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Abstract :

This study was conducted in the postgraduate laboratory at the Biology department of education
college at Al-Iraqia university, which aimed to induce callus from the leaves of the Catharanthus
roseus (L.)G.Don Plant on Murashige and Skoog medium (MS) supplemented with different con-
centration of Thidiazuran (TDZ) (0.0,0.5, 1.0, 1.5, 2.0 mg.L-") and 2,4-dichlorophenoxy[MF1] -ace-
tic acid (2,4-D) (0.0,1.0,2.0,3.0,4.0 mg. L-' ).The optimum combination was selected, which was
1.0 mg.L-' TDZ+ 2.0 mg.L-' 2,4-D five weeks of culture basied on the highest fresh weight of
callus (739.3 mg).The present study included the multiplication of callus on different concentra-
tions seaweed extract Ascophyllum nodosum L.( 0.0,0.5,0.1,1.5,2.0 ml.L-") , where the concentration
1.5 ml.L-' is significant over the rest of the concentrations with the highest average fresh weight
of 951.3 mg with It also gave a significant increase in the relative growth rate of callus reached to
12.6 mg.Day-!, Alkaloids ( Catharanathine, Vindoline,Vincristine and Vinblastine ) were estimated
in the callus growing on all concentrations using in the HPLC technique, the experiments were con-
ducted to Duncan’s multiple test , significant differences among means were determined under level
of probability (0.05).

Keywords:Catharanthus roseus, Callus , Ascophyllum nodosum , Plant Tissue Culture, Alkaloids.
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Introduction

The rose periwinkle or Madagas-
car periwinkle Catharanthus roseus
(L.)G.Don Plant belongs to the family
Apocynaceae, is an evergreen peren-
nial herbaceous plant with abundant
branches, sometimes up to 100 cm long
It’s leaves are oval or oblong in shape,
opposite, and its flowers are rose- per-
iwinkle with reddish eye. Seeds are
small brown to black in color and are
the main source of plant reproduction
(2). The plant is medically famous
because it contains more than 100 al-
kaloids including Vincristine and Vin-
blastine that are used to treat cancer dis-
eases (19).During their growth, plants
synthesize many metabolic compounds
that use in growth and development,
which are known primary metabolic
Whearas,
pounds that are not directly involved in

compounds. other com-
the growth of plants but are considered
defensive compounds against various
diseases or adaptive means to different
environmental conditions, which are
known secondary metabolites, which
are of medical value (16)(11). medical
compounds are extracted from plants,
this requires the cultivation these
plants at large areas. This process is

very expensive. Therefore,researchers
attention turned towards tissue culture
technology«Tissue culture technology
is one of the biotechnologies that has
played and continues to play an impor-
tant role in serving humans, especially
in the field of propagation of several
types of plants in huge numbers, free
of pathogens and similar to the mother
plant in a relatively short time and at
any time of the year (4). Interest in the
technique of plant tissue culture and
its adoption as an alternative to tradi-
tional cultivation in the production of
medicinal compounds has increased,
and plant growth regulators increase
the levels of secondary compounds and
their accumulation in the plant (8).
The production of active com-
pounds from the C.roseus plant was
carried out by callus cultures , as pre-
vious studies have shown the success
of this method using various types and
concentrations of plant growth regula-
tors, represented by auxins and cyto-
kines ( 13). The path of callus forma-
tion from a piece of plant tissue grown
on a nutrient medium can be divided
into three stages: stimulation, division
and differentiation as growth regula-
tors control the emergence and devel-
opment of callus as they have an ac-
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tive role in regulating the processes of
cell division, cell elongation and dif-
ferentiation of callus tissue (1 ). The
marine alga Ascophyllum nodosum is
a rock alga that is widespread in abun-
dance on the northeast coast of North
America and the northwest coast of
Europe (14). The extract of this alga
is used in conventional cultivation ap-
plications to stimulate growth as a rich
source of bioactive compounds such as
fluorotannin, multiple carbohydrates,
mannitol, laminarin and fucoids ( 6).
Seaweed is one of the brown algae
prevalent in the North Atlantic, used in
the form of an extract for agricultural
purposes and is considered an antioxi-
dant because it contains alpha-tocoph-
erol (10).Therefore, the current study
relied on use seaweed extract as a bio
elicitor in plant tissue culture to stimu-
late the growth of C.roseus callus and
the production of some medical active
alkaloids from: it.

