[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

St o e
\FeY JLG'.' A O)Lq.n.z NFP 092
b= ISSN 2717-0632 (55 2SIV ISSN 2716-9804

Moringa peregrina .\ el & 21501050 5 IS (sl $olwang
a5y llis p
"Sledle ol F' fuol by 5l 5
s 5 sl Dlides Dlosle 528 Sl 5 WS Sl tan g a5l 5 Slikos i HLslal)
Ol Ol siosles
Ol S S (8300 s 5 el eliios Olosla Olnl ($355UES (G595 5 oinysy Stiass —Y

f.banaci@rifr-ac.ir
\\c'v/'v/\“ JTJJ..!'.L.[ @)U NFaY/ v/ ¥ CJL;).) @)L

FV-VY ain

ol

. k4

s ladss ol s a a8 el Ol sl Lyl IS axU 0WLS 5| (Moringa peregrina) (S 5o
31315 5 oL o) ey 5 (3l (VU (3551 s 4 55 or e Aad Sl Dl (ALS 25l
LRS- S S W SP- FRCI INCI-CRut S PSP TRNC IV SUNES PR IO R B APV e
T 2ol lasles Lo S (ol b gal sy bt sad o) e 5 Lo SiS 51 ey ol (655 5 oS
el gl s esliad W IS 51 s s L1550 e 5 215 S L o S Osl S s, 5 LA
A e Sk N 5/ G0 slackle 53 (i 4 NAA 5 BAP ki slaediS ol (S 5 il o S
SD= Y oS 5 e dlS Ll gl did (AY) a2l slaws STus 0 5 el MS b CoiS Lasme s
TDZ BAP S5 .05 o508 il e 2 53 p 8 e o/) 5 o/Y /0 ClBlE L s 5 w kin 5 NAA
o=l glaasl s (V) its o olelll Sl 1) 55 0 8 s o/) 5 0/0 X/ Chle L s 5 w NAA

G (K g0 iS55GS i diwaddle 5,31 5 3l e 5l i bli= Olosle 0 Kiass (gl andlas

D J@\_,;'—J\.:.é.a‘oi sdaze 6Ll se 31 (6 0s o e

.L<’:‘Jf ‘d'.&«))j'f‘q,.éb_ CiS glaiasd gy ‘j,S.' :‘5.\.:15 1-T310)

7


https://journalofbiosafety.ir/article-1-522-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f"‘ JLG'I A GJLQ.-: NP [PEL) ‘d:.wd_.)' ;;'w.}“ 4.19.56"

6 b8 el Gregsle ¥o B A Jsb) Contis
T oL a5 e e VO B Y b
L s b i o S5 a5 s
Gy S s i sla S LS
s e Ve U el SKaw M. peregrina
Sl ¥ B Y 5o Ik s as ady Jl
@5 a0 LA gyl Ve a ol i
el S e s JLs G (S
Moringa peregrina « S .(Keneshloo, 2015)
L0 55 038 e glapb L OLat 5o
Keneshloo et al. ) 552 o axld 55,55
Az s sde Oyl 53 LS e 5 S (2015
3 odd Ol b 5 Ol 5 OB 50,8 lalliul
Sle e o3 sdme 53 SLb Ll SO ) s
o QLS e 5o el 5 OB e e 3 5 S
S)ls Gl ;e VO LY ol s s
S LK sty ) sdae (A1) JSK2)
bl s e sev 5 Sw slaauls
Slaeals Gb ((ams 4 b ¥ k) liays
by 5 L Sw a5 Lasgls 5l sl g
s lae,s 4 s s aals I 3 dlbheidy slasil
S L e 5ol 0dys 355 5 Sy BB
>l 00 s e i o L S s
s L () JS8) el DRl 6 e S e
Gl 3 s S opl oKiny, ol il o

ol s A el e A1) 58

7Y

4oddo

Moringaceae o313\ 4 Sz (Ko po uim
3 S S bl js as cul 48T Lils
Ll st o dile Ol (6 mmme S as
5 L AT Gt s (L BT b e
Abd Rani et al. ) Lleds oS!, SIS Llsk
Moringa peregrina s« S o5l Obe 512018
(i sl g5l as cul sl S 51 S
3,15 gles xS ol s s (sl i
sble ;s 4,8 -l (Senthilkumar et al. 2018)
S i G s i Ly St 5 S
Lore gl b bl 5 Jlo 53 e Jos Yoo
315 sy Loos a1 VL o me Ve

