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This study was conducted to investigate the effect of two types of Ricinus communis
plant tissue culture extract on two fungal plant pathogens Phytophthora infestans
and Fusarium solani. The result showed detected several secondary metabolites
component from the plant extracts like Flavonoid, Saponins, Tannins and Glyco-
sides; and the high effect of the alcoholic extract of the plant on the fungi with
91.10% and 89.90% respectively, the percentages of inhibition are significantly in-
creased by increasing the concentration of the extract.
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Introduction

Fungi diseases have important effect on human
life because they cause damage to plants and
their products. The most important diseases are
late plate disease caused by fungi Phytophthora
infestans and soft root disease caused by fungus
Fusarium solani on the crops of cucumber and
tomatoes, especially planted in greenhouses.
Fungi have been detected in every plant species
examined to date [1]. They live on and within
tissue of all plant species and aided in their ini-
tial invasion in terrestrial ecosystem [2]. These
relationships vary between saprophytes, patho-
gens and beneficial mutualism that enhance
ecological fitness of plants in native ecosystem
[3].Chemical pesticides where use to combat
these diseases, which played a key role in re-
ducing infection, but they have the ability to
pollute the ecosystem, resulting in harmful ef-
fects of human and animals, so currently inter-
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ested in the safety of the environment and Bio-
sphere to return to the use of anti-plant origin
Which contain phytotoxins, such as medicinal
and toxic plants. These plants contain second-
ary metabolites such as Alkaloids, Glycosides,
resins, fats, volatile oils and others[4]. Natural
plants are still an essential element and we use
many of them in our daily lives. Ricinus com-
munis [5, 6] belongs to the large Euphorbiaceae
family of dicotyledon, which is one of the im-
portant oily plants [7][8]; the plant produces
unique oil seeds that have multiple industrial
applications and the native habitat of the Trop-
ics regions. It has been spread in many areas;
the future promise is great in the field of bio-
diesel production [9][10].Some techniques,
such as plant tissue culture, have already been
developed, and it is possible to produce plants
with required specifications. This technique
allows for increased biomass or production of
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metabolic compounds using several techniques
in callus or morphogenetic culture [11].

These include Bioreactor, Micropropagation,
and genetic [12]. Plant tissue culture technolo-
gy can produce whole plants economically im-
portant and disease-free without relying on a
given season [13].

For these characteristics and their importance,
the aim of this study is to:

1. Extract the tissue culture of plant using two
types of solvents.

2. Study the biological activity of these extracts
on fungi in the culture medium and identify the

most efficient plant extract.

Materials and methods

Preparation of the culture medium

The preparation of the MS solid media [14] by
dissolving all composition materials in amount
of distilled water with agar 89 / L and sucrose
30g / L, then placed on the hot plate magnetic
stirrer for the purpose of moving media, boiled
a little cold and measured the PH 5.6-5.8. Fill
the recorded medium in vials with dimensions
of 8 * 2.5cm by 10ml / vials and media sterili-
zation with Autoclave at 121C° and 1.04 kg /
cm? for 20 min.

Sterilization of plant parts

Leaves and stems separated from mature Rici-
nus communis washed with tap water for 15
min, submerged with 70% ethanol for 30 sec
and washed with sterilized distilled water sev-
eral times then submerged with sodium hypo-
chlorite solution with 1.5% concentration add-
ed to Twee-20 as a diffuser for 10 min., the
plant parts were washed several times with
sterile distilled water to remove the effect of
the sterile material and cut off the plant parts of
both plants distributed in pre-prepared seed-
ling[15].

Callus development

Leaves and stems separated from the sterile
plants were planted in the prepared solid MS
media, which were supported by plant hor-
mones 2,4.D (0,1, 2,3 mg/ L) and BA (0, 0.5,
1, 1.5mg/ L). 10 replicates of each type where
done; the induced callus were maintained by 3-
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4 weeks. All seedlings were incubated at 25 + 1
° Cin light and dark conditions.

Preparation of plant extracts

Preparation of hot water extract

For the purpose of preparing the hot water ex-
tract of the Ricinus communis plant, the method
[16] was followed with some modification and
as follows: Weight 100 g of tissue in and add
500 ml of boiling distilled water, placed in a
shaking incubator for 30 minutes at a tempera-
ture (30 ° C). After 72 hours, the solution was
filtered using filter paper. Dissolve the filtrate
on the central centrifuge tubes at 3000 cycles /
min for 5 minutes and leave the leak to the ro-
tary evaporator for concentrate the raw extract.