Materials and Methods
Experiments of the current study
were carried out in the laboratory of
postgraduate at the biology departmen-
tof education college at Al-Iragia uni-
versity from October 2022 to May 20
23.

Fresh leaves were collected from
C. roseus plant. These samples were
transferred to the laboratory and placed
under running water for 60 minutes
and then sterilized with mercury chlo-
ride (HgCI2) at a concentration of
0.1% for 5 minutes. Then itThenthet
were washed with sterile distilled wa-
ter three times for a minute each time,
after which the leaves were cut to a
lengthoflcm.

The explants were cultured in a MS
medium explants supplemented with
0.0,0.5,1.0,1.5,2.0 mg.L-' of TDZ and
0.0,1.0,2.0,3.0,4.0 mg.L-' of 2,4-D for
callus induction, Data were recorded
five weeks after cultivation, the fresh
and dry weight of callus were calcu-
lated and the best combination of plant
growth regulators was determined, 1.0
mg.L-' TDZ+ 2.0 mg.L-' 2,4-D , cal-
lus was subcultured on concentrations
of seaweed extract Ascophyllum nodo-
sum ( 0.0,. 0.5, 1.0, 1.5, 2.0 ml.L-")
Data were recorded three weeks after
subculturing and the fresh weight of
callus was measured to find out the ef-
fect of the algae extract on the growth
and multiplication of the callus .The
relative growth rate of callus was mea-
sured according to the following equa-
tion (3):
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The relative growth rate of callus
(mg.day-1 ) =weight at the appointed
time-primary weight/primary weight.

Growning of plant cultures:

The explants were cultured in glass
vials with a screw cover and contain-
ing of 10 ml of MS nutrient medium
at PH 5.7 and sterilized with an auto-
clave at a temperature of 121 °C under
a pressure of 1.05 Kg. cm-! for 15 min-
utes. Then,Cultures were transferred
to the growth room with a maximum
illumination of 1000 lux and a daily se-
quence of 8 h of darkness and 16 h of
light at a temperature of 2+ 25 °C.

Measurement of antioxidant activity
using the compound Diphenyl-2-picryl-
hydrazyl (DPPH).

The callus
concentrations of seaweed extract and

samples(treated with

control) and leaves sample of the par-
ent plant were dried separately in an
electric oven for 24 h under a tempera-
ture of 70 ° C, and then grind with a
mortar and pestle.

Following the method of (15) to
measure the ability of callus extract to
oxidize DPPH mixed the extracts of
samples of the parent plant and callus
of C.roseus in an amount of 0.4 ml (3)
mL( 0.1 mm) of methanol DPPH solu-
tion with shaking for one minute, then

mixture was incubated for 30 minutes
in the dark at 37 °C.The absorbance of
the resulting solution was measured
at 517 nm using a spectrophotome-
ter. The control absorbence was mea-
sured by replacing the plant extract
with methanol and the percentage of
oxidation of DPPH was calculated ac-
cordingtothefollowingequation:

Antioxidant activity ( % ): control
sample- treatments / control sample
*100.

