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Abstract: Tissue culture technique was used to produce calli from the two wild economic plants ( Fagonia indica
Burm f var. indica and Fagonia bruguieri Dc.). MS medium supplemented with 5 mg/l Kinetin + 1 mg/l NAA
induced calli from F. indica stem segments explants. In this regard, Fagonia bruguieri leaf explants can induce calli
on MS medium supplemented with 5 mg/l Kinetin + 1 mg/l NAA also, while terminal bud explants can induce calli
on this medium and MS medium supplemented with 5 mg/l Kinetin + 1 mg/l 2,4-D. While MS medium
supplemented with 6 mg/l Kinetin + 2 mg/l NAA was the most suitable medium for growth of these calli of the two
plants. Phytochemical screening on both calli of F. indica and Fagonia bruguieri revealed a variation in the
presence/ amount of carbohydrates and / or glycosides, saponins, tannins, unsaturated sterols and/or triterpenoids,
alkaloids, cardiac glycosides, cyanogenic glycosides, flavonoids, coumarins, chlorides and sulphates.
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1. Introduction

Genus Fagonia is represented in Egypt by The present study aims to produce calli from
18 species (Tackholm, 1974), but it was represented the two wild economic plants ( Fagonia indica Burm
by 15 species in Boulos, 2000. Fagonia species were f var. indica and Fagonia bruguieri Dc.) using
extensively studied by many workers regarding their tissue culture technique for the first time and to make
medicinal uses, since these plants were antitumor, a phytochemical screening on the chemical
antioxidant, analgesic, astringent, febrifuge and constituents of these calli.

prophylactic against small-pox agents, species of
Fagonia were also used for the treatment of cancer in
the indigenous system, fever, asthma, urinary
discharges, toothache, stomach troubles and kidney

2. Material and Methods
Plant materials

diseases (Ahsan et al., 2007 and Satpute et al., 2009). Samples of F. indica Burm f. var. indica (=
Species of Fagonia have been found to contain F. parviflora Boiss.) and Fagonia bruguieri Dc.
saponins (Abdel- Khalik et al., 2001) , alkaloids were collected from Quatamia - Suez desert road
(Sharawy and Alshammari, 2009), terpenoids (150 Km away from Suez City). All the samples were
(Perrone et al., 2007), sterols (Shoeb et al., 1994), authenticated by comparison with voucher specimens
flavonoids ( Ibrahim etal., 2008), proteins and amino in the herbarium of Botany Department, Faculty of
acids (Sharma et al., 2010), coumarins Zhang et al., Science, Ain Shams University, Cairo, Egypt, where
2008), trace elements (Fatima et al., 1999). Tissue voucher specimens were deposited.

culture technique was used to cultivate different
genera of Zygophyllaceae for regeneration purposes
such as Zygophyllum xanthoxylon (Bunge) (Sun., Methods
2008), to produce more biologically active

compounds such as ascorbic acid from callus of A- Tissue culture study

Fagonia cretica (Kapoor, 2002), alkaloids, saponins, 1- Callus induction

flavonoids and phenolic compounds of antibacterial This experiment was carried out to study the
activity more than the intact plant ( Eman et al., effect of different levels of 2