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Abstract

Tissue culture technique was used to produce callus from the wild economic plant (Zygophyllum coccineum L.).
MS medium supplemented with 2 mg/l 2, 4-D was the most suitable medium for callus induction using stem
segments explants after 4 weeks. MS medium supplemented with 3 mg/l 2, 4-D was the most suitable medium for

growth of this callus after 4 weeks.
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1. Introduction

Genus Zygophyllum (Zygophyllaceae) includes
many medicinal and economic plants which have
diuretic, anthelimintic, antidiabetic, antibacterial and
insecticidal effects (Elgamal et al., 1995; El-Hefnawi,
1999; Nawairy et al., 2002 and Assar and El-Sopky;
2003). Tissue culture technique was used to cultivate
different genera of Zygophyllaceae for regeneration
purposes such as Zygophyllum xanthoxylon (Bunge)
(Sun., 2008) to produce more biologically active
compounds such as ascorbic acid from callus of
Fagonia cretica (Kapoor, 2002), alkaloids, saponins,
flavonoids and phenolic compounds of antibacterial
activity more than the intact plant ( Eman, 2010)
diosgenin from callus of Balanites aegyptiaca (Gour
and Kant, 2006) and beta -carboline and serotonin
alkaloids and fatty acids from callus of Peganum
harmala (Piacetini et al., 2004).

Our work aims to produce callus from
Zygophyllum coccineum using tissue culture technique
because it is difficult to produce callus from it because it
is succulent plant however the medicinal and economic
importances of it.

Materials and Methods
Plant materials:

Samples of Zygophyllum coccineum L. were
collected from Quatamia - Suez desert road (150 Km
away from Suez City). Samples were authenticated by
comparison with voucher specimens in the herbarium of
Botany Department, Faculty of Science, Ain Shams
University, Cairo, Egypt, where voucher specimens
were deposited.

Methods:

1- Callus induction:

This experiment was carried out to study the
effect of different concentrations of 2, 4-D on callus
induction of Zygophyllum coccineum L. stem segments
explants. Explants were surface sterilized by immersion

http://www.sciencepub.net/academia

in 70 % ethanol for 30-60 seconds, then soaked in 50%
of sodium hypochlorite (commercial Clorox) for 15-20
minutes, then washed with sterile distilled water "3
times" (Hoda, 1994). Sterilized explants were
aseptically transferred to sterilized MS medium
(Murashige and Skoog, 1962); supplemented with 3%
sucrose (Khafagi, 2000), 1% agar (Torres, 1989) and
different concentrations of 2,4-D as follows.

Media Hormones
1 1 mg/l 2,4-D
2 2 mg/l 2,4-D
3 3 mg/1 2,4-D

The callus cultures were incubated at 25+ 2°C
for four weeks. The percentage of calli induction was
calculated every week during the incubation period.
2-Callus growth:

Callus of Zygophyllum coccineum L. stem
segments explants can be maintained by subculturing on
MS medium supplemented with different concentrations
of 2, 4-D as previously mentioned in callus induction.

The callus cultures were incubated at 25+ 2°C
for four weeks. Weight of callus of hypocotyle explants
was taken as an indicator of callus growth on each
medium as follows:

+ <lg
++ <2g
++ | <5¢g

3- Statistical analysis:
Statistical analysis of all results was done using
Fisher analysis of variance methodology. A least
significant difference test was applied at 5% and 1%
probability level to determine differences among
treatment means (Steel and Torrie, 1984). The
MSTAT computerized package program was
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subjected to the regular statistical analysis of variance replicates + SD.
(Nissen et al., 1985). Each reading = mean of three
Results and Discussion

1- Callus _induction:

Data in Table (1) revealed that, using stem segments explants of Zygophyllum coccineum L. to induce calli
through the incubation period (four weeks) on the three used media, it was found that, there is a highly significant
variation between the three used media for calli induction from stem segments explants. The three types of media
can induce calli from the explants with special reference to medium number (2).

Table (1): Responses of hypocotyle explants of Zygophyllum coccineum L. to calli induction on three
different media during four weeks.

Media 1%t week 2" week 3% week | 4™ week

1 0.22+0.10 0.44+0.09 0.55+0.10" 0.55+0.10"
2 0.22+0.10 0.50+0.00 0.67+0.10" 0.72+0.04"
3 0.14+0.10 0.28+0.25 0.28+0.25 0.28+0.25

L.S.D. (0.05) 0.39

L.S.D. (0.01) 0.40

2- Callus _growth:

Data in Table (2) and Photos (1-2) revealed that, callus of Zygophyllum coccineum L. stem segments explants
grew on media number 1,2 and 3, with special reference to that on medium number 3. These results agreed with
Zhang and Kang, 2004; Khafagi et al., 2004; Ibrahim and Khafagi, 2004; Mohan et al., 2004 and Gour and Kant,
2006 since they found that, Nitraria tangutorum, Peganum harmala, Tribulus terrestris and Balanites aegyptiaca
respectively can induce calli using MS medium supplemented with 2,4-D.

Table (2): Qualitative estimation of callus growth of Zygophyllum coccineum L. hypocotyle explants after four weeks.

