[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

et el e
\V%A JLGJ' g\ GJL%:' ‘\“ 092

= ISSN 2717-0632, S5y~ ISSN 2716-9804

&j)&ésteau‘.;ﬁjé ‘;9‘,3.'.4.0):& éﬁ)\s‘g%@‘
Cdl s

* dmw 4eb

Ol Ol b b wbio 5§35 Jlo (55 5aT matme (535U (S5 5SS g and s A1 i )18 s sl S

f.saced32858@yahoo.com
RSYERTAR S PYR T @)U —AANYAY sl @)U

V=5 amiwo

ol

- K4

23 el QLS 3 (35S0 s Dlidiosd (S 58 5 (S i S S o g s (g5l
L a8 e B 5 Jo 5 cbliz (0545 55 0 o3 28 aslinal s &0 5, opl o= Jl-
S 55 Aile aten o 3l 455 a5l eslizad ol (655l ol il eSSl (6l Silutal
ol Sl s el 5 ALS IL B 5 e 5 ane s sl (Sl lag 5 L
ol 03 (#gean sy (65518 b o EalS 01w by ey 5 (333l 4 (Somls o 5
a5 s g ol SV pame W5 gl ekl o S0l s G Ol 4 s piS
UGN I JURSTINK I INER 6 5 PO .2 P JUPUC B PP NCRUNSICIN P
slr S e sae slasds Olpe a4 slisl 5 3L S by alBue alS slawloas

A sl el e OLLS 6l FL aypm y slads jn W55 sl nlin 5 ke

TV PUR WP S ISR S PP PR PR PRNCE PN C PPy P


http://journalofbiosafety.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=m.koohi-ATSIGN--GMMAAIL-.com&a_ordnum=243
https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\“ﬁ/\ JL&' A GJL&-: AY [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

Ul eSSl ey s 3l e
0303l 3 53 JalS LS A s
il |y glaind 05, L 5 glales
Solwo 3 51 o 1y LIS ) o Sl
S S e slayd (0F) 1S L
slad s sl aibe Lsls (oob 5 s

LSLAA .tjf Ié 53— cL. ut.‘ ‘;ﬁl_ns“/

il p gl Kalas 5 s SLS
S5 (V) oS oY e
ssdm S e e s Jelse S
Sl b &gl ) Sl (2 pae
L eoBle 5 Slediy s, culbl oS
ks 5SS slakd sl gy il andls
lakd Lap s S 555 0 lapssm s dasly
slaspr b sl glbadils sle S
sybean Olps e 1) pass Sle s

(A) 5,8 eslanal 0 Sdl S

25 ol i e Sl o s sl
| M“”J*'{“"J

5 ol s Ol 4 catu gy )
sy Sk sl s 5] oS Elablous
jQw}é}L"d’Mrﬁmﬂﬂ_r

35 s s, e Sla0se )50

.

oo
RPNV By U S| R TU O R W
Lin 0Ll S0uSt 5 gslee ot
Sl @b Jeily 2 5ae LAy (V)

omln Ao L OblS sl nolie Wy

Sl = ol u—if<-lt—" LS o 9 3,00

03 b iy (V) sl Bl sladn
G ES Sl ey 5y i 55
Cilisee glawi ;S 5 Sl s slasyim
Sy s el J8 s lasl s alS
Oszpan 5,505 sloapl Lo o yas
s AJds i e arl_i synseeds
S ol Glm s 5 Sl esland
VAVY Jle s S Sul s Kl e o s
s 53 e () 2
5 5nS by VAA0 Jlw 5o LU oyl
03,5 S 5l osliul Ly Sl
STy s (SSlese glaer
35 50 () L ale JSSUS Ll
(Sl gl 05 Sl S
ks b glaes s Bl gladil
5 s eslizel S Gl S s b
4,8 B s e sae s Olpeay


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journalofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"&QC,JS&JJ&QSQQLASJ_;QJ: f}w)j'f;ﬁJ“sJM‘ L-\-_:.%nﬂ"

O Loy ol a8 Al e el
() 5,8 s ol Sl s sl
Slaaal 3 o yae Hi 5L
Sk 255 o5l 5 e Ak Dol
a5 oL 58 Olas Lo 1 Lae 53
sho A8 e sl 8 51 sl
EIE SPL S| P D g
S B F53S o eSS
Lo iS il cddy (slaoduS vlas O e

3 AS Gl S g, 00—

35 oLl by s OLLS A5 e
o A mh S g O
3 atey g a b skl l

.( Jﬁ.\;) Lilwr ax=dblu

aoosdy LdS L8 Aulsl s Sl e
L Sbosw lagrr o dpdp, Y
Q) e 305 BB i) slaplil!