.(Gebauer et al. 2007)
5 Sl 35,8 5 53 M peregrina &S
oS ple Ole 5o VL el Ad) S e
o= .(Senthilkumar et al. 2018) 5,15 (XL 40
o=l S e ) gV B Y CL&jj (G
Ghls el ([Six Lol @5l &5 6,8
pufﬁ.wléwug&uwdpﬂﬁ
S i s st e Bl Y BT
s, 4 e sla S5 5l SO s
éb rl_<:.a Ol slaaxS , oslsl M. peregrina
Gl S il 0a0b a5 LS, ous
.(Robiansyah et al. 2014; Olson et al. 2016)

Sl it L ol o IS sl olS ol


https://journalofbiosafety.ir/article-1-522-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"Moringa peregring oS s zi S\ielkl 5 ol5 IS (sl p leang Olodlo 5 Lol "

La N 55 S 518 (S sladanl dad s 2l
s ) oS i Lo 55 bl 5%
slas 8 A i ol 5o L5f’=k—a§ sl
Abd Rani et al. ) LS S of sdaze ool
53 sdaze slaeslial o gdle (Ko e (2018
el el ssls Lolst slls (e b
Lo s S Ao SldenST ST gbac s s
Sl poedS or A5 5 G Al
.(Senthilkumar et al. 2018)
s Ol 5 LS e e glaelSin s,
S a0l w5l v aan 5054 Jlgs
Mol s ol s 5 g V3 513 pd e
o=l ek osTsls Pl 5 5 el Ol ks
Cuxs s (Keneshloo et al. 2015) el a5 S
LS ol sy Gblue OlSLe xias 5L i
Slist s ol lnese aliad L5 ol sl
sde b Sl st el S Solas
s Guslpar o Sl g S
st e Jlsl ool s il gla, S
aibie Q800 3y e 3l O gzeen S0 LY
U5 hols ia oS ol e S, el oS
FRpE St 03,5 Jals V.h)'\ (Koo Ol s
S b wde Vb (514K Ol g
Lol olS cpl ol Easl b sy (Sl siome
35 Ol Bl e (5 e s D

oL s ees 4 (Asadicorom et al. 2010)

7Y

sles! 3 adIS dial bl s 5 aS
S Lo sla 8 55 4b s e 3Ll sl
23 5 b oo anlslols oy B0 Al U 5550
L gt Sy e glapls (353 Lanlsl
53 Lapls SO, i b bao s Oy S 0
sy el 5l 5 555 o yadae sl = Ll
Ly e 33T 55 5 edid anlls Laoidle
S sl me (S il wud 5 b il 58l
355550093 3l SF s 5 AS e s w &3
sl gurs 5 bes Jali Loyl o Sl
o LS ol sdme s L) Sl
Ghar i3 Ly 5 s e BT Ol e S
.(Keneshloo. 2015) 5,5 aslsl Olewwsy o

Canl sl 5 solanl b 5l a8
S0 ) sle e cF s pl slaails shls (gab;
3 S LUSlU_ﬁ- osliisl a5 wees (ben oil)
Oy el 5 031 IS S, ssls syl
Shme g3 0 358 o0 eslinal s wdss 6l 2
5 s T Ol o cs s ol gladls
ol l glwyy o su b £ A Olgsas &ty
o s Ll sla JLSCos s 4 S e
Sl Ol skl 5 sy Sl = 5l Gl 60l
Hegazy ) Coul Ldg &m0 53 455 o0l p
.(et al. 2008

ALS SlS 5 sl LK 0 slaas S

Lo cpb e sl (oS JISIT asle ileses


https://journalofbiosafety.ir/article-1-522-en.html

[ Downloaded from journalofbiosafety.ir on 2026-07-11 ]

"\f'\' JL@ A BJL«: NP 093 t‘j\nmij u.‘“J 4.1:.56"

wplb b ple 5 (glalnd 0555 &5
L oplash ol ciS 5 S5, b LS e
S Sl sl s (s adas W
sl d a5 s Sm a3 Lis G b