Media Weight of callus (g)
1 +
2 ++
3 +++

Photos (1-2

Photos (1-2): Callus growth of stem segments explants of Zygophyllum coccineum L. on medium number (3) after four weeks.
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Obtained in the Kinematic Concept of the Relationship Between Time
and Space

Yang Fa-cheng
Company of Ruida Centre in Xinjiang
15 Hongxing Street, Kalamayi, Xingjiang 834000, CHINA
e-mail: yangfacheng2006@163.com , yangfacheng6467@sohu.com

Abstract: In this paper, according to the principle of the kinematics, and to make full use of point light source to
form a spherical envelope point of view, combined with the Pythagorean theorem proposed a mathematical model,
this model can give a clear relationship between time and space. On this basis, from objective reality, relatively light,
the analysis of reference frame in different directions, and the deduction of a series of mathematical expressions,
which really reflects the movement of the objective reality. In special relativity theory involves “the clock
expansion” problem, it means, at the same location in two separate incidents at different time events, in different
reference frame, arrive at different time intervals. Movement relative to the incident location of reference frame, two
signals received at time intervals larger than the source of reference frame, often referred to as the clock expansion.
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The author, after serious thought and deduction available, the time interval is only expanding, it still exist
contraction.

Key words: Pulse; spherical envelope; instantaneous time and space; diffusion time; time interval; interval
expansion; interval contraction
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Morphological, phytochemical and biological screening on three Egyptian species of Fagonia
Eman, A. Alam

Botany Department, National Research Centre, Dokki, Giza, Egypt
Eman2000980@hotmail.com

Abstract: Selection of the genus Fagonia (zygophyllaceae) attracted the attention of many scientists due to the
presence of many active constituents of pharmaceutical importance. Vegetative and reproductive organs of three
species of Fagonia growing wild in Egypt (Fagonia arabica L. var. viscidissima Maire, Fagonia bruguieri Dc. and
Fagonia indica Burm f var. indica) were described in this study. There were many morphological differences in
vegetative organs of the three species; such as length, surface and color of the plant, stem (length of internodes) and
leaves (length of petioles, length of stipules, leaf lamina, shape of leaflets lamina, leaflets size, leaflets apex). There
were also many morphological differences in reproductive organs of these species; such as flowers (size, length of
pedicel), sepals (shape, size, duration, aestivation, surface), petals (shape, size, duration, color, aestivation),
gynaecium (length of styles), fruits (color, size, persistence of calyx on the fruit) and seeds (shape). Preliminary
phytochemical screening on shoot systems of Fagonia arabica L. var. viscidissima Maire., Fagonia bruguieri Dc.
and Fagonia indica Burm f var. indica revealed the presence of many differences in the presence / absence
character and amounts of carbohydrates and/or glycosides, saponins, tannins, sterols and/or triterpenoids, alkaloids,
cardiac glycosides, flavonoids, chlorides, sulphates, irodoids, cyanogenic glycosides and coumarins in different
parts of shoot systems of plants under investigation. Powdered samples of shoot systems of the studied species of
Fagonia were investigated for their antioxidant activity. Antioxidant activity exerted by F. bruguieri (double
integration area = 1.419 e + 06" = 14.19 e + 05") superior that of the other two species” F. arabica and F. indica"
(double integration area = 9.691 e + 05 and 9.013 e + 05 respectively).

[Eman, A. Alam. Morphological, phytochemical and biological screening on three Egyptian species of
Fagonia. Academia Arena 2011;3(1):18-27]. (ISSN 1553-992X). http://www.sciencepub.net.

Key words: Fagonia, morphology, phytochemical screening, antioxidant activity, ESR instrument.

Introduction Our work aims to spot on morphological,
Genus Fagonia is represented in Egypt by 18 chemical, antioxidant activity differences between

species (Tackholm, 1974), but it was represented by three species of Fagonia (F. bruguieri, F. arabica

15 species in Boulos, 2000. Fagonia L. occurs in and F.indica).

warm and arid regions of all continents except

Australia (El-Hadidi, 1966). Species of Fagonia were Materials and Methods

taxonomically and ecologically studied in different Plant materials:

studies (Basto, 2002; Sharma and Gehlot, 2003; Samples of Fagonia bruguieri Dc, Fagonia

Mohamed et al., 2004; Sher et al., 2004; Carlquist, arabica L. var. viscidissima Maire. and Fagonia

2005 and Navaroo et al., 2006). Fagonia species indica Burm f var. indica were collected from

were extensively studied by many workers regarding Quatamia- Suez desert road (150 Km away from

their medicinal uses, since these plants were Suez City). All the samples were authenticated by

antitumor,  antioxidant, analgesic, astringent, comparison with voucher specimens in the herbarium

febrifuge and prophylactic against small-pox agents, of Botany Department, Faculty of Science, Ain

species of Fagonia were also used for the treatment Shams University, Cairo, Egypt, where voucher

of cancer in the indigenous system, fever, asthma, specimens were deposited.

urinary discharges, toothache, stomach troubles and

kidney diseases (Ahsan et al., 2007 and Satpute et al., Methods:

2009). Species of Fagonia have been found to Morphological description of samples:

contain saponins (Abdel- Khalik et al., 2001), Samples of F. arabica L. var. viscidissima

alkaloids (Sharawy and Alshammari, 2009), Maire. F. bruguieri Dc. and F. indica Burm f var.

terpenoids (Perrone et al., 2007), sterols (Shoeb et indica (F. parviflora Boiss.) were described

al., 1994), flavonoids (Ibrahim etal., 2008), proteins according to keys of morphological description of

and amino acids (Sharma et al., 2010), coumarins Hutchinson, 1973 and Vasishta, 1986.

