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Callus induction in Portulaca oleracea L. by different hormone
concentrations and explant types
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Abstract. Purslane (Portulaca oleracea L.) contains valuable secondary metabolites such as Dopamin, Noradrenaline
and Omega-3. This plant is used in various medicinal, food and hygienic industries as well as the treatment of different
diseases such as diabetes, heart disease and pain relief. Callus induced from medicinal plants are used to increase the
production of secondary metabolities in cell suspension culture and gene transfer. The purpose of this experiment was
the study of different concentrations of BAP and 2,4-D of two explants from leaf and shoot tips to produce callus. Leaf
and shoot tip explants were used in MS with different concentrations of BAP at three levels (0, 1 and 2 mg/L) with 2,4-
D at three levels (0, 0.5 and 1.5 mg/L). Results showed that interactions between hormones and explants were
significant in the percentage of callus induction, fresh weight and callus diameter at 1% level. The best result which was
the leaf explant with 100% callus induction, 121 mg fresh weight and 5.106 mm callus diameter was obtained by the
combination of BAP 2 mg/L and 2,4-D 0.5 mg/L. Shoot tip explants with 75% callus induction, 106 mg fresh weight
and 3.03 mm diameter was obtained by the application of 1 mg/L BAP and 0.5 mg/L 2,4-D.
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Fig. 1. A. Leaf explants in BAP 2 and 2,4-D 0.5mg/L. B. Shoot tip explants in BAP 1 and 2,4-D 0.5 mg/L.

A

i G3mi s B LS w g, AMGIL VO clle L 2,4-D 1Y JSS

Fig. 2. Effect of 2,4-D in 1.5 mg/L A. Leaf explants B. Shoot tip explants.

S 503 S s 3 65Ol e S b o 0 0
5 Jols S W5 e Jalse e eslizal ST L
Gl Wisaijy £ o5 by O 4 Ad, glaediS by
& 53 I As, i es (Bakhtiar et al., 2016)
ol gz oS 0T Sladisaisn) p5 ploly AE 68
53 ks 0l & & S oles (Magyar-Tabori et al., 2010)

S oS 5 s Ly 53 05 2l s elS

180/\A+

Y

[\
e 305525 B G50 A Dy g 36 s > a3ay, T IS
Fig. 3. Rooting in hormone-free medium. A. Leaf explant. B. Shoot tip explants.

35 24D I oS5 eslimal 5 055 eslimal )8 W
A e Sk /) maw s KN 5 o) e 8 et Chili
Urrea et ) csls 1) 2o wdllS oy g 50355 95 8 5>
3 i ) bbbt o 450355 03 (@, 2009
o BAP YU o I aslizal 255 5 a3 olS
P2 I e S 1y A L g s b s S s
Collae (23 0l Sl s B a5 ST 2ol



Heidargholinezhad et al. Callus induction in Portulaca oleracea L.

Wy 50 ohmslls ohes 5 ol 80

Ny
o
1

Q

3 A8 ST b, slaws
(number of days)
=
o o ©
—— b
Ha
v, —
< ful
S o
[ ]
- o
LY
- o
o

B BAP , 2,4-D (mglL)

lE —~ 15 -
[d
3
3 © 10 1
95
S 5 51
3 3
w E c
12 -—
= - _-, _:-
4 oY
g Q"w X o Q
& & @ \5’» ,» WX
RN R LA,
B \)0 ,{'\\Q K z&“\
%0° S ¥
RS
A 2,4-D (mg/L)

(23 I8 SET0k5 53 2,4-D s BAP 05a 58 55 (1Ss 56 B L s 0 I 5ET 0L 2 2,4-D 5600 g5 2Ken, 50 A JSS
Fig. 4. A. The effect of the interaction between explant type and 2,4-D on quality time of beginning callus induction. B.
The effect of the interaction between BAP and 2,4-D on quality time of beginning callus induction.