3,8 )3 eslaal 350

CS ol sl s S Gl el
Sda L G opl s e dales )l sl
S byl il oleang 5 Ld Sl s
o=l s s = M. peregrina LS8 Cal

a4l S ol eyl ST s USlS e ek

i «(Keneshloo. 2015) Ol 5! © s ;5 M. peregrina py kgl.ael_(.ii}) bl ,ae uf.x:.Slﬂ. seall =) JS.J

(O, Kia 55 5| 525) M. peregrina éb S35 s gead

Loasly aw g 055 be L laals IELNEXD
FS Sl e S L o sl
RSN P CIP P C RSN VR PP
Gl i SO s ok el 2 slasd
YO sloes 5o 5 esls S5 s 53 sk s
Jlazes Ll 4501 (SO0 o s 453
S Do o3 shie T 05 S BLAIL 1S
3 m mler S A il 45 b e

Al S e,V

7¥

b 95 9 3lge

Ol 5 adlate WU Ol 51 K5 Lk

sl s LS))TC"-’.' Ol sl 5 Ol
5 ke O Lo lsl 55 ets LSJ}TC"’.'
oo ) el o IS e Jele 5o e
Loy e U5 s sl adids Ve s
s Shie OT L akls OF 51 ey 358 bzl
Soo s Six Gl Aol SO sy, 5 0l

03 emmmed LA CAS MS wly S b


https://journalofbiosafety.ir/article-1-522-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"Moringa peregring oS s no ol3ell 5 215 S (S5l p Gt Ol 5 Jool L

33 C._Al.; Sl aia ¥ ol e S A s
ok arla slass 5 o550 o 5 b e Jaos
Claa i s Codlasl camin ¥ 1 e ol
2L s e o155l ke 3 el CiS
s LSy alie lams
Glasles slat s iS5 glaazalS
CiS e o ol S plielx s
o3 Y O ws s v/A sl 1/2MS 5 MS
S IBA (dd) el 55 oS 55 580
(eliaio s 5l e bamalS Lus Jas NAA
Al s a s e bl SL ay

A el <l 8L

o g mW

Sidle>
sl byl sl gl s Oy, Sialer
Lol sl MS sl e iS Lo (g5,
05,5 Slsalem gl p sy cnl 51 s seeludd s
OLan 5 s 2o, polal S cpl sk
= 5l e o o=l 03 At Jee (Y010)
Sl Lol Ol Slad 5 5 s 0ol
DGR 0 SBle BB s sl czell YA
o B8 035 b e Sl e 5 s o3l )3

S e S SOl s a5 YO sles

7o

OIS 535S Ay slaamalS Slsa Sl
o dos3 Ve BN L e 5 s e O L
Co IS sen Jydoes OF 51 e 5 4SBTy S
i3V S 4 (S8 08 2) dos ) e
I L LU Y bl O 5 ey o 2ol
oSl BBS S 6 g ekt el L 2l ke
Lol bl gladped Ll St s 2l
Slabkd o b pul >l gl Sl eslins
(L) o S Ok 50 S S sl S S
LA el s re Bl V0 B /0 slae Il
ol oS b ol bl s 8 0o
3 OLST doys /A Lol e s sl 5 (55 MS
s ety L8 L s s Y
sl Ly o 5 sl laas sl
Osde ladipainn,y 5 L =il pl5ellsla
ot e 21550 e 5 250 IS Gl oS
Sl sl sbaaind 51 eslizal oIS S
Sl — o6 g_éj)_E 3l u_il)'e)L“;'-L.i
(2S5l e S el S1550 s Sl eSS
L ossSl s s Las axes o3L L Gy b
VP Sos= 0095 5 semedes a5 TYEY (Gles
L el I3 LU celu A Sl cela
3ol e 2SS A b e Slad sed o

ol sl aia 95 51 e ol ls Jb


https://journalofbiosafety.ir/article-1-522-en.html

"\f"‘ JLG'I A GJLQ.-: NP [PEL) ‘d:.wd_.)' ;;'w.:‘ 4.19.56"

= M. oleifera 5, (Y+\Y) O1,an 5 Saini
triacontanol 3l ,xg o Luxls W]y BA
As pbsol
A3 e S ke V0358 6K om0
0 le 80 g Eel MS ¢iS L 4 BA
woosletll W o s 5 A Dy e sl
BA v o b a3l Al as s Ve
sl plol 2SS Wl Gl b S s
0 el Sl s SLM. oleifera >
Al Khateeb et al. ) a_ib ails M. peregrina
Ol,Lea 5 Ridzuan &lallas = (2013
Sl ol s - S M. oleifera sy, (Y+Y+)
0 A sl a3 oyl sl s u:'<dl—:‘°
4 BAP _2J s migl«* Ve 5 0/0 glackle
awa Jolie 53 5y SLEY0 5 Y 4 S S
TDZ ssl> sboeis Lo g5, baisais,

L3S A5 eI

Z

PIRECI WA RUR VRS P PE PRI S RGN
sod A3 A0 Sl s camis S5l RS s
s adl g

S97 5

Gt s § 55 313 0L il 43 gl
Jsb sl gl eiS el glasles 50 s
Lo3 0 Jlexsl mlaw 3 o Gosl slaasls
vy p iy (Y Js ) 55 Sl e
ﬁrjfu.i,f\h Oled 55 (Ao s AY) oliasls
oA s NAA 2 o S s /) 5 BAP 2
s VIO Sl b oodel s 4 4l sl
) 3 BAP 2 e S e /0 Sl 5308 s
(T JS8) us 45 NAA 23 55 0 S s
m_]é;Jm_gt_.i.ac,.E.L&«); sls OLaS ol e
TDZ 4y o 6 e = BAP (s, oS
s pme ials Eel TDZ cdale yls3l.oils

U’:‘AJH BE L l.hd\.s_},u @UUL«-"V‘ Loy 42

M. peregrina o\ reties ol 5ol Ll s, LSLAo.LL.LSV.:.E;J P R PRES

BAP (mg/l) TDZ (mg/l) NAA (mg/l)  Percentage of response No. of shoots per node ~ Shoot length (cm)*

0 0 0 48.3+1.53 cd 1.3+£0.35 c 2.5+0.34 d
0.1 0 0.1 43.6+2.52 d 3.5+0.18 b 3.7+0.62 c
0.5 0 0.1 61.6+4.16 b 7.5£0.32 a 5.5+0.11 a
1.0 0 0.1 80.0+7.21 a 6.7+0.53 a 5.1+0.11 ab

0.1 0.1 55.0+£3.46 be 3.3+0.89 b 4.4+0.31 be
0.5 0.1 44.0+3.46 d 3+0.72 b 4.2+0.61 be
1.0 0.1 45.0£2.00 d 3.1+1.17 b 4.3+1.00 be
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0 0 0 0 c 0 c
0.1 0.5 0.1 0 c 0 c
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3.0 1.0 0.1 1.33+1.15 c 0.67+0.58 bc
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1 63.00+2.00 c 8.33+0.57 b 5.47+0.63 be
2 39.33+6.66 def 4.66+0.57 defg 6.47+0.40 b
3 47.66+4.16 d 6.00+1.00 cde 8.97+0.80 a
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Abstract

Moringa peregrina, commonly known as Gazrokh, is one of the forest elements in the southern and
southeastern regions of Iran. Due to its valuable nutritional and medicinal properties, this plant is
considered highly valuable. The leaves, seeds, and roots of this plant contain vitamins, minerals, essential
antioxidants, and various secondary metabolites. Despite its high economic, environmental, nutritional,
and medicinal values, the propagation of this plant has faced challenges due to drought, habitat
destruction, and consumption of its seeds as food and feed. Therefore, optimizing the tissue culture
process is essential to facilitate and accelerate the proliferation of this plant. After collecting the seeds,
they were cultivated under sterile conditions. The sterilized samples were cut into small pieces containing
one nodule and no nodule (internode) (0.5 to 0.1 cm), and the explants were used for callus formation and
indirect regeneration of callus the traits were measured. A combination of two growth regulators, BAP
(0.5 to 1.0 mg/L) and NAA (0.1 mg/L), in MS basal medium, resulted in the maximum branch production
from stem nodes. A combination of 2,4-D, NAA, and kin at concentrations of 0.5, 0.2, and 0.1 mg/L
respectively induced callus formation. A combination of BAP, TDZ, and NAA at concentrations of 3.0,
0.5, and 0.1 mg/L respectively led to indirect organogenesis. The findings of this study will be useful for
researchers, environmental conservation organizations, and individuals interested in cultivating and
propagating M. peregrina for its numerous benefits.
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