NORASAREAR
230k Sdsl e DA WS sosl8
5SS Gl el ann s 5 LS
S Jrtls 45 Sologe sl e A4y
Loy 9ol osls )l 3 o sine (:J_;MJ.UT

ol 0l eslaiw! sl abls| Lf':"":’ﬁ

Ji odisod—s el s 2 PR
J—te 63 (5SS sl el 3T
G| Lo —s (DMSO) w5 i) 5
s 4 SO lacaul Sl s iy

5 S e S s baodn 8 5 Je

(\O) 6‘4...:..:.;1 O})b .]a.:m JJ wki J..,.:) 61.:3\.0}.,.» W} .\ J.S..i


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\“ﬁ/\ JL& A GJLQ-: AY [PEL) ‘d:.wd_.)' ;;'w.}“ 4.19.56"

ol 8Lt 0L Jsb 3 e s
sl s a8 slaas S sl
Aol osld pl s eslanad b o550
g ol el d- s s a4 S
sl o Gk Sl o e las i
o S oS pdir 55 Sle g

() Jsdr) ol as 3513

Gk Sl eddad 5 o pas el
g P e 2 Sl sl
olals S el ST YL
SUls i SA Gk Sl eada) 5
Sl sl ) 2lisl cod b ol eSS
So Ay a4 e oS Wl Vb Ol
Sheslial (V) 353 o dly J guams

Sl s el (Sl glapr

(\()) QLAL;S/ )‘ ‘.;>JJ 2 o dfwﬁ C,JL: C}J .ldj-’q?'

sLd 4 S 3L

oS

Gl <l
I
Sl o
Sl ior
Sl
I
Sl ir

Sl &l

Js =

SsS

S

Jesss

a8 LS sl U awslis 5o Lol
Slains 0950 ksl 3 a s alLS

s A 5 e Jol e 0155 s

Chli= sl oo e 05,5 sesS
O})J -ki“)—n-:ﬁ )J l_h‘\_aja_a‘}_:‘) J‘.’.J‘—";‘f
Shslass 5o (o pme Sl a4 ladol

Sl ez opl b el alS slaa S


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"CJQ;.:SQZJJ&JQQLAL_'?,;S:J: ;;GMJ':\'.’:J'.’JG}W“W"

23 S A J— (V0) 255
oty S sl b (Sl s slo i
g oo dlml SlS e 53 VU (6 e
S eslial L 01555 o 1y (6 ol il
S S sl 025581 L 5 658 J5 S
s S o gl dsle e iSh i
L ows Sis Creaman (Y)) 5 g0l sl
3eeS Aobe o llS o gla 5 5l eslandd
oA 18 b sles b5 ole sl
e el Ol aS el

Sl Humd (S ahan S
Olg oo Iy eddl s o pime sla,dy
2 Sl glappr 043 dpes L
SLLS 655 55 5550 5 LdSs,des
5 Olbanil Jl e aS s, 5 )y

YA e Do K A el

Dt Oddl S 4 S 55 e LB
s ks s bl ol Gl S

CiS e (5 o g Ay 4 Lad sl

i (YY) el glais 0y

o AL s 51 olalS Jlig)

CiS s S s ) (2 s
YL 0Ll Ll gladd 050
Sl 2l s (55 gl A s
5 pleediy b g o 05 Sd S
Jds D8 e el Lo e
L SLs s Joels olS @ o s 5