Preparation of Ethanolic extract

The same steps were followed to prepare the
hot water extract to obtain a dry plant extract.
Ethanol was used with 80% concentration in-
stead of distilled water, as mentioned [17].

Materials for preliminary chemical detection
of active compounds in plant extracts
Preliminary and sedimentary reagents are used
to determine the quality of secondary com-
pounds in hot water and alcohol extracts:

Detection of glycosides

The method of [18] was followed by mixing
two parts of the Fehlink Detector and the plant
extract, then left in boiling water bath for 10
minutes and indicated the positive detection
through the appearance of red color.

Test of Tannins

A solution of ferric chloride 1% Prepared by
dissolving 1 g of Fecl2 in 100 ml of distilled
water and indicate the positive detection by
appearance of the bluish green color when
mixed with an equal amount of plant extract
and used to detect tannins and phenols[19].

Test of Saponins

Mercuric chloride reagent: This reagent indi-
cates the presence of Saponinsif 1-2 ml of 1%
mercuric chloride is added in 5 ml of plant ex-
tract and the appearance of a white deposit is
evidence of the presence of Saponins[19].
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Test of Flavonoides

Prepare by adding 4 ml of ethanol 95% to 1 ml
of extract, leave in a water bath for 25-30
minutes at boiling point then add drops of 50%
Potassium hydroxide to 5 ml of the form, the
appearance of yellow color evidence of flavo-
noids [20].

Test of Terpenes and Steroids

1 g of ethanolic extract is diluted in a small
amount of chloroform with a drop of concen-
trated sulfuric acid. The brown color indicates
containing the extract Terpenes, and if after a
period of dark blue color appearance refers that
the extract contains steroids [20].

Isolation of fungi

The fungi were isolated according to the meth-
od of Brown 1999, which is called soil drop-
method, where 1 g of dry soil was taken from
an area infected with late blight diseases and
the soft roots of the plants were added to a
250ml of distilled water and applied to the
electric vibrator for 3 minutes. Water agar,
prepared 3 days ago inoculated with 1 ml of
soil solutionincubated at 25C° for two days,
then took a piece of medium containing the
fungus and planted on the center of PDA incu-
bated for two days then isolated the isolates
through transfer to the center of a new PDA
and diagnosed according to the diagnostic
methods used.

Culture media PDA
The Potato Dextrose Ager was used in all the
experiments and 200 g of potatoes + 20 g of
Ager and 20 g of dextrose in a liter of distilled
water sterilized at autoclave under 121 ° C/ 15
Ib / For 20 minutes.

Effect of plant extracts on fungi

Examination the effect of plant extracts on
plant pathogenic fungi requires the use of
method [21], by measuring colony diameter for
fungi on the culture medium. In order to obtain
concentrations (2.5, 5, 10, 20, and 40) mg / ml,
where the original solution of the plant extracts
was sterilized by passing through the Millipor
filter with a diameter of 0.22 pun.

The sterile dishes were placed 90 mm horizon-
tally on a flat surface, Repairs for single treat-
ment.As for the control dishes, it contained the
culture medium without any addition and was
planted with a fungal inoculums from a 5 mm
tablet from a week-old fungus. The dishes were
then incubated at 25 ° C and the diameter of
the developing colony were measured Daily
according to the rate of inhibition by the fol-
lowing equation [21], Inhibition ratio=

The colony diameter rate in the control dish -
the colony diameter rate in the treatment dish x
100 . The colony diameter rate in the control
dish .

Statistical analysis:

The results were analyzed by using the least
significant difference (L.S.D) at a level of 0.05
to test the significance of the differences be-
tween the coefficients.

Results and Discussion

The cultivation of plant parts leaves and stems
separated from adult plants affected the per-
centage of the development of callus, since the
callus did not inducedat the stems of plant and
all the interference in the light and dark condi-
tions, so it was excluded from the results and
work, but the response of leaves to the devel-
opment of Callus was superior in giving the
highest percentage of induced callus at 1mg /L
2.4 D and 0.5mg /L BA. This synthesis was
adopted in the calcification of the callus in-
duced to the leaves of the Ricinus communis
plant and was maintained every 3 weeks with
10 replicates Table 1.

The quality of the callus required continuous
maintenance at close intervals. The callus was
a brown color due to the secretion of the phe-
nolic material. Therefore, it was not indicated
in the tables due to lack of good results for the
development of callus and excluded from sub-
sequent experiments.
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Table 1: Development of Callus of leaves for Ricinus
communis plant.