Zhan et al., 2008), trace elements (Fatima et al.,

1999).
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Preliminary phytochemical screening on shoot different obtained calli of Fagonia arabica L. var.
systems of F. arabica L.var. viscidissima Maire., F. viscidissima Marie, Fagonia indica and Fagonia
bruguieri Dc. and F.indica Burm f var. indica (F. bruguieri Dc., to select the promised one regarding
parviflora Boiss.): its chemical composition.

Flavonodis (Mabry et al., 1970); Anthraquinones
(Farnsworth et al., 1969); Tannins (Trease and Antioxidant activity of shoot systems of Fagonia
Evans, 1978); Alkaloids (Shellard, 1957); Saponins arabica L. var. viscidissima Maire., Fagonia
(Hungund and Pathak, 1971); Carbohydrates and / or bruguieri Dc. and Fagonia indica Burm f var.
Glycosides (Stank et al., 1963); Irodoids (Weiffering, indica (F. parviflora Boiss.):
1966); Coumarins (Feigl, 1960); Chlorides and Antioxidant activity of powdered samples of
Sulphates (Islam et al., 1993); Sterols and / or shoot systems of F. bruguieri, F. arabica and F.
Triterpenes (Claus, 1967 and Schmidt, 1964); indica indicated by free radicals was estimated in the
Cardiac glycosides (Balbaa et al., 1981) and Central Lab Unit, National Research Centre, using
sublimable substances (Afifi, 1972). The previously ESR instrument (Electron Spin Resonance) under
mentioned substances were investigated for their conditions described in Table (1).

presence / amount within different plant parts and

Table(1): Conditions of determination of antioxidant activity of shoot systems of F. bruguieri, F. arabica and
F. indica indicated by free radicals using ESR instrument (Electron Spin Resonance).

Microwave frequency (HZ) 9.802 e +09
Microwave power (W) 0.00202637
Receiver gain 60

Results and Discussion
A- Morphological description of Fagonia arabica L. var. viscidissima Maire., Fagonia bruguieri Dc. and
Fagonia indica Burm f var. indica:

Morphological studies of Fagonia arabica L. var. viscidissima Maire. , Fagonia bruguieri Dc. and Fagonia
indica Burm f var. indica ( Table:2 and Photos:1-3) showed that, F. indica is the tallest one of the three plants; F.
indica is glabrous plant, while the two other species are glandular plants; F. arabica is dark green, while the two
other species are pale green; stem erect in the case of F. arabica, procumbent in F. bruguieri, prostrate in F. indica ;
F. arabica has long internodes ( 1.6 - 3 cm),while the length of internodes in F. bruguieri and F. indica are 0.5-2 cm
and 0.9-2 cm respectively; length of F. arabica petioles reached to 0.6 cm for 3- foliolate ; all the leaves are 1-
foliolate in case of F. indica, while F. arabica and F. bruguieri have 1 and 3 foliolate leaves; F. indica has the
broadest leaflets, while F. bruguieri has the longest leaflets; leaf apex is mucronulate in the case of F. indica only;
F. indica carries the largest flowers; calyx is ovate in case of F. bruguieri; F. arabica carries the longest sepals,
while F. indica carries the broadest ones; sepals are caduceus in case of F. arabica, while persistent in F. bruguieri
and F. indica (on young fruits only); aestivation of sepals is imbricate in case of F. bruguieri ; F. arabica has the
longest persistent petals; aestivation of petals is quncuncial in F. bruguieri only, imbricate in case of the two other
species ; fruits have erect beaks in case of F. indica, while fruits are pendulous in case of the two other plants ; F.
arabica has the largest fruits, followed by F. indica and F.bruguieri; calyx is caducous in F. arabica, while
persistent in F. bruguieri and F. indica (on young fruits only). These results were agreed with observations of other
workers such as Tackholm, 1974 and Bolous, 2000.
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Table (2): Morphological description of Fagonia arabica L. var. viscidissima Maire. , Fagonia bruguieri Dc.
and Fagonia indica Burm f var. indica.

Morphological

Fagonia arabica L. var.

Fagonia bruguieri Dc.

Fagonia indica Burm f var.