Isolation and Detection of Alka-
loids using HPL.C :

Extracts were prepared from the
leaves of the parent plant and the grow-
ing callus on the seaweed extract by
taking a weight of 3 g of each sample
after drying them in the electric oven
at a temperature of 45 °C, then the dry
samples were crushed with a mortar
to obtain a fine powder to dissolve it
in sulfuric acid (H2SO4 ) at a concen-
tration of 3% at room temperature for
two hours. The solution was filtered
via filter papers (with a diameter of
2.5 micrometers), then the superna-
tant was taken and added to it 2.0 ml
of ammonium hydroxide (NH40OH) at
a concentration of 25% and pH=9.5) ,
then loaded into the separation column
where the alkaloids were separated
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with a solution of methylene chloride
(CH2CL2) (6 ml.gm-' of the suspend-
ed extract ).The extract was evaporated
to dry using a stream of liquid nitro-
gen with bubbles, then 1 ml of metha-
nol was added to it and 20 micrometers
were withdrawn from it for analysis us-
ing HPLC . :
Alkaloids were detected and esti-
mated according to the method of (9),
where the HPLC apparatus of the Shi-
madzu 10 AV-LC Germany type was
used for the purpose of determining the
retention time and the peak area for
both standard compounds ( Vindoline,
Vincristine, Vinblastine, and Cathara-
nathine ) and the solutions of the sam-
ples under study, where the column
separation of type C18 250 x 4.6 mm
and a particle diameter of 5 microme-

ters), the mobile phase consists of ace-
tic acid acetic acid (5%) and cinnamic
acid and a flow rate of 1 ml.min-! and
read UV at a wavelength of 275 nm
andatatemperatureof30°C.

Table (1) shows the sequence of
standard compounds, the time of their
retention, the peak area and the concen-
tration of the standard solution . The
alkaloids above were measured in the
treatments samples and then the beak
area of the sample was compared with
the known beak area of the standard
compounds. The concentrations of the
required compounds were calculated
according to the following equation.

Sample concentration (mg.ml-')
=Sample peak Area / standard com-
pound peak area xstandard solution
concentration x dilution coefficient.

Table (1) : The sequence of standard compounds of alkaloids, retention time,

the peak area and concentration.

) The standard of Time of reten- Peak area Standard sglutlon
Sequencing . . . concentration(25
compounds tion (minute) | (Microvolt) . |

microgram.ml-')

1 Vindoline 2.780 101791 25

2 Vincristine 3.862 116074 25

3 Catharanathine 4.952 100773 25

4 Vinblastine 6.012 118236 25
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Statistical Analysis

The data experiments included in
the study were analyzed statistically
and conducted to Duncan’s multiple
test for significant at probability level
of 0.05 (7).

Results and Discussion:

The results of table (2) showed the
effect of interaction between plant
growth regulators TDZ and 2,4-D in
the rate of fresh and dry weights of the
callus of C.roseus plant. The highest
rate of fresh weight of the callus was
739.3 mg at the interaction of 1.0 mg.
L-'TDZ + 2.0 mg. L-'. 2,4-D (Table2)
(Fig-1). Whereas the lowest fresh
weight of the callus was 143.4 mg at
4.0 mg.L-' of 2,4-D .white the control
treatment did not respond to form of
callus.

The results also showed that there
were significant differences between
the interaction of TDZ and 2,4-D in
the dry weight rate (mg) of callus.
The highest dry weight rate was 76.2
mg 1.0 mg.L-! TDZ + 2.0 mg.L-' 1s
2,4-D , and the lowest dry weight of
the callus ( 23.0 mg ) at 2.0 mg.L-
1 of 2,4-D. The control treatment, no

weight was given to the callus. This is
consistent with (5 ) where they found
that TDZ increased the dry and soft
weight rate of Stevia plant.



dublyoll deolall - duu Ul duls - dualellg dugy il Olwljall oo
263 J{ 02024 131 - 8Lyl pg Le - Jodl adaodl - gg i ellg LUl el

Table (2): Effect of concentrations of TDZ and 2,4-D and their interaction
in the rates of fresh and dry weight (mg) of callus induced from the leaves
of the C.rouse plant five weeks after culturing on MS medium .

TDZ (mg.L-') 2,4-D (mg.L-") Fresh weight (mg) Dry weight (mg)
0.0 0.0 0.0 h 00 e
0.0 1.0 3222¢ 41.0 bed
0.0 2.0 1593 ¢ 23.0 be
0.0 3.0 206.6 f 32.0 bed
0.0 4.0 1434 ¢ 29.0 bed
0.5 0.0 2732 f 44.0 bed
0.5 1.0 431.2d 51.2 ac
0.5 2.0 3562 ¢ 49.0 bed
0.5 3.0 3345e¢ 35.0 bed
0.5 4.0 643.3 b 66.3 a
1.0 0.0 446.1d 60.2 a
1.0 1.0 5143 ¢ 56.0 ac
1.0 2.0 739.3 a 76.2 a
1.0 3.0 300.5¢ 40.0 bed
1.0 4.0 501.7 ¢ 65.2 a
1.5 0.0 2513 f 54.0 ad
1.5 1.0 388.1e 6l.1a
1.5 2.0 2982 f 46.1 bed
1.5 3.0 277.0 f 36.0 bed
1.5 4.0 6059b 70.3 a
2.0 0.0 561.6 ¢ 68.0 a
2.0 1.0 476.8 d 51.0 ac
2.0 2.0 436.8 d 51.1 ac
2.0 3.0 3385¢ 40.0 bed
2.0 4.0 280.1 f 43.4 bed

*Numbers with similar characters within the same column do not differ significantly
from each other according to the Duncan’s multiple test (p < 0.05).
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Figure (1): Effect of TDZ and D-2,4-D in interaction (1.0 mg.L - ' TDZ+2.0
mg L-' 2,4-D) on callus induction from the leaves of the C.roseus plant A — cul-
tivation of Explant on the MS medium supplied with growth regulators B-callus
induced on optimum interaction TDZ and 2,4-D .

J

The effect of
(Ascophyllum nodosum) as bio elici-

seaweed extract

tor on the growth and multiplication
of the callus of the C.roseus plant.
Results of the effect of different
concentrations of seaweed extract on
the growth and multiplication of callus
indicated that the highest rate of fresh
weight was at 951.3 mg with the con-
centration 1.5 ml. L-'. (Table 3)(Fig-
ure-2 ).Whereas the concentration of
0.5 ml.L-' gave the lowest rate of fesh
weight (871.1 mg) that did not differ
significantly from the control(863.6
mg). . Interesting, results indicated no
significant differences among the dif-

ferent concentrations of seaweed ex-
tract on the relative growth rate of cal-
lus . for example, the concentration
1.5 ml.L-' gave a the highest relative
growth rate(12.6 mg.day-1), which not
differ significantly with control (9.4
mg.day-")(Table 3). Results of the ef-
fect of seaweed extract concentrations
on the antioxidant activity using DPPH
radical revealed that the antioxidant
activity elevated with increased con-
centrations. However, there were not
significant differences across all sea-
weed extract concentrations toward
antioxidant activity (Table 3).
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Table(3) : Effect of different concentrations of seaweed extract (Ascophyllum nodo-
sum) on the growth , multiplication and antioxidant activity of C.roseus callus cultured
on MS medium and supplied with the optimum interaction of growth regulators (1.0
mg.L-' TDZ + 2.0 mg.L-!' 2,4-D) after three weeks of culture

Ascophyllum nodo- ) Relative growth rate | Antioxidant activity
Fresh weight (mg)
sum extract (ml.L-") of callus (mg.day-") (%)
0.0 863.6 ¢ 94 ac 342 a
0.5 871.1 c 5.7 be 364 a
1.0 895.0 c 8.4 ac 36.7 a
1.5 9513 a 12.6 a 369 a
2.0 9126 b 9.8 ac 36.8 a

*Numbers with similar characters within the same column do not differ significantly
from each other according to the Duncan’s multiple test (p < 0.05).
N\

s

Figure (2): The effect of seaweed extract concentration on the growth and multi-
plication of callus of the plant Periwinkle. (a) Control . (B) 0.5 ml.Liter-' . (C) 1.0
ml. Liter-'. (D) 1.5 ml.Liter-' . (E) 2.0 ml. Liter-!
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The effect of seaweed extract on
the callus content of alkaloids :

Table (4) shows the positive effect
of seaweed extract on the callus con-
tent of alkaloids found in the Periwin-
kle plant. Results showed that there
were significant differences in the rate
of alkaloids. Results noted that the
original sample had low amounts of
all the alkaloid compounds Vindoline
(235.35 micrograms. Grams-1 dry
weight), Vincristine ( 204.1 micro-
grams.Grams-1 dry weight), Cathara-
nathine ( 483.04 micrograms.Grams-1
dry weight), Vinblastine ( 114.83 mi-
crogram.Gram-1 dry weight), while
the comparison sample (recoreded an

increase in concentrations of alkaloid
compounds. A possible explanation for
this might be the role of growth regula-
tors in stimulating the synthesis path-
ways of active compounds in medicinal
plants. Another possible explanation
for this is that the addition of seaweed
extract might be led to a significant ac-
cumulation of the alkaloid compounds
with an increase in its concentration in
the callus growth medium to reach the
highest values of all four compounds
at concentrations of 1.5 and 2.0 ml.L-
', the figures show the retention time(
min) and the area under the curve for
all standard vehicles and samples.

Table(4) : Effect of seaweed extract (Ascophyllum nodosum)concentrations
on the callus content of alkaloids.

Vindoline Vincristine Catharanathine Vinblastine
(microgram. | (microgram. . (microgram.
Study samples (microgram.gm-'
gm'- dry gm-! dry dryweight) gm-! dry
weight) weight) ywelg weight)
Parent plant sample | 23535 e 204.1 e 483.04 e 114.83 e
Control sample 1114.06 d 702.27 1396.79 ¢ 757.92
Ai‘;"’;’hﬁlé“zl”f_‘?' 134007 b | 469.95 d | 129711 d | 609.74 d
ASEZZ}’{Z”I’;’I”LO_?"' 129254 ¢ | 70772 ¢ | 145365 ¢ | 81649 b
Afig’ly lé”n”l’I”LO_‘fo' 164275 a | 109370 b | 163957 b | 84734 a
Asszfqhzyg”zl’f_flo' 161636 a | 122641 a | 1760.02 a | 80575 b

* Numbers with similar characters within the same column do not differ significantly
from each other according to the Duncan’s multiple test (p < 0.05).
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Figure (3): Alkaloid curves in the HPLC apparatus for callus growing on seaweed
extract. a- Parent Plant . b- Control sample. c- Seaweed concentration of 0.5 ml.Liter-

.d- Seaweed concentration of 1.0 ml.Liter-'. e - Seaweed concentration of 1.5 ml.L-.
f- Seaweed concentration of 2.0 ml.L-".

J

Several reason could explain the
different response of cells to callus
formation. Firstly, the disparity in the
concentrations of growth regulators
inside the cells. Scondly, the external
addition of growth regulators lead to a
balance between the internal levels of
hormones which lead to induce the di-
vision and callus formation (17). (18)
used Growth Regulators 2,4-D and BA

to produce effective compounds from
the chia plant out of Vivo . Results
noted that the different concentrations
of seaweed extract (Ascophyllum no-
dosum) ,which considered one of the
best media to induce callus growth, led
to increase the effective antioxidant
compounds in callus. Results of this
the current study are consistent with
(12) who tested the medicinal plant
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Withania somnifera in the presence
of different concentrations of seaweed
extract. These results also reflect those
of (10 ) who found that the addition
of nano seaweed extract has helped in
the growth and multiplication of fenu-
greek callus and increased its content
of secondary metabolites.
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