Treat Concen- Callus dry weight
ment tration of mg
no. 2,4-D :

Concentration Of BAmg/l | L.S.

mg/l D

0 0.5 1 15
1 0 0 1 21 26 1.25
2 1 9 36 62* 82** | 26.76
3 2 11 | 22 53 55* 135
4 3 7 19 24 40 11.50
L.S.D 32 |7 137 | 247

5 5 5

Chemical detection of active compounds

The results of chemical detection of plant ex-
tracts using reagents and solutions mentioned
above showed the presence of the compounds
listed in Table 2 as follows:

Table 2: Chemical compounds test in plant extract.

No. Chemical com. Hot water Ethanolic ex-

extract tract
1 Tannins + +
2 Saponins + +
3 Glycosides + +
4 Flavonoid + +
5 Terpenes - +
6 Steroids

Effect of plant culture extracts of Ricinus
communis plant on pathogenic fungi:

The results showed in Table 3 the high effect
of the alcoholic and water extracts of the plant
on the fungi Phytophthora infestans, which
causes late blight and Fusarium solani, which
causes soft root disease of plants. Figure 1, the
percentages of inhibition is significantly in-
creased by increasing the concentration of the
extract as follows:

Ricinus communis L. was chosen because it is
one of the important medicinal plants available
and has different therapeutic properties. Two
types of solvents have been taken for extraction
(water and ethanol) to show the difference in

their effect since the effectiveness of the plant
extracts varies according to the solvent.

Table 3: Effect of plant extract (hot water, ethanolic) on
fungi growth.

extract Percentage of inhibition mm
Concentra- Phytophthora Fusarium solani LSD
tion infestans P>0.0
5
Mg/ml Hot Ethanol- Hot Ethanol-
water. ic ex- wat. ic ex-
ex- tract ex- tract
tract tract
25 27.00 63.37 33.10 70.10 9.15
5 29.00 75.11 40.22 74.14 11.50
10 42.91 76.77 46.12 80.44 13.74
* * %
20 51.66 | 84.30** 56.54 | 87.32** 9.52
40 60.30 89.90 70.10 | 91.10*** | 10.11
Control 0.00 0.00 0.00 0.00 0.00
LSD P>0.05 5.44 8.98 10.83 14.19

41

Figure 1: effect of plant extracts on fungi:a) Fusarium
solani control ,b) Phytophthora infestans control)
Fusarium solani treated with ethanolic plant extract d)
Phytophthora infestans treated with ethanolic plant ex-
tract.

By extracting the plant using water and ethyl
alcohol, all extracts of the plant's fabric were
extracted in the form of crystals, which resulted
in the absence of gels, dyes and waxes [23]. In
this study, it was revealed that extracts of the
raw plant cultivars contain many active com-
pounds such as Flavonoid, Terpenes, Saponins,
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Glycosides and Tannins. Chemical reagents
used to investigate compounds and their pro-
portion necessary to study the plant before
evaluating its therapeutic efficacy. The results
were identical with [24] which found that cas-
tor plant contains several active compounds,
with inhibitory effect of microscopic microor-
ganisms, especially fungus, that affect oxida-
tive phosphorylation and reduce energy pro-
duction. Depending on the percentages of inhi-
bition, the highest sensitivity of the fungi was
for the alcohol extract where 91.10 and 89.90
were for Fusarium solani, Phytophthora in-
festans respectively, and hot water extract
(70.10, 60.30) for both fungi and respectively,
with concentration of 40 mg / ml. This is due to
the components of fungal cell walls and their
relationship to the mechanism action of active
compounds in plant extracts because the effect
of these extracts by damage the cell mem-
branes and their internal structure, which im-
pedes the transfer of the basic materials into the
fungus cell [25].

Conclusions

According to the results of this study, we can
conclude the following: the response of leaves
to the development of Callus was superior in
giving the highest percentage of induced callus
at Img /1 2.4 d and 0.5mg / | BA. extracts of
the plant cultivars contain many active com-
pounds such as Flavonoid, Terpenes, Saponins,
Glycosides, Tannins and Steroids, which have
inhibitory effect of microscopic microorgan-
isms, especially fungus. The highest sensitivity
of the fungi (Fusarium solani, Phytophthora
infestans) was for the alcohol extract then hot
water extract for both fungi with concentration
of 40 mg / ml. These extracts are caused dam-
age to the cell membranes and their internal
structure.
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