characters viscidissima Maire. indica (Fagonia parviflora
Boiss.)
Whole plant
1-Habit Growing wild Growing wild Growing wild
2-Habitat Perennial with woody base Perennial with woody base Perennial with woody base
3-Length of the 20-55cm 25-40cm 45 -55¢cm
plant
4-Surface Glandular, pubescent, often Glandular Glabrous (only the juvenile
with adhering sand grains parts hairy)
5- Color Dark green Pale green Pale green
A-Vegetative
organs Tap root Tap root Tap root
*Roots
**Stems Erect, branched, woody, solid, | Procumbent, many branched, brittle, | Prostrate or Ascending,
terete, glandular, striate; nodes | terete, glandular, striate; nodes swollen, | highly branched, woody, solid,
swollen, whitish green; | whitish green; internodes short (0.5 - 2 | nearly terete in cross — section,
internodes long (1.6 - 3 cm) cm) glandular,  striate;  nodes
swollen, whitish green;
internodes long (0.9- 2 cm)
***]_eaves
1-Mode of Cauline Cauline Cauline
insertion
2-Presence or Petiolate (0.2 cm for 1- | Petiolate (0.1 cm) Petiolate (short petioles 0.1
absence of foliolate, 0.6 cm for 3- cm™, with a distinct joint
petioles foliolate) between petiole and plade).
3-Presence or Stipular spines, longer than Stipular spines (0.5 - 2 cm), | Stipular spines, longer than
absence of leaves (1-2 cm) spreading or slightly recurved leaves, of unequal length
stipules range between 0.9 -2.1cm’,
selender, acicular
4-Phyllotaxy Opposite (superposed) Opposite (superposed ) Opposite (superposed )

5- Leaf lamina

Compound, palmate, lower
leaves 3-foliolate, the upper
1- foliolate or 3- foliolate

Compound, palmate, lower leaves 3-
foliolate, the upper 1-foliolate

Compound, palmate, leaves
all 1-foliolate

6-Leaflets

6-a-Shape of
leaflets lamina

Narrowly elliptic - oblong to
linear

Oblong to lanceolate,

Narrowly elliptic to
lanceolate

6-b- Leaflets size

T dimensions of 1-foliolate
leaflets arare 0.2 zx long,
0.6 cm broad, while di
dimensions of 3-foliolate
lealeaflets are 0.0.3x0.9 cm

Leaflets 0.6 - 0.9 cm long, 0.5- 2 cm
broad

Leaflets 0.6 - 1x0.1- 0.3 cm

6-c- Leaflets Entire Entire Entire
margin

6-d- Leaflets apex | Mucronate Mucronate Mucronulate
6-e- Leaflets base | Acute Acute Acute

6-f- Texture of
lamina

Succulent (thick )

Succulent (thick )

Succulent (thick)

6-g- Leaflets Glandular Glandular Glandular
surface

6-h- Leaflets Reticulate Reticulate Reticulate
venation

6-i- Duration of Persistent Persistent Persistent

leaflets

B-Reproductive organs

*Inflorescences

Axillary, solitary

‘ Axillary, solitary

Axillary, solitary
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**Elowers

1.3- 1.5 cm diam. at anthesis,

ebracteate, pedicellate (0.5-
0.6 cm long), complete,
regular, perfect,
actinomorphic, bisexual,

hypogenous, pentamerous

0.8 - 1 cm diam. at anthesis, ebracteate,
pedicellate  (0.2-0.5cm), complete,
regular, perfect, actinomorphic,
bisexual, hypogenous, pentamerous

1-1.2 cm diam. at
anthesis,ebracteate, pedicellate
(0.4 - 0.6 cm), complete,
regular, perfect,
actinomorphic, bisexual,
hypogenous, pentamerous

1-Calyx (Sepals )

a- Number 5, free (Chorisepalous) 5, free (Chorisepalous) 5, free (Chorisepalous)
b- Shape Broadly lanceolate to ovate Ovate Lanceolate
c- Size 3-4x10-12 mm 2x4 mm 0.3 cmlong and 15 mm,
d-Texture Succulent ( thick) Succulent ( thick) wide
e- Duration Caducous Persistent Succulent (thick )
f-Color yellowish green yellowish green Persistent on young fruit
g-Aestivation Quncuncial Imbricate (ascending) only
h-Surface Glandular Hairy yellowish green
Quncuncial
Hairy

2-Corolla (Petals)

a- Number
b- Shape

c- Size
d-Texture

e- Duration
f-Color
g-Aestivation
h-Surface

5, free, clawed (Choripetalous)
Broadly lanceolate to ovate
8-9mm

Herbaceous

Persistent

Mauve to violet

Imbricate (ascending)
Glabrous

5, free, clawed (Choripetalous)
Ovate

5-6 mm

Herbaceous

Caducous

Pink

Quncuncial

Glabrous

5, free, clawed (Choripetalous)
Lanceolate Twice as long as
sepals

(0.6 cm)

Herbaceous

Caducous

Mauve

Imbricate (descending)
Glabrous

3-Androecium

(Stamens)

a-Number 10, free, distinct in two 10, free, distinct in two whorls, 10, free, distinct in two

b-Shape of whorls, inserted on a disc inserted on a disc whorls, inserted on a disc

filaments Filaments filiform, without Filaments filiform, without appendages | Filaments filiform, without

c-Fixation of appendages Fixation of anthers to the appendages

anthers to the Fixation of anthers to the filaments is of versatile type Fixation of anthers to the

filament filaments is of versatile type filaments is of versatile type

4-Gynaecium Ovary sessile, 5-celled, | Ovary sessile, 5-celled, | Ovary sessile, 5-celled,

(Carpels) pentacarpellary, syncarpous, | pentacarpellary, syncarpous, ovules 2 | pentacarpellary  syncarpous,
ovules 2 at the base of each | at the base of each cell (axile | ovules 2 at the base of each
cell (axile placentation), style | placentation), style persistent (2 mm | cell (axile placentation), style
persistent (1.5-2 mm long), | long), united into a column, 5 angled, | persistent (2 mm long), united
united into a column, 5 angled, | stigma simple, caducous into a column, 5 angled,
stigma simple, caducous stigma simple, caducous