TrldaX L. cL._f BE) ol ol o)LM w}llf (] BE) g_,w:L.o
Slalp sl S S, (s p 45503325 33 3 Procumbens
j‘l:j DA (qul‘:ﬂ /0 BAP 9 2,4'D L’ a‘ﬁA MS .]a.;:u BL
al:f sz) A Lg\s\a.mm ).5 (Wani et al, 2010) -r\.AT g:,.w-b
Osepsn 33 51 S 5 eslizul Amsonia orientalis Dence.
i en ol IS 1y 56 5 i BAP 52,4-D
“B sl by H 4 ST g 4 a s b Amil Ol
BAP )2,4'D QL;J.T Lokl S4>9 g}“}”{g}tg‘:‘:)" 669—3:
SIS s S S g v b oI Wy s
Jabs (Arda et al., 2012) &,ls w8 1S5 53 (K5
o S Jolo 6K ST 5 S e SO g0 50 o
e o2 (Abbasi et al., 2007) cl )57 5 5o
bd}))&‘b}ﬂj(ﬁ&ﬁ '/5%2,4'D 090 )90
\/Omg\vh.l.oc\fdo&...a ‘:‘)wdr@-‘wf}w
IO P P LR [ ERICE = X RS g
SIS 53 s gy OAS sl o il 3 5 ALE
-85 0l gl Sl SKen 2,4-D VL e bile czals ol
Aol oS ylen 3L (o135 5 (Jshe s 55 S sl
W, 2,4-D & .y, 5> .(Mahmood et al., 2012)
Lol er MS L (s 25is Miniature rose L. ;i J8°
Jala, ) cils Iy u.a.sd»j.\lf u.lJJ‘YLv 2,4-D J:.:‘J.: CJ?LsJ“-’“ /0
53 88 W, ze Origanum vulgare L.,s .(2014

LT Cots 2 o8 e VL 00 24D ol ol

b 25 53 eI op s g ol 5 alis

3385l S s (Portulaca grandiflora Hook.)
ol Cowds BAP [V gas oVt 50 5 NAA Vs o Ve
S sS s &g-r».(Safdari & Kazemitabar, 2010)
024D 5 2 e e ) BAP 5 e glaasy,
Ao 53 e 23 IS ST Ol a5 51l oo s A 05 o
(Pirian & Piri, 2014) 55 J5 Li 5 5 055 ¢ S
j&,sulmfja;wus;bow}g”&w@w
S gboled 5300 G5 IE s siolhe U S s
do S5 ol s esliul 1S 4 2,4-D 5 BAP
S S o a S oy ool oS xS B 4 s
3 BAP I S5 eslamal g ol eslazul O geyen 93 opl
W e 5 LB 1 ALE by oS o Ol e 4 2,4-D
ooi oS (Teshome & Feyissa, 2015) 5,0 .
GBI sl rmer LS o Wbl eSS s 655,85 e
olabs cotd RNA G e iy (5150 sk & (55 52
Yang et al., ) &,ls b I8 a5l 5 LGS 53 age Jib
3 Calides sl ble j3 WS Wy s &S syl (2012
@05 Ol 3 led bl L5 e 058 0 0> 040, 5
N F 203 0T pesde S o IS 1) oIS A5 4
Lghgei Ol JolS Hsb 4 OGSl Fp G ke
oslizul 4 0 S olayl S s .(Mahmood et al., 2012)

3052 DS 5 0lse 424D 5 BAP b 5a) 50 53 5l (oS 5

181/\M



Nova Biologica Reperta 6(2): 176-183 (2019)

REFERENCES

Abbasi, B., Saxena, P.K., Murch, S.J. and Liu, C.Z. 2007.
Echinacea botechnology: challenges and opportunities.
— In vitro Cel. Dev. Bio. 43: 481-492.

Abdelmageed, A.H.A., Faridah, Q.Z., Norshuhada, K. and

Julia, A.A. 2012. Call induction and plant regeneration of
Michelia champaca L. (Magnoliaceae). — J. Med. Pla.
Re. 6: 3338-3344.

Abubakar, D., Bakrudeen, A.A. and Rosna, M.T. 2014.
In vitro callus induction and plant regeneration of
Celosia argenta L. an important medicinal plant. —
Bra. Arc. Bio. Tech. Int. J. 57: 860-866.

Ahmad, N., Fazal, H. and Zamir, R. 2011. Callogenesis
and shoot organogenesis from flowers of Stevia
rebaudiana Bertoni Bert. — Su. Tec. 13: 174-177.