OY) 5,5 0L 15 b Ll 2

SE g0 3N Elgil
A5 o san A s 3 Y ans
=Y slls SLis & sn )ju. =\ ZJ),JT:L;A

18 DA s d38 | ds o some

oUbECES S ghan sy

Sled b St o pae glasd

S L5 ole SSlogu sla i
e 5 dSSOS ST Ly s s 00
Si iyl o s 4 WOl s Kot
b 5o (omods Sose o byl 008
Sheslinnl b Jisze jsbay ais 50 L S
ol i Sy J S la gl
Fr—as ol L) OF) 5y S
LT i o8 SWLS s i sddSis

oLl s 1 o St Ll


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\“ﬁ/\ JL&' A GJL&-: AY [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

OlalS pl &S Sley (S5 oS 555 5!
a5 b lata ijj\ oslaz! b
3 0Le) s pemrad o Ll e Lol o
23 Ml s g peae pdo L LSL A e
55 sl el 5 5 Je el OLS sl
A S )8 eslin il 3y 5e s 5
sheslinal o b 5l om0 WS
Sl s o Su Sl b
S5 S 01 s S cl a5 olalS
Sle s J sl S 53 0155 e 15 05
OLalS plas 55 05 cpl e 5 205 513
So s od ol pls 5l e A
LS =G 5 ud s ol IS gl

(YQ) ol a1 5
S Ol o 1y 05 S WS (5,500
e dals gl GledS sl 5 50
5 e sl o alS
Slm srmer 5 SIL CES oo s
=05 e=ps) sl eblis 4 olaes
0505 Jl 3 5l ead 3l glaas pod
oslawl 5,5 oolnsln, by ladnd
F e s nl et (Te) sls Ll
S Sl iS5l eslial U oS

slayes dls ol cul ae e
Lgd oS sl 0 055 &l Cel
(V)

= a0 Sy 31 0oLl § Caen!
=1l e G Ll ge Sl eslinal

(Dbl (G5lwe s LB L L)
23 e syl il glas )8
AFY ) el s sl g3,slis
Fyman oA LI Sl a8 S s
09,5 53 4 J_,j“.fu.» O3 eslanal 5 50
Shls aS Laol iy o Gy pmnds
Soibesw sla i 51 GV S
S 4ol ghls as Slaol 5 s
A=l i A0 (Y0) Lis (g5l
5 0lalS S ol LSS sl b
A5 (V8) el 0T e SV 5b o 05t
Sl Gos 2 S So Frmae s
Mg b as alS glaw S b S
5 a5l O LSOl assle s LA
(YA YY) s 50 Hd Oy dl sl
h s Gl Ol e b o ae S
claxl o )8 & 5 Slis 5l gadsl


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"CJQ;.:SQZJJ&JQQLAL_'?,;S:J: ;;GMJ':\'.’:J'.’JG}W“W"

35 Dl slaase slls i 3L
50l BB el 4 o piae Hd Lol
ol Sl ae 30 4 L0l s fom
L Vb o gl Laol man
slamil 5 S sl i, 5l eslinul

YO XY) Wsd o003
5y sadm A5 s o S e
OLLS w5 5 sllas 5 Slas a4 Odinsy
5 Bl (SosT bl e 5l le
Lol x5 0blS a5 e
Slesliul C il oS ol ey amy
ald IS e ) sl G ST
oaba h blS el gy eSS
Gl 5o Ll das o 2ul53l (g5l s
Sl 3a 5 005 osllae Laagls
oY o ras glasin g gl (7F)
Olabs ( Sobos v sloa o ol
Rl o 5 Bl glaaslsr (gl S
ook 4ol 2SS BB s, glaell
A Sy S el a s LSS
Sl cmle b S S,k
2 JE e lS s Lo bis
CalS e s Jlanl el s

Oszmed (3L oy jo tli b o A 55
ALS slaglen 5 xS 5168
Glasdy (7Y (YA) aas e el
cla_.ﬂ Ldlme fdg (o115 o san
Al e Gl eabiasln e se
il o fdp o Ll geis) 00!
Solbwo o3 Oy uls sl ol o wlia
ol sloml sladisad s s sl 5L
byl —d s La 055l 5 Sis w0 S
e (VA s el o
5 s Gln Freae sk
Oeed Ll Hj;l_g ol olwe 3
ke s So e s S
A Ales SIS e G Ol e
J s OlalS oSG 5l e blis
G S 5 oS au s A ie a4y Sl
S gman sy A5l LS
Solasd 55 sl b LIl S
3550 03 S elde 55 Wlwen
el e sde (FY) 5 .S e 13 eslinad
Col S SUS 4 iy onl Sl eslinad