*** Fruits

a-Color Green Pale green Pale green

b- Shape Septicidal capsule, | Septicidal  capsule,  pentagonous, | Septicidal capsule,
pentagonous, deeply 5- lobed, | deeply 5- lobed, splitting along the axis | pentagonous, deeply 5- lobed,
splitting along the axis into 5 | into 5 carpels, pendulus splitting along the axis into 5

c- Size carpels, pendulus 3x3- 4 mm carpels, erect

d- Texture 5x6-7 mm minutely pubscent 4x4 mm

e- persistence of minutely pubscent Persistent minutely pubscent

calyx on the fruit | Caducous Persistent on young fruit

only

****Seeds

Ovate, compressed flat, with
mucilaginous coat

Ovate, tuberculate, compressed flat,
with mucilaginous coat

Ovate or ovate-oblong,
compressed flat, with
mucilaginous coat
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Photo (3): F. indica (Surface view).

Photo (1): F. arabica beside the wall surrounded by
Pharagmites australis and Bassia muricata (surface view)

B-Preliminary phytochemical screening on shoot systems of Fagonia arabica L. var. viscidissima Maire. ,
Fagonia bruguieri Dc. and Fagonia indica Burm f var. indica (F. parviflora Boiss.):

Preliminary phytochemical screening on shoot systems of Fagonia arabica L. var. viscidissima Maire. ,
Fagonia bruguieri Dc. and Fagonia indica Burm f var. indica (F. parviflora Boiss.) (Tables: 3-5) revealed that, F.
arabica leaves, stems and fruits have high amounts of saponins, while cardiac glycosides are present in high
amounts in leaves and stems; fruits and flowers are devoid of tannins, while sulphates are not found in fruits, both
stems and flowers are devoid of irodoids; the remaining constituents are found in the remaining parts of the four
parts of shoot systems of the plant in week to moderate amounts, tannins are present in high amounts in flowers, all
parts of shoot systems of F. bruguieri are devoid of anthraquinones; leaves, flowers and fruits are devoid of
saponins; stems are devoid of chlorides and sulphates; fruits and stems are devoid of irodoids; the remaining
constituents are found in the remaining parts of the four parts of shoot systems of the plant in week to moderate
amounts. F. indica stems and fruits have high amounts of saponins; leaves and flowers have high amounts of
tannins; leaves, flowers and fruits have high amounts of cardiac glycosides; stems are devoid of irodoids; the
remaining constituents are found in the remaining parts of the four parts of shoot systems of the plant in week to
moderate amounts. Regarding complete shoot systems of Fagonia arabica and Fagonia indica they contain high
amounts of saponins and cardiac glycosides so the similarity between them is not only in morphological characters
but also in phytochemical screening . While F. bruguieri shoot system contains high amount of tannins, Fagonia
indica  shoot system contains high amount of tannins also, so the similarity between them is not only in
morphological characters but also in phytochemical screening.
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These results agreed with others who found that species of Fagonia contain saponins (Abdel-Khalik et al.,
2001), alkaloids (Sharawy and Alshammari, 2009), terpenoids (Perrone et al., 2007), sterols (Shoeb et al., 1994),
flavonoids (Ibrahim et al., 2008), proteins and amino acids (Sharma et al., 2010), coumarins (Zhan et al., 2008),

trace elements (Fatima et al., 1999).

Table (3): Preliminary phytochemical screening on shoot systems of F. arabica (Stems/ Leaves / Flowers/

Fruits).
Experiment Stems Leaves Flowers Fruits Shoot
system
1- Carbohydrates and / or Glycosides + + + + +
2- Saponins ++ +++ + ++++ ++++
3- Tannins + ++ - - +
4- Sterols and / or Triterpenoids + + + + +
5- Alkaloids + + + + +
6- Cardiac glycosides ++ +++ + + +++
7- Flavonoids + + + + +
8- a- Chlorides + + + + +
8-b- Sulphates + + + - +
9- Anthraquinones + + + + +
10- Irodoids - + - + +
11- Cyanogenic glycosides + + + + +
12- Coumarins + + + + +

Table (4): Preliminary phytochemical screening on shoot systems of F. bruguieri (Stems/ Leaves / Flowers/

Fruits).
Experiment Stems Leaves Flowers Fruits Shoot
system
1- Carbohydrates and / or Glycosides + + + + +
2- Saponins + - - - +
3- Tannins + - ++ + ++
4- Sterols and / or Triterpenoids + + + + +
5- Alkaloids + + + + +
6- Cardiac glycosides + + + + +
7- Flavonoids + + + + +
8- a- Chlorides - + + + +
8- b- Sulphates - + + + +
9- Anthraquinones - - - - -
10- Irodoids - + + - +
11- Cyanogenic glycosides + + + + +
12- Coumarins - + + + +
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Table (5): Preliminary phytochemical screening on shoot systems of F. indica (Stems/ Leaves / Flowers/

Fruits).
Experiment Stems Leaves Flowers Fruits Shoot
system
1- Carbohydrates and / or Glycosides + + + + +
2- Saponins +++ ++ + ++++ ++++
3- Tannins ++ ++++ +++ + ++++
4- Sterols and / or Triterpenoids + + + + +
5- Alkaloids + + + + +
6- Cardiac glycosides + +++ ++ ++ +++
7- Flavonoids + + + + +
8- a- Chlorides + + + + +
8- b- Sulphates + + + + +
9- Anthraquinones + + + + +
10- Irodoids - + + + +
11- Cyanogenic glycosides + + + + +
12- Coumarins + + + + +

- = The active principle under investigation was not found.
+ = Weak to moderate amounts of the active principle under investigation was found.
++, +++ and ++++ = high amounts of active principle under investigation were found.

C-Antioxidant activity of Fagonia arabica L. var. viscidissima Maire., Fagonia bruguieri Dc. and Fagonia

indica Burm f var. indica (F. parviflora Boiss.):

Data in Table (6) and Figures (1-3) revealed that, F. bruguieri was the most antioxidant agent, followed by
F. arabica, while F. indica was the least antioxidant agent. Results of F. indica and F. arabica shoot systems
regarding antioxidant activity revealed that, they are nearly similar this may be due to their similarities regarding
morphological and phytochemical characters. These results agreed with Rawal et al., 2004 who found that Fagonia
cretica has antioxidant contents that makes it a potential choice as therapeutic neuroprotective agents. So our
previous and following studies has/will directed to using tissue culture technique for producing (in vitro) active

constituents that made these plants highly antioxidant agents.

Table (6): Antioxidant activity of shoot systems of Fagonia arabica L. var. viscidissima Maire. , Fagonia

bruguieri Dc. and Fagonia indica Burm f var. indica (F. parviflora Boiss.).

Species Double integration area

F. bruguieri 1.419e+06(=14.19e+05)
F. arabica 9.691e+05

F. indica 9.013e + 05
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Antimycotic effects of aqueous and ethanol plant extracts on yam rot pathogens in Ado-EKkiti, Nigeria.
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E-mail: jamesyeni@yahoo.com; GSM: 08067335124

Abstract: The metabolism of secondary plants compounds proves to be important to the plant that synthesizes them.
One of the functions is to provide protection against the pathogenic attack. This work aims at studying the effect of
different plant extracts on the post harvest phytopathogenic fungi. Aspergillus niger, Fusarium oxysporum,
Fusarium solani, Rhizopus stolonifer, Botryodiplodia theobromae and Aspergillus flavus that causes deterioration
of tubers of yam in Ado-EKkiti, Nigeria. One gram of ethanol and water extract of different plants. Allium sativum,
Zingiber officinale, Ocimum gratissimum and Nicotiana tobacum of 5 milliliters of each of 25 and 15% ethanol as
well as 85 and 65% aqueous extract. After adding the extract, the PDA (Potato dextrose agar) was flowed in Petri
dishes. After that, disc of 3mm diameter of each of the isolate was placed in the centre of the same one. The radial
growth of the fungi was evaluated after 72 hrs. Each treatment had four replications. The highest inhibitions of 64.31
and 52.22% were recorded with Allium sativum against the isolates using 85 and 65% aqueous extract respectively
and as well as in 25% ethanol extract of 50.93% inhibition. Allium sativum was the best in its fungitoxic effect
against the isolates. Though all the extracts; aqueous and ethanol had inhibitory effect on the rot causing organisms
of yam tubers. The possibilities that these plants can serve as sources of alternatives to chemical control of yam rot
is quite obvious.

[ljato James Yeni. Antimycotic effects of aqueous and ethanol plant extracts on yam rot pathogens in Ado-
EKkiti, Nigeria. Academia Arena, 2011;3(1):115-119] (ISSN 1553-992X). http://www.sciencepub.net.

Key words — Plant extracts, yam rot, stored yam, rot pathogens.

Introduction Yam tubers are susceptible to many fungal
diseases. Many genera of fungi have been reported in

Yams (Dioscorea spp.) are significant staple food  association with storage decay in yam tubers (Okigbo

in the sub-region of West Africa and Nigeria produces and lkediugwu, 2006). The major microbes causing
21,814 million tons of yam tubers per year thereby  diseases in yams are: Aspergillus flavus Lark ex Fr,
placing Nigeria as the World’s highest producer of yam Aspergillus niger Van Tiegh, Botryodiplodia
(FAO, 1998). Yams are closely integrated into social, theobromae Pat, Fusarium oxysporum Schlecht ex Fr.,
economic, religious and cultural aspects of life. Fusarium solani (Mart) Sacc., Penicillum chrysogenum
] ] o Thom, Rhizoctonia spp., Penicillum oxalicum Curie

The ritual festival and superstition usually  ang Thom, Trichoderma viride Pers. Ex S.F. Gray and
encompass yam and consumption in West Africa is an Rhizopus nodosus N. Amyslowski (Adeniyi,1970;

indispensable indication of the antiquity of the Okigbo and Ikediugwu, 2000;0kigbo, 2004).
importance of yam.

. ) Chemicals have proved helpful in the control of

(Normal et al.1995). Of the ten cultivated species, yam diseases but one of the key problems is that

the most important six species of yam cultivated in  frequent use of chemicals predisposes target organisms
Nigeria are Dioscorea rotundata Poir (white yam), {5 resistance also chemical control leaves behind
Dioscorea cayenensis Lam (yellow yam), Dioscorea residual effect which are not eco-friendly. Erute and
aIata_L (water yam)_, Dioscorea dumentorum_ (clusters Oyibo (2008) used Ocimum gratissimum to control
as bitter yam), Dioscorea esculenta (Loir), Bark  nost harvest pathogen of Persea americana (avocado).
(Chinese yam) and Dioscorea bulbifera L (aerial yam). Okigbo and Nmeka (2005) control yam rot with leaf of
(Adeniji, 1970, Okigbo, 2004). Zingiber officinale. Taiga et al (2008) inhibited the
growth of Fusarium oxysporum mycelium with cold
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extract of Nicotiana tabacum and Udo et al (2001)
reduced the growth and sporulation of fungal
pathogens on sweet potato and yam with garlic (Allium
sativum). Therefore, there is need for alternative
approach using plant extracts in controlling phyto
pathogens.

Materials and Methods

Two sets of experiments that included the isolation
and identification of the rot pathogens as well as their
inoculations on healthy yam tubers followed by the
application of plant extracts of aqueous and ethanol
were carried out at the Department of Plant Science
Laboratory, University of Ado-Ekiti, Nigeria.

Collection of infected and healthy yam isolates.

Infected yam tubers with symptoms of softness
were randomly procured locally from Oja-Oba market
in Ado-Ekiti. Five samples were collected from each
selling point, these were taken and placed in sterile
polyethylene bags and conveyed to the laboratory for
isolation and subsequent identification. The identified
isolates were used to infect healthy yam tubers to
establish their pathogenicity.

Isolation of fungi

Diseased portion of the yam tubers were cut under
aseptic condition into small bits into a sterile dish with
the aid of scissors which was flamed over a Bunsen
burner flame and dipped inside methylated spirit
(Fawole and Oso, 1988). The cut diseased and
sterilized bits with 70% ethanol were then placed on
Petri dishes containing solidified PDA. The solidified
plates were then incubated at room temperature (28+2°
C) in the dark for 72 hours. The fungal colonies grown
on the incubated plates were sub-cultured into fresh
medium until pure culture was obtained.

Microscopic  examination was used after
examining the colony characteristics. A sterile needle
was used in taking little portion of the hyphae
containing spores on the sterile glass slide stained with
lactophenol-cotton-blue and examined under the
microscope for fungal structures. The morphology and
cultural characteristics observed were compared with
structures in (Snowdon, 1990).

Pathogenecity Test

Healthy yam tubers were surface sterilized with
0.1M of Mercuric chloride (HgCl,) for 1 minute and
washed in five changes of distilled water. A 5ml cork
borer was punched to a depth of 4mm into the healthy
yam tubers and the bored tissues were removed. A five
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(5) mm diameter disc from the pure culture was cut and
placed back. The wound was sealed with prepared
candle wax according to the method of Fawole and Oso
(1988). The control was set up in the same manner
except that sterile agar disc was used instead of the
inoculums. The inoculated yam tubers were placed in
four (4) replications at room temperature (28+2°C)
under sterile condition. The pathogens were re-
inoculated and identified using the same procedures
described earlier.

Preparation of plant extracts.

The following local plants; Ocimum gratissimum
(leaf), Zingiber Officinale (rhizome), Allium sativum
(bulb), Nicotiana tabacum (leaf) were air dried and
grounded separately. Thirty grams of each sample was
added to 15ml of distilled water in separate flasks. This
was vigorously stirred and left to stand for 24 hrs. The
sample was filtered with Whatman filter paper (No 1)
and the filtrate used as extract.

Effect of plant extract on fungal growth.

Flat bottom flasks were used for the assay.
Different percentages of extract solution were poured
into separate flask containing sterilized potato dextrose
broth with a sterile cork borer, different fungi were
inoculated into separate flasks and incubated at room
temperature (28+2° C) for seven (7) days.

After the incubation period, mycelia from
different broths were taken onto pre-weighed filter
paper, oven dried at 85% and reweighed until a
constant weight was obtained. The changes in weight
were noted. For the control, no plant extract was added
to the potato dextrose broth.

Myecelia extension of fungi in vitro

The method of Amadioha and Obi (1999) was
used to determine the effect of extract on mycelia
extension of the fungi. This was obtained by placing
one disc (3mm diameter) of 5-days-old culture of the
pathogens in each of five Petri dishes (1cm diameter)
with 170ml PDA medium and 3ml leaf extract. The
control experiments were set up with 3ml of sterile
distilled water. Five replication plates of leaf extract
agar per isolate were incubated at room temperature
(282 °C) for 7 days. Daily measurements of the
mycelia extension of the cultures were determined by
measuring culture along two diameters. Mycelia
growth inhibition was taken as growth of the fungus on
the leaf extract agar expressed as percentage of growth
on the PDA. Fungitoxicity was determined in form of
percentage growth of colony inhibition and calculated
according to this formula:
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Growth inhibition (%) = dc-dt x 100
dc 1

Where dc= Average diameter of colony with control

dt= Average diameter of colony with treatment

Results and Discussion

“Tablel. Information on plants used”

Nicotiana tabacum | 54.65b 53.91b
Zingiber officinale 51.99b
51.91b
Ocimum 30.33a 49.91b

gratissimum
control 30.83 30.83

Common Scientific Families Plant
Names names parts
used

Galiki Allium Lilliaceae Bulb
sativum

Taba/tobacco | Nicotiana Solanaceae Leaf
tabacum

Jinja/Ginger | Zingiber Zingiberaceae | Rhizome
officinale

Efinrin/Scent | Ocimum Legumineaceae | Leaf

leaf gratissimum

“Table 2. Inhibition % of mycelia growth of fungi
grown in potato dextrose agar incorporated with 65%
and 85% cold aqueous plant extract concentrations.”

Test plants % inhibition of radial growth

(means)

65% 85%

Allium sativum 52.22¢ 64.31b
Nicotiana 47.01bc 50.20b
tabacum
Zingiber 48.27bc 54.65b
officinale
Ocimum 42.85b | 51.93b
gratissimum
Control 30.83 30.83

Means with the same letters in the same column are not
significantly different at 0.05 levels according to
Duncan multiple range test.

“Table 3. Inhibition of mycelia growth of fungi growth
in potato dextrose agar incorporated in 25% and 15%
ethanol extract concentrations.”

% inhibition of radial growth
Treatments/Test (Means)
plants 25% 15%
Allium sativum 50.93b 52.86b
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Means with the same letters in the same column are not
significantly different at 0.05 levels according to
Duncan multiple interest range test.

Many rot causing fungi were isolated from rotten
tubers of yam such as Botryodiplodia theobromae,
Aspergillus  flavus, Aspergillus niger, Fusarium
oxyporum, Fusarium solani and Rhizopus stolonifer.
The pathogenicity test showed that these six spoilage
fungi: Botryodiplodia theobromae, Aspergillus niger,
Aspergillus flavus, Fusarium oxysporum, Fusarium
solani and Rhizopus stolonifer cause rot of yam. The
test plants used were: Allium sativum (bulb), Ocimum
gratissimum (leaf), Zingiber officinale (rhizome) and
Nicotiana tabacum (leaf). From (Tables 1 & 2), Allium
sativum was found to have the highest inhibitory effect
of aqueous extract of 65 and 85% as well as 25%
ethanol extract. The control experiment revealed
uninhibited growth of the pathogens.

Several works have been done on the areas of
tuber rot of yam caused by several micro-organisms in
stored yam tubers and on the field (Ogundana et al
1970; Adeniyi, 1970; Okigbo and lkediugwu, 2000;
Okigbo, 2001). Micro organisms that have been
reported to cause tuber rot also in storage have also
been identified (Ogundana et al. 1970; Okigbo and
Ikediugwu, 2000, Okigbo, 2002). These fungi
included those that were identified in this investigation.
Ogundana et al (1970) reported that in most cases,
pathogens gain entry into yams through natural
opening and wounds that occur mechanically in
harvesting and transit form field to storage barn or
market.

However, yam tubers during harvest might
already be infected by phytopathogens derived from
disease foliage, roots or parent tubers. Yam tubers
which are already attacked by rot phytopathogens when
harvested get spoiled to a greater extent in storage.

Okigbo and Ikediugwu (2000) used biological
control measure to control yam rot, Trichoderma viride
displaced the naturally occurring mycoflora on the
surface of the yam tuber.

Okigbo (2002) also used Bacillus subtilis to
control phytopathogens that affected white yam.
Qasem and Abu-Blan (1966); Amadioha and Obi
(1999); Okigbo and Ajalie (2005); Okigbo et a | (2005)
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and Okigbo, (2009) found out that the active principles
present in plants are influenced by many factors such
as age of plants, extracting solvent, methods of
extraction and time of harvesting plant materials.

The presence of antifungal substance in the
different extracts which cause inhibition of radial
growth and spore germination in vitro agreed with the
report of other workers (Qasem and Abu-Blan 1996;
Amadioha 2000; Okigbo and Nmeka, 2005). The
difference observed in fungitoxic activity of the
extracts might be due to the solubility of the active
compounds in water and ethanol or the presence of
inhibitor to the fungitoxic principles. This also agreed
with the report of Qasem and Abu-Blan (1966);
Amadioha (2000).

The present investigation showed that Ocimum
gratissimum, Zingiber officinale, Allium sativum and
Nicotiana tabacum have proved effective against
mycelia inhibition and spore germination of many rot
causing pathogens of yam tubers.

The extracts could be used as protective pesticide,
since mycelia inhibition of the pathogens was effective.
The result of this work showed that the test plants have
potentials to control post harvest yam rot. This can
provide an alternative way of reducing and controlling
rot by farmers. Fungicides of plant origin are
environmentally safe and non phytotoxic. The extracts
of the local plants can easily be prepared by the local
peasant farmers.

Erute and Oyibo (2008) wused Ocimum
gratissimum to control post harvest pathogen of Persea
americana (avocado)

Okigbo and Nmeka (2005) control yam rot with
leaf of Zingiber officinale. Taiga et al (2008) inhibited
the growth of Fusarim oxysporum mycelium with cold
extract of Nicotiana tabacum and Udo et al (2001)
reduced the growth and sporulaton of fungal pathogens
on sweet potato and yam with garlic (Allium sativum).
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