24-D Jlos 1 aansip)ls s b @ g5 (sl (358
SBeBle a3 ol ol (32 53 pS ke ) BAP + (12d 53 p,Ske 1) 24D &) Coi (g)foisino 2015 5 331 a0l alito (12
p5 e V) BAP+ (12 13 p55 oo V) 2,4-D jlagi &y G (61 size ST Libg 15 clgims (52 ) o5 Lo +/\YA 5 VIYA)SA
o Jig,IS (slsiomo imlS s (52 55 o5 o VYA sl Sibiandles Yl jyolio 3,015 Lo 5 ol oyl e 5 5k s )
o b3 (3 59 p S skee V) BAPT (30 53 £5 (eo 1) 24D Jlas e cd ()b gime (200 g3 IS slgiome b Lol el o3
24+ (5 2 p S ke V) BAP o & G ladgi5g IS (slyioma ylaisine 2818 o sl Sobandlio Vst o il (] 50 45
L5 &y Capms (41 size B Wy 53558 clgize 2,4-D +BAP + SA (cla o | Sugeed 1 sl 0 (1) )3 p,5 ke V) D
Sl 31y ol STl 155 ) 53 )5 oo B0 5 YD CALE )3 sl Sl 3,08 o8 108" I35 (V1Y) )yl 5 GAO ol ol

WIA) Yge 9)Sue Voo clale [ Sl sl (Y+VY) RaVi g Raman )15 b b sl58 Haematococcus pluvialis
Slome il oy iy (6,500 5,155 b .5 Haematococcus pluvialis s )5 oyl Sl SIA iol58] caw (2 )3 p)5 e
a5’ (Czerpak et al., 2002) 15 osalie dpl Sl V50 V-7F clale o Civulgaris s s (o) YO-0V) Loy 54,8
Sl losd (S0 13 (559 ol Coglitia ol uli5 252813 g o 153 (19098 33 el Sl iy 3l gy 13 (2 Vi
ol (5 ) S e V) BAP + (1 13,5 Lo V) 2,4-D jlos 4 s g )15 me pé Liul381 aali & cons 2,4-D + BAP+SA
D55 55 (VOA) o) emg LN sl osds (pSg s st il 58] o sl Soloanlos Yoisl & ol ol Whe &S ol L (o)l gme
O3 b b o uBgp slgme il cuw C.ovUIQANS s cusS base )3 (i) )3 )5 dee Vo) SA g0,9m 3,8 15,8
e & By gy g 13,8 CVUIGANTS Sile )5 (389 (o> £ Gl o Vg0 TV e clale ) sl Sl (o
A 598 pimag 3 (S ygboss 2> Jlsen imgly ol @l b bl nl & (Czerpak et al., 2002) il bl 5 cuss
090392 Sebdlodnl sl (g5 g GoST Gg0)90 24D ad )y Sl sl 5 (s gy (GeS] Slooigesen (S
o scmslio Slacble ) Sl Sopn o died (SlS gl (lageyen Sy (rymeiel iy Cul GG PR ) exdu)y
Sty oo p3emS T ON3] (la SIS0, s IS L (ST (9090 Mg o0 Sl L ol siad)| (slacgslio (glgte g 05 3l
oS S 25 b S gl S igey98 9 998 (o0 iS5y (S g an ORIP e el il (9090 33,5 (0 Jobo 45>
0S| Sggaygn Sl (alie SlaS 5 Giagh cnl )3 Lo Sl ad) (Rl o don & WS (o Joo B9 i 5 Jobe
Slgme 9 SKid 39 oliee op YL .3,5 Chlorella sorokiniana s (¢ iwgd (lvo 155, (gloimagaidy ool 38l Coms (i giansg
o 3 Gl (6l gme BB aals 4y Cuns 45 5 odmlie (1 )0 p,5 e V) BAP+ (1) 3 5,5 e V)2,4-D jlos 3 o j5,
WA Sl sl Jlos ol 4 1S9y (ialS 28y jelaiods b LS dald & Caws (o) dre LidlS jlows opl )3 g (slaixe
gy Rl (Jg 20,5 gl e &) Cod Sl (19 I3 me I e (190598 ol A5 039331 (3 )3 5 (e VYA 5 VITA
belale don §d dei5g)5 (glaze «Sis i 400 sxe bl Cely (Sl Sl ogMeds D0 LS (gl sme BB sl 4 Caus
(S5 SIS 53 olgion gl onl  alol gl )8 (32 53 )5 e WIA) 3l il 15 D3 8 s IS (slsiomo o sine 21 5
AL i (s imgd o pSSy ¢ wlogw ans Suls cuiS 5l Ban 3145 &g ol & 0,8 oolizwl Chlorella sorokiniana s

oy


http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

ARV ulMM)l) 93 9 J{) O)l&.a:} ‘f’m'))b JL" )‘9.&‘ A>|9 @Mwl .)I)i oKl / lg.).) Q;wL.wwu) go.l.c 4J).w:

sy o] ey 0 o sime (20l 5l sl gl (320 3 2 o V) BAP (120 )3 25 1o V)2,4-D o (g )50 oS 5 2 itclio
JB)2,4-D (gey9n oS 5 | cunlyine 13l (g slsme o sine 0l (g @ ds)lS (Slgme o logn Gl Ban ST g 08
3995 omly 4ujp 4Ty g gerse onl Sl slaclale ialBl 3l & argi b oS edlil (320 5 p)5 e V) KNt (12 )3 5 Lo

Gl (3laiBl Cuonl Bl b 5050 3,8 o« Sl>

&

dlmb)‘ﬁi}) 9 9y dlgli.‘xn » u»w-ns 9 (S g dl.tbw.fl );l Aran ‘U*’ c‘_g).dao 9+ & cﬂl& M Wb c‘_‘,l.ﬁ) “Z Q 4@@‘){' 5.i 5‘5.\.&”
AOYF Slxis ¥ Als by wliscas; Chlorella sorokiniana s ¢y

Chlorella sorokiniana ¥,Is e lié slse g5l 6 I VAY 604 (5 y2kan 9.y & ¢ SWl (uiSu b (b y oz o0 ¢ sondl il ] gaminos
N0 Slxis A als . 0)50 (6)gls wliscws; Shihira&R. W. Krauss

S b (SS9l (g3lo sle o el bS5 08 53 Sigm T ez 15l oy ITAY ey 0315 Cyms g w38 o] e ¢G5l o (o8] iy
A=A Slrio A als (o) wlbdSlde Lo wlal sl asliorg) Jaxe pole .DUNAlIENNA SP. Joluocss Sl

Andersen, R. A., 2005. Algal Culturing Techniques. Elsevier Inc, 589 pp.

Agrawal, S. S. and Paridhavi, M., 2007. Herbal Drug Technology. Hydrabad, Universities Press, pp.519-530.
Bajguz, A., 2000. Effect of brassinosteroids on nucleic acids and protein content in cultured of Chlorella vulgaris.
Plant Physiology and Biochemistry, 38: 209-215.

Bajguz, A. and Piotrowska-Niczyporuk, A., 2014. Interactive effect of brassinosteroids and cytokinins on growth,
chlorophyll, mono saccharide, and protein content in the green alga Chlorella vulgaris (Trebouxiophyceae). Plant
Physiology and Biochemistry, 80:176-83.

Bajguz, A. and Piotrowska-Niczyporuk, A., 2013. Synergistic effect of auxins and brassinosteroids on the growth
and regulation of metabolite content in the green alga Chlorella vulgaris (Trebouxiophyceae). Plant Physiology and
Biochemistry, 71:290-7.

Bukowska, B., 2006. Toxicity of 2, 4-dichlorophenoxyacetic acid molecular mechanisms. Polish Journal of
Environtal Studies, 15 (3): 365-374.

Chai, I.K. and Chung, Y.S., 1975. Physiological effects of 2, 4-D on Chlorella ellipsoidea. Misaenglum Hakhoe
Chi,13: 101-108.

Czerpak, R., Bajguz, A., Bialecka, B., Wierzcholowska, L. E. and Wolanska, M. M., 1994. Effect of auxin
precursors and chemical analogues on the growth and chemical composition in Chlorella pyrenoidosa. Acta Societatis
Botanicorum Poloniae, 63 (3-4): 279-286.

Czerpak, R., Dobrzyn, P., Krotke, A. and Kicinska, E., 2002. The effect of auxins and salicylic acid on chlorophyll
and carotenoid contents in Wolffia Arrhiza (L.) Wimm. (Lemnaceae) growing on media of various trophicities. Polish
Journal of Environmental Studies, 11(3): 231-2.

Gao, Z., Meng, C., Zhang, X., Xu, D., Miao, X., Wang, Y., Yang, L., Lv, H., Chen, L. and Ye, N., 2012. Induction
of salicylic acid (SA) on transcriptional expression of eight carotenoid genes and astaxanthin accumulation in
Haematococcus pluvialis. Enzyme and Microbial Technology, 51(4): 225-30.

Garcia-Jiménez, P., Rodrigo, M. and Robaina, R. R., 1998. Influence of Plant growth regulators, polyamines and
glycerol interaction on growth and morphogenesis of carposporelingsof Grateloupia doryphora cultured in vitro.
Journal of Applied Phycology, 10: 95-100.

Hunt, R. W., Chinnasamy, S., Bhatnagar, A. and Das, K. C., 2010. Effect of biochemical stimulants on biomass
productivity and metabolite content of the microalga, Chlorella sorokiniana. Applied Biochemistry and
Biotechnology, 162 (8): 2400-2414.

(AT


http://www.ncbi.nlm.nih.gov/pubmed?term=Bajguz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24787502
http://www.ncbi.nlm.nih.gov/pubmed/24787502
http://www.ncbi.nlm.nih.gov/pubmed/24787502
http://www.ncbi.nlm.nih.gov/pubmed/24685518
http://www.ncbi.nlm.nih.gov/pubmed/24685518
http://www.bing.com/search?q=acta+societatis+botanicorum+poloniae&filters=ufn%3a%22acta+societatis+botanicorum+poloniae%22+sid%3a%22086449f6-20f8-079e-d738-27cd71c1f406%22
http://www.bing.com/search?q=acta+societatis+botanicorum+poloniae&filters=ufn%3a%22acta+societatis+botanicorum+poloniae%22+sid%3a%22086449f6-20f8-079e-d738-27cd71c1f406%22
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meng%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ye%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22883557
http://www.ncbi.nlm.nih.gov/pubmed/22883557
http://link.springer.com/journal/12010
http://link.springer.com/journal/12010
http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

siie> | Chlorella sorokiniana s clacuglio glyis g 455 5 Sl Sl 5 (590 gwel Jo 3o (S b (639395 (oS 5 3

Jesus Ropososo, M. F. and Morais, R. M. S. C., 2013. Influence of the growth regulators Kinetine and 2,4, D on the
growth of two chlorophyte, microalgae, Haematococcus pluviallis and Dunaliella salina. Journal of Basic and Applied
Scinces, 9: 302-308.

Khasin, M., 2017. Phytohormone signaling in Chlorella sorokiniana: perspectives on the evolution of plant cell to
cell signaling. Dissertations and Thesis in Biological Sciences. University of Nebraska — Lincoln, 95 pp.

Kiseleva A. A, Tarachovskaya E. R. and Shishova M. F., 2012. Biosynthesis of Phytohormones in algae. Russian
Journal of Plant Physiology, 59 (5): 595-610.

Kobayashi, N., Noel, E., Barnes, A., Watson, A., Rosenberg, J., Erickson, G. and Oyler, G., 2013.
Characterization on three Chlorella sorokiniana strains in anaerobic digested effluent from cattle manure. Bioresource
Technology, 150: 377-386.

Kobbia I. A. and El-Sharouny H. M., 1984. Interactions between three blue green algae and herbicide 2,4-D in
culture media. Journal of Basic Microbiology, 25 (60): 381-385.

Kobraei, M. E. and White, D. S., 1996. Effects of 2, 4-Dichlorophenoxyacetic acid on Kentuckey algae. Archives
of Environmental Contamination and Toxicology, 31: 571-580.

Kong, W. B., Yang, H., Cao, Y. T., Song, H., Hua, S. F. and Xia, C. G., 2013. Effect of Glycerol and Glucose on
the Enhancement of biomass, lipid and soluble carbohydrate production by Chlorella vulgaris in mixotrophic culture.
Food Technology and Biotechnology, 51 (1): 62-69.

Lin, B., Faruqg, A., Huanmin, D., Zhe, L., Yuchen, Y., Yuhan, H., Meng, C., Yonghao, Y., Bang, L.,
Miaomiao, W., Chunxiao, M., Zhengquan, G., 2018. Plant growth regulators promote lipid and carotenoid
accumulation in Chlorella vulgaris. Journal of Applied Phycology, 30(3): 1549-1561.

Lui, J., Qiu, W., Song, Y, Peng, H. and Zhao, Y., 2017a. The growth and lipid productivity of Chlorella pyrenoidosa
enhanced by plant hormones under ammonium stress. Environmental Progress and Sustainable Energy, 0 (0) :1-7.

Liu, T, Liu, F., Wang, C., Wang, Z. and L., Y., 2017b. lipid accumulation in Chlorella vulgaris by supplementation
of synthetic phytohormone analogs. Bioresource Technology, 232: 44-52

Ozioko, F. U., Chiejina, N. V. and Ogbonna, J. C., 2015. Effect of some phytohormones on growth characteristics
of Chlorella sorokiniana IAM-C212 under photoautotrophic conditions. African Journal of Biotechnology, 14(30):
2367-2376.

Piotrowska-Niczyporuk, A. and Bajguz, A., 2014. The effect of natural and synthetic auxins on the growth,
metabolite content and antioxidant response of green alga Chlorella vulgaris (Trebouxiophycea). Plant Growth
Regulation, 73:57-66.

Piotrowska, A., Czerpak, R., Pietryczuk, A. and Olesiewicz, A., 2008. The effect of indomethacin on the growth
and metabolism of green alga Chlorella vulgaris Beijerinck. Plant Growth Regulation, 55(2) : 125-136.

Piotrowska, A. and Czerpak, R., 2009. Cellular response of light/dark-grown green alga Chlorella vulgaris
Beijerinck (Chlorophyceae) to exogenous adenine- and phenylurea-type cytokinins. Acta Physiologiae Plantarum,
31(3): 573-585.

Raman, V. and Ravi, S., 2011. Effect of salicylic acid and methyl jasmonate on antioxidant systems of
Haematococcus pluvialis. Acta Physiologia Plantarum, 33:1043-104.

Reyna-Martinez, R., Gomez-Flores, R., Lépez-Chuken, U., Quintanilla-Licea, R., Caballero-Hernandez, D.,
Rodriguez-Padilla, C., Beltrdn-Rocha, J. C. and Tamez-Guerra, P., 2018. Antitumor activity of Chlorella
sorokiniana and Scenedesmus sp. microalgae native of Nuevo Ledn State, México. PeerJ, 6:1-15.

Saygideger, S. D. and Okkay, O., 2008. Effect of 2,4-Dichlorophenoxyacetic acid on growth, protein and
chlorophyll-a content of Chlorella vulgaris and Spirulina platensis cells. Journal of Environmental Biology, 29 (2):
175-178.

Stirk, W.A., Balint, P., Tarkowska, D., Novak, O., Strnad, M., Orddg, V. and Van Staden, J., 2013. Hormone
profiles in microalgae: gibberellins and brasinosteroids. Plant Physiology and Biochemistry, 70:348-53.

s


https://link.springer.com/journal/10811
http://link.springer.com/search?facet-author=%22Alicja+Piotrowska%22
http://link.springer.com/search?facet-author=%22Romuald+Czerpak%22
http://link.springer.com/search?facet-author=%22Anna+Pietryczuk%22
http://link.springer.com/search?facet-author=%22Anna+Olesiewicz%22
http://link.springer.com/journal/10725
http://link.springer.com/search?facet-author=%22Alicja+Piotrowska%22
http://link.springer.com/search?facet-author=%22Romuald+Czerpak%22
http://link.springer.com/journal/11738
http://www.ncbi.nlm.nih.gov/pubmed/24685518
http://jmb.ahvaz.iau.ir/article-1-740-fa.html

[ Downloaded from jmb.ahvaz.iau.ir on 2026-06-06 ]

ARV ulMM)l) 93 9 J{) O)l&.a:} ‘f’m'))b JL" )‘9.&‘ A>|9 @Mwl .)I)i oKl / lg.).) Q;wL.wwu) go.l.c 4J).w:

Stirk, W. A., Bélint, P., Tarkowska, D., Novak, O., Maréti, G., Ljung, K., Ture¢kova, V., Strand, M., Orddg,
V. and Staden, J., 2014. Effect of light on growth and endogenous hormones in Chlorella minutissima
(Trebouxiophyceae).Plant Physiology and Biochemistry, 79: 66-76.

Tarakhovskaya, E. R., Maslov, Y. I. and Shishova, M., 2007. Phytohormones in algae. Russian Journal of Plant
Physiology, 54 (2): 163-170.

Tate, J. J., Gutierrez-Wing, M. T., Rusch, K. A., Benton, M. G., 2013. The effects of plant growth substances and
mixed cultures on growth and metabolite production of green algae Chlorella sp.: a review. Journal of Plant Growth
Regulators, 32:417-428.

Wellburn, A. R., 1994. The spectral determination chlorophylls a and b, as well as total carotenoids, using various
solvents with spectrophotometers of different resolution. Journal of Plant Physiology, 144: 307-313.

Wong, P. K., 2000. Effect of 2, 4-D, glyphosphate and paraquat on growth photosynthesis and chlorophylla synthesis
of Senedesmus quadricauda Berb 614. Chemosphere, 41:177-182.
Zabochnicka-Swiatek, M., 2010. Algae—feedstock of the future. Archivum Combustionis, 30 (3): 225-236.

NG


http://www.ncbi.nlm.nih.gov/pubmed/24685518
https://www.researchgate.net/profile/Elena_Tarakhovskaya
https://www.researchgate.net/researcher/79095055_Yu_I_Maslov
https://www.researchgate.net/profile/Maria_Shishova
https://www.researchgate.net/journal/1021-4437_Russian_Journal_of_Plant_Physiology
https://www.researchgate.net/journal/1021-4437_Russian_Journal_of_Plant_Physiology
http://jmb.ahvaz.iau.ir/article-1-740-fa.html

OA

[ 90-90-920z o Jrnerzeaye-quil wouy pepeojumod ]


http://jmb.ahvaz.iau.ir/article-1-740-fa.html
http://www.tcpdf.org