QLAJ 9 19” R u_)l <.,° DL L;“L—:-f

R APPSR L P


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

ol A s

"\Y'QA JL& A BJLQ»:' AY [PEL) ‘d:”‘i)' w‘ 419.50"

Oﬁ;t{a,u@t%piﬁmﬂgmg b OT s Jslos sladss,da 05 018

== / P
aizial=

.7
ALl 1
L;;JJJﬂ-I--— 23 iaaiin s ] ._.l_,_;qu,a__;_J__ J:-.c'_q__kq n_H_,ﬁp._.

o

el L Spediy no T aden S

el a'a_.l-_ﬂ ‘_.","-l_._' a.__é-.'} e ,-_,l_‘,j_ﬁ' ko l-_,__'__.;'._i., AT Sy

v v

T S TR TR

®| @ @

® ® ®
o OIS C N O R OIOIOIIROIGIONN
(L) (oo [ o S S

el oes 0 gus At S dagl 5 s saome any O el Do damme a,

yhad oo L u.b._'i'qJ_LJ

(L

ILE=s P = 3 el a 5
L P B olaz = sl -

(TITITHIEE IIIIIIIIII T | \_/

'l'J 0]
® 'CvJ ®
ir @

L a5 o gt Al

o

N N _ | -
L n e bl s o e asmal 5 L ' ol asal 8 LS o,

P I N Y
\_.‘!I = ST ..I_._'_

| lv
o bomee s L aomal L w * w

Dagu? ]
Sl ens g . % iy
ale niped Jelome po L aieas (o3l 0 o503 U W U

.

(YD) o s s 5l eslizal 5 55 Solad ol SLs Y Y


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"CJQ;.:SQZJJ&JQQLAL_'?,;S:J: ;;GMJ':\'.’:J'.’JG}W“W"

0= aAg Gl il S by
(5 G
Sl— P—al Sl J5ssds sl
Solomm 255 ) b dkizes 05 Sl g
LSS ol 3T GBTasle J3 sl 5
Pl Jte (S 515 (b DU
Jo ST ks 1 o 35 8IS
P A S VT S ]
AA) BIa S 13 s 3550 (8 5o
O ot (s3donza Vs 4y Sl 3T (Y
S Sy oS 4w Ji VL celes
Ao bz 5 0SS Coen () el
U JUNIV CPRE O C P PO B! SR
Fr—ae Sl 05 Sl seS (l sl
23—t =SS (YA EY A e
Sheslenl by o pme 505 Sd s
sl (58 ISt S ol
BEY CEARPIPER I olu sl js Nat glap s
o ¥ IS 55k 4.l CaClz.2Hao
Vs e VO s 5 L ol 3T
Sl celw o Dus 4 CaCla.2Hoo
Fr—ae sl L5 5 0o S s
b d S oSzl ol iy sl nlis
Oles s 5 chle bole 5 w0 Ko

(FFan SBHKX Giluo D Calib
Silwe s SUlg (gadate Oladlas
Lilesls 13 w2 2550 1 (o2 ae S
SIS a8 Sose sla s b
Uls5 o ABA 51 oYU c bl s s
Psidium) 15 5§ Sds oS cbla> ¢
oasle |y sl Lde (Quajava L
Aoy edd dynS Sologw gl
L e (YA LS (0 Hlee 2350 550
(Rauvolvia serpentine) S35, 5 o,
Yoo VY 5 F) e ples a5 4w s
a3 ¥ les aS eus 55158 (a0
VWU L il o3 sl skl oles
(F) el YU Ui, s L azia
i e S e el
i S eslial L 01y o 1y e i
el s 5 oslit il Sl s,
S (1S (Bl a3 ¥ gena s sba)
Golwe ot Loyl 5 5 Conlis odiS e yoS
e (s O30St 50 oy J2alS) ags
ph e Y b g5lwe s 5 S
sl o, el wl L oo ae
03 Sdaxie L 5 03, Sa 55,4