Ahmadi, G., Mohammadi, R., Garousi, KH. and Hosseini,
R. 2012. Optimization callus and cell suspension
(Catharanthus roseus L.). —J. Agr. Bio. 4: 157-163.

Alagumanian, S., Perumal, V.s., Rameshkannar, R. and
Rao, M.V. 2004. Plant regeneration from leaf and
stem explants of Solanum trilobatum L. — Cur. Sci.
86: 1478-1480.

Arafeh, R.M., Shibli, R.A., Al-Mahmoud, M. and
Shatanwi, M.A. 2006. Callusing cell suspension
culture and secondary metabolites production in
Persian oregano (Origanum vulgar L.) and Arabian
oregano (O. syriacum L.). —J. Agr. Sci. 2: 274-281.

Arda, A, Ozen, F. and Kiran, R. 2012. Development of
an efficient callus production protocol for Amsonia
orientakis: A critically endangered medicinal plant. —
E. A.J. Bio. 6: 105-112.

Bakhtiar, Z., Mirjalilian, M.H. and Sonboli, A. 2016. In
vitro callus induction and micropropagation of
Thymus persicus L. (Lamiaceae), an endangered
medicinal plant. — Cr. Br. Ap. Bio.16: 48-54.
Borijian, L. and Arak, H. 2013. A study on the effect
of different concentration of plant hormones (BAP,
NAA, 2,4-D, Kinetin) on callus induction in Brassica
napus. — J. Ap. Ba. Sci. 5: 519-521.

Chen, J., Shi, Y.p. and Liu, J.Y. 2003. Determination of
noradrenaline and dopamin in chines herbal extract
from Portulaca oleracea L. by high-performance
liquid chromatography. — J. Chr. A. 1003: 127-132.

Dighe, V., Dhotre, O., Gaurang, P. and Gursale, A. 2008.
Quantification of dopamine in Portulaca oleracea L.
by high-performanc thin layer chromatography. — J.
Pla. Mat. 21: 183-186.

Jala, Anchalee. 2014. Role of 2,4-D on callus induction
and shoot formation of increase number of shoot in
Miniature Rose In vitro. — Am. Tra. Eng. Ap. Sci. 3:
207-212.

Kouhi, L., Zare, N., Asghari, Z. and Shiekhzadehm-
ossadegh, P. 2014. The role of plant growth regulators
and different explants on reply tissue culture and cell
suspention (Matricaria chomomilla L.). — Eco. Cr. J.
8: 203-214.

Magyar-Taboti, k., Dobranszki, J., Teixeira, D.A. and
Silva, J.A. 2010. The role of cytokinins in shoot orga-

QYRR WVEDVAY ¥ 6Les & alor o s sosle 1o s sloazil

(.5 Brassica napus L. o\:f 53 (Arafeh et al., 2006)
A0S e VO 24D Lol pen Lame 55 L5 IS 005
Lippia duleis o5 ,s .(Borjian & Arak, 2013) .5 s s
Fb 24D 508 scble b oo es MS Lo Trevir,
G ls (Urrea et al., 2009) cals o JI57 W1 4 olie
28 oy sk b Bl 53 G Gl S L bl s ¢Sl
W53 S s b S 5 05 Ssmosp s mlaw Olpe 4 D
55 5 godate ladty ) Osaysh BB Lases 45 ol u IS
W5 Losa > cdizdls Ol 6 5 5 EL1S s SUEE o
N30s0p58 Sladesme 53 p3aly) 5 AL 0 ks (Sruly 05058
iy BAP jioml msbhu b S5 0 L 5 IBA 5 5
s 0> Ll (Safdari & Kazemitabarm, 2010) .z o
23S s s S ety Ogeysn Sol b 3 S

Sl BlS| asais y sey9n 3L Loes

S 5 domid

BAP 050,58 53 51 Olejo o3litnl Gaioed pl puls 4 42 55 b
Ot sl (S5 8 4 P 53 23S (61,22,4-D
Sz o33 e Salie Sy pr OIS 54 sy, ST
IS 5 s iy w5V ke s BAP leslina 5,
Ly Eeb BAP VL Chle sl pi o 55 Ll oo S eSS
Jols pl ol 3 5 i gi sy (Jsb by 5 a8 (gl JIS
e S i gai o) 35 L oS 5 bl ) 5s Sla0 g0, 5
S 2 Sladigeisis 53 5315 0L 1y 6 g BB Dbk Ko
A e S ke 10 5BAP 1 e 8 e Y (g gos Lo 5
A5 8 sdaline g el gla w5 2,4-D

S Rl
09,5 OLalid )18 5 Olsbial Sidelus 5 5 )Kan Sl dows ol

g 6ol anb wlin 5 (55598 p sl oBCils SLEL o5k

182/\AY



Heidargholinezhad et al. Callus induction in Portulaca oleracea L.

nogenesis in apple. — Plant Cell Tis. Org. Cul. 101:
251-267.

Mahmood, I., Razzaq, A., Khan, Z., Hafez, 1.A. and
Kaleem, S. 2012. Valuation of tissue culture
responses of promising Wheat (Triticum aestivum
L.) cultivars and development of efficient regen-
eration system. — Pa. J. Bot. 44: 277-284.

Maziard, M., Khan, T. and Mohammad, F. 2011. Role
of secondary metabolites in defense mechanism of
plants. — Bio. Med. 3: 232-249.

Pirian, K., and Piri, Kh. 2014. Callus induction in
hairy roots of Portulaca oleracea L. — Ir. J. Med.
Avro. Plants. 30: 231-238.

Safdari, Y. and Kazemitabar, S.K. 2009. Plant tissue
culture study on two different races of purslane
(Portulaca oleracea L). — Af. J. Bio. 8: 5906-5912.

Safdari, Y. and Kazemitabar, S.K. 2010. Direct shoot
regeneration, callus induction and plant
regeneration from callus tissue in Mose Rose
(Portulaca grandiflora Hook.). — Plant Oman J. 3:
47-51.

Saikia, M., Shrivastava, K. and Sigh, S. 2013. Effect of
culture media and growth hormone on callus
induction in Aquilaria malaccensis Lam., a
medicinally and commercially important tree
species north east Indian. — As. J. Bio. Sci. 6: 96-
105.

Saleh, R., Ghorbani, M., and Khalife, S. 2016. Effect
of various concentrations of different growth
regulating hormones on callus weight and the

How to cite this article:

*khkkkhkk

a0 @bdls ol e g ol5 A8 0

amount of thymol of Thymus daenensis Celak. —
Plant Phy. 7: 1919-1923.

Sharafi, A., Hashemi, S.H., and Jourabchi, E. 2008.
Improvement on the situation of regeneration of
medicinal plant Artemisia annua L. — J. Enviro. Re.
21: 565-573.

Soltanipol, M., Mohammadi, A., Rahnama, H. and
Abbaszadeh, B. 2011. Callus induction in (Melissa
officinalis L.). —J. Agri. Crop Improv. 7: 45-54.

Teshome, S. and Feyssia, T. 2015. In vitro callus
inductin and shoot regeneration from leaf explant s
of Glinus lotoides L. L. an important medicinal
plant. — Am. J. Plant Sci. 6: 1329-1340.

Urrea, A.l., Castrillon, P.A. and Monsalve, Z. 2009. In
vitro propagation and tisular differentiation in
Lippia dulcis Trevir. — Actualidades Biol. 31: 21-
29.

Wani, M., Pande, S. and More, N. 2010. Callus
induction studies in Tridax procumbens L. — Inter.
J. Biotechnol. Appli. 2: 11-14.

Yang, X., Zhang, X., Yuan, D., Jin, F., Zhang, Y. and
Xu, J. 2012. Transcript profiling reveals complex
auxin signaling pathway and transcription
regulation involved in dedifferentiation and
redifferentiation during somatic embryogenesis in
cotton. — BMC Plant Bio. 12: 102-110.

Heidargholinezhad, F., Moradi, H., Karimi, M. and Akbarpour, V. 2019. Callus induction in Portulaca oleracea L. by
different hormone concentrations and explant types. — Nova Biol. Reperta 6: 176-183.

— Ay tl};\,u;}”ﬁqi:su&uwg\:@,a % 5 olS S s YA L9 39 w1 9P (o9 (T (S y0 B (B H My

183/\AV

IVENAY S s r)l:— 23 s slaasl