R ﬁj_;g;l_i.al


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\YIQA JL& A BJM AY [PEL) ‘d:”‘i)' ‘jﬂi‘ 419.50"

S5 e 5 sl Il L (YA

Syl J S
oS 3 o seas Ao A o s w2
b Sy ST 51 eslizal sls OLAS S|
H%d}h))dﬁ;)\)}ju).}v
adids Yo Sdear Ve Js Ve S
‘)dbwjdw ‘-’; «r).ﬁ&.iéutub

e Cemaman 3015 5 04 byl
YUY PN W PR O
=N o5 gl B st ey 53
el (00 W gai oy m e A (FY)
by Vyane & S50l slp 635
BERER PIELGICE (VR PR SERMPRH LI [V
LS el 1) 550 oo eal b a3ls slasd
s, Sl sl s g 5 (FY)
o s ol 5 Al Glaed s o
ol Bl Sl sos e ele S d S
od sl 5o Lasds ol 5 Sials
Blyie a3l sl sl sy e

> g 45,8 S 5 o s p ]

5 sean s Sl (O Ol 3T 5led sunS lav 55 oSl 5 sdid) 5 o gas 0 (il ¥ USS


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"CJQ;.:SQZJJ&JQQLAL_'?,;S:J: ;;GMJ':\'.’:J'.’JG}W“W"

oo sl 0 OlalS g =Y
@3Bl Glac s 65 anw sl 4 o san
S 0 SLS 5 oalS

o ol s ae Lol 8 51 s —A
03 ) el a4l (o s
s M AT s

St 10w 93 s e3lizul o3lr -4
Sl SIS 3 edd Slaty, OLalS
S50 55 Ll ol Ll 6,8 5l ad> s
A5 o bt CSS o gae
Al asly e s Sles

Leod g laoduS habloe by -1
G 3l e il LaediS dadlous 1,0
(AS A LSLA"J—:SV-:M (AS
Lon S 5T )5S s 25 206
I 5o a8 gl 4o asls s
Sad aslsl Ld,

e ode Sosld il s A 5 )
Shls as plan oI5 ol
23 e 5 e Joline glacs 55
o oslaal e Ol gy LS S
oslitul L Ll g o asbls o 3 5d
Fr—an sdo sl Gl = S el
COA) 355 eslinal

"

e Sk sboe

ol sl s ol Js 5 e —)
Sk S 58 (2 imae slasdy oS
ColS 5 Js Jom 5 Solwe b 5, !
el SOLT a0l

Shls o imas la,do tlie ae Y
B e 5 Ake ee J b
S Oy il gl p Ly Slee
4SOl H.}‘t_g 'd g—aes u-:"b—'&-i -Y
s s Gl Sobe s la i
Olals il (s e esliiel o sias
s oSG sl

2 slaas S Bl Sl S s Y
e 1ol OLLS 5 ket 5 e
534S Sl ol (o A e
ks o e Lngt_S)fj\ o bli=
S o SaS

B - L ol 53 sLys3l =0
] VO [ NS MR RE{ e
sl Sl it oolete 53 L;MS&J

GO

..))‘J V_A.O’L:()j )‘ C,-bl.d:— DL L;Q.G_A J:Ms;


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\“ﬁ/\ JL&' A GJL&-: AY [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

Olgeay LIS o roman ol % sSU
Sl Sl e 5 i olalS

3,55 5155 eslazal 55 40 YU

S 5 Ao
Sl oib e [ yban o yan slasdy
sl S laas sl Oldd 4SSl
=l 03 S e S il aLlS
3 od—d Golwang Loa Jg, (gl
et A pd e DBl s LaanalS
$3s gl e o s il ol
b ,o any Oy e Josond e O gen
cazealS A 5wy p Ol PBlasa
o5l A5 6l Y el boosbe )
Shesliul gl o diSjlydal Sy SO s
C—d b sin vivo e g e sLadly
ad> ey cul s 1 YL gslee 3
TS Y| S R PRIy S B
e gl L sty ey oS
e e S e sk sl
T e slaods Slaly ;A
23 Faean s CUS b s
Firel e Ll i s ol gle iy

| rj}l S rion Sl

'Y

Sgan Sk Sl cue

SV s odo olee 2y 5 A 5 )
| O\J.f a5 bl

Sheal S (SOl gl i Y
A Dl en s

A5 Sl ey Sladi sl s, LS5 Y
Ll oS o g S

Lol g s Oley G s e elos —¥
L B O R L
AT, gole oS 0 s 5 0554l
OA) Lsl
(g 33 AT (5368 4 3L

el s ay olslny sla s,
e 33,550 QLS 1l el sl
Slals ¢l o 0l g e ccé!j 0SS
LS s 55 GO 5 s ke S
s Vsane 48 lool OLLS rmeas
AL Gl S L sy e St ol
Laol 5o s s Sl A5 o8 28555
Sosld SoS Ly ol aypa 5 S
5ol ObLS 5 ol o seas L
(F0) 5,5 2S5

23 Frmae pd sl a5 A S
Ao sl o) Olpea ol J-

3 OV s 51 ol 3T Gl


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"QQQS&;J&JQQHS%&J: ;;GMJJ%’:J'.’J[S}W“W"

References &bo Cw 58

1. Bewley J.D. and Black M., Seeds. (1985). Physiology of development and
germination. Plenum Press, New York. 367.

2. Roy B., and Mandal A.B. (2008). Development of synthesis seed involving
androgenic and pro-embryos in elite indica rice, Indian Journal of Biotechnology. 7,
515-519.

3. Murashige T. and Skooge F. (1962). A revised medium for rapid growth and
bioassays with tobacco tissue cultures. Physiol Plant. 15: 473-494.

4. Kitto S.L. and Janick J. (1985). Production of synthetic seeds by encapsulating
asexual plant embryos of carrot. J. American Soc. Hort. Sci. 110:277-282.

5. Hussain A., Uma J. and Jaiswal V.S. (2000). Synthetic Seed: Prospects and
limitations. CurrScience,78 (12):25.

6. Ravi D. and Anand P. (2012). Production and application of artificial seeds: A
Review. International Research Journal of Biological Sciences. 1 (5): 74 —78.

7. Khor E. and Loh C.S. (2005). Artificial seeds. In: Applications of Cell
Immobilisation Biotechnolog. 527-537.

8. Sundaraj S.G., Agrawal A. and Taygi R.K. (2010). Encapsulation for in vitro short-
term storage and exchange of gine (Zingiber officinal Rosc.) germplasm. Sci Hoticult.
125: 761-766.

9. Fujii J., Slade D. and Redenbaugh K. (1989). Maturation anggreen house planting of
alfalfa artificial seeds. In vitro Cell Dev Biol Plant. 25(12): 1179-1182.

10. Redenbaugh K., Fujii J.A. and Slade D. (1993). Hydrated coating for synthetic
seeds. In Synseeds: application of the synthetic seeds to crop improvement. CRC Press:
Boca Raton, FL, USA, pp. 305-327.

11. Sharma S., Shahzad A. and Teixeira da Silva J.A. (2013). Synseedtechnologhy-
acompletesegment for propagation, short-term conservation and germplasm exchange
and distribution of Eclipta Alba (red medicinal L.). Acta Physiol Plant. 32: 607-610.

12.  Siddique I. and Anis M. (2009). Direct plant regeneration from nodal explants of
Balanites aegyptiaca L. (Del.): a valuable medicinal tree. New For. 37: 53-62.

13. Asmah N.H., Hasnida N.H., Nashatul Zaimah N. A., Noraliza A. and Nadiah
Salmi, N. (2011) .Synthetic seed technology for encapsulation and re growth of in vitro
derived Acacia hyrid shoot and axillary buds, African J. Biotechnol. 10(40), 7820-7824.

14.  Ahmad N. and A. Anis. (2010). Direct plant regeneration from encapsulated nodal
segments of Vitex negundo. Biologia Plantarum. 54: 748-752.

15. Mudasir M., Magray K.P. and Wani M.A. (2017). Chatto and H.M. Ummyiah.
Synthetic Seed Technology. ISSN: 2319-7706 Volume 6 Number 11 pp. 662-674.

'Y


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\“ﬁ/\ JL&' A GJL&-: AY [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.56"

16. Leroy X.J., Leon K., Charles G. and Branchard M. (2000). Cauliflower somatic
embryogenesis and analysis of regenerant stability by ISSRs. Plant Cell Rep. 19, 1102—
1107.

17. Suprasanna P., Ganapathi T.R, and Bapa V.A.t. (2006). Synthetic Seeds
technology. In: Basra, A.S. (ed), Hand book and seed science and technology. Food
product press, an Important of the Haworth prees. Pp. 227-267.

18. Ara H., Jaiswal U. and Jaiswal V. (2000). Synthetic seed: Prospects and
limitation. Curr. Sci. 78, 1438-1444.

19. Bapat V.A. and Mhatre M. (2005). Bioencapsulation of somatic embryos in
woody plants. In Protocol for Somatic Embryogenesis in Woody Plants; Springer:
Dordrecht, the Netherlands. pp. 539-552.

20. Sharma S., Shahzad A. and da Silva J.A.T. (2013). Synseed technology—A
complete synthesis. Biotechnol. Adv. 31, 186-207.

21. Sundararaj S.G., Agrawal, A. and Tyagi, R.K. (2010). Encapsulation for in vitro
short-term storage and exchange of ginger (Zingiber officinale Rosc.) germplasm. Sci.
Hortic. 125, 761-766.

22. Pond S., and Cameron S. (2003). Tissue culture artificial seed. In Encyclopedia of
Applied Plant Sciences; Thomas, B., Ed.; Elsevier: Oxford, UK. pp. 1379-1388.

23. Redenbaugh K. (1993). Synseeds: applications of synthetic seeds to crop
improvement. CRC Press: Boca Raton, FL, USA. pp. 38-46.

24. Latif Z., Nasir L.A. and Riazuddin, S. (2007). Indigenous production of synthetic
seeds in Daucus carota. Pak. J. Bot.

25. Redenbaugh K., Slade D., Viss P., and Fujii J.A. (1987). Encapsulation of somatic
embryos in synthetic seed coats. HortScience. 22, 803—-809.

26. Rihan H.Z., Al-Issawi M., Burchett S., and Fuller M.P. (2011). Encapsulation of
cauliflower (Brassica oleracea var botrytis) microshoots as artificial seeds and their

conversion and growth in commercial substrates. Plant Cell Tissue Organ Cult. 107,
243-250.

27. Cartes P., Castellanos H., Rios D., Sdez, K., Spierccolli, S. and Sénchez, M.
(2009) .Encapsulated somatic embryos and zygotic embryos for obtaining artificial
seeds of rauli-beech (Nothofagus alpina (Poepp. & Endl.) oerst.).Chil. J. Agric. Res, 69,
112-118.

28. Saiprasad G. (2001). Artificial seeds and their applications. Resonance. 6, 39—47.

29. Daud M., Taha M.Z. and Hasbullah A.Z. (2008). Artificial seed production from
encapsulated micro shoots of Sainpaulia ionantha Wendl. (African violet). J. Appl. Sci.
2008, 8, 4662—4667.

30. Standardi A. and Micheli M. (2013). Encapsulation of in vitro-derived explants:
An innovative tool for nurseries. Methods Mol. Biol. 11013, 397-418.

V¥


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"QQQS&;J&JQQHS%&J: ;;GMJJ%’:J'.’J[S}W“W"

31. Nyende A.B., Schittenhelm S., Mix-Wagner G., and Greef J.M. (2005). Yield and
canopy development of field grown potato plants derived from synthetic seeds. Eur. J.
Agron. 22, 175-184.

32. Lata H., Chandra S., Khan [.A. and ElSohly M.A. (2009). Propagation through
alginate encapsulation of axillary buds of Cannabis sativa L. An important medicinal
plant. Physiol. Mol. Biol. Plants. 15, 79-86.

33.  Mathur J., Ahuja P.S., Lal N. and Mathur A.K. (1989). Propagation of Valeriana
wallichii DC. Using encapsulated apical and axial shoot buds. Plant Sci. 60, 111-116.

34. Pennycooke J.C. and Towill L.E. (2001). Medium alterations improve regrowth of
sweet potato (Ipomoea batatas (L.) Lam.) shoot tips cryopreserved by vitrification and
encapsulation-dehydration. Cryoletters. 22, 381-389.

35. Saikat G. and Suprabuddha K. (2017). Artificial seed technology for Storage and
exchange of plant genetic resources. Indian Journal of Biotechnology. 7:135-159.

36. Silva All., Oliviera Y., Costa J.L., Scheidt G.N., Carvalho DC., Santos J.D. and
Guerra E.P. (2011). Pre-acclimatization of micropropagated plants of Eucalyptus
saligana Sm. Rev Acad Agrar Ambient. 9: 179-184.

37. Fatima N., Ahmad N., Anis M. and Ahmad I. (2013). Animproved in vitro
encapsulation protocol, biochemical analysis and genetic integrity used DNA based

molecular markers in regenerated plants of withania somnifera L. Ind Crop Prod. 50:
460-477.

38. Rai M.K., Jaiswal V.S. and Jaiswal U. (2008). Effect of ABA and sucrose on
germination of encapsulated somatic embryos of guava (Psidium guajava L.). Sci.
Hortic. 117, 302-305.

39. Ray A. and Bhattacharya S. (2008). Storage and plant regeneration from
encapsulated shoot tips of Rauvolfia serpentine —an effective way of conservation and
mass propagation. S. Afr. J. Bot. 74, 776-779.

40. German M.A., Micheli M., Chiancone B., Macaluso L. and Standardi A. (2011).
Organnogenesis and encapsulation of in vitro-derived propagules of Carrizo citrange
(Citrus sinensis L. osb.x Poncirus trifoliate (L.) Raf). Plant Cell Tissue Organ Cult,
106:229-307.

41. Mohanty P., Nongkling P., Das M.C., Kumaria S. and Tandon P. (2012). Short
term storage of alginate encapsulated protocorm-like bodies of Dendorobium nobile
Lindl. 3. Biotech. J Asian Nat Prod Res. 2: 301-304.

42. Antonietta G.M., Emanuele P. and Alvaro S. (1999). Effects ofencapsulation on
Citrus reticulata Blanco somatic embryo conversion. Plant Cell Tissue Organ Cult. 55,
235-237.

43.  Ahuja M.R. (1993). Micropropagation of woody plants. In Synthetic Seeds in
Forest Trees; Gupta, P., Kreitinger, M., Eds.; Kluwer Academic Publisher: Dordrecht,
the Netherlands. p. 107.

\K


https://dor.isc.ac/dor/20.1001.1.27170632.1398.12.1.1.4
https://journalofbiosafety.ir/article-1-274-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-10-20 ]

[ DOR: 20.1001.1.27170632.1398.12.1.1.4 ]

"\“&A JLG'.' A GJL&-: AY [PEL) ‘d:.wd_.} ;;'w.}“ 4.19.50"

44. Debojit K.S., Borthakur M. and Borua, P.K. (2010). Artificial seed production
from encapsulated PLBs regenerated from leaf base of (Vanda coerulea Grifft). Ex.
Lindel. —an endangered orchid. Curr. Sci. 98(5):10.

45. Ravi D. and Anand P. (2012). Production and application of artificial seeds: A
Review. International Research Journal of Biological Sciences. 1 (5): 74 —78.

The Importance and Application of Artificial Seeds in Plant
Propagation Using Tissue Culture Techniques

Fatemeh Saeed

Master of Science in Agricultural Engineering — Biotechnology, Higher Agricultural
and Natural Resources Higher Education Complex.

f.saeed32858@yahoo.com

Abstract

Artificial seed technology is one of the most advanced and powerful field of
biotechnology involved in plant propagation. At present, this method is highly efficient
for commercial purposes due to its widespread use in the storage, conservation and
transportation of plant material. This technology involves the use of meristematic tissue
such as the tip of the stem and somatic embryos to develop and transport large-scale
plant tissue, thereby reducing its dependence on micropropagation and its associated
costs. Artificial seed technology in many countries is considered as a valuable
alternative technique for producing important commercial crops. It is also a justifiable
method for mass propagation of superior plant genotypes. The production of multiple
plant clones by tissue culture and propagation as synthetic seeds is a useful alternative
to produce costly F1 hybrids for different plants. The development of artificial seed
technology is a great way to improve the variety of plant species such as trees and

Crops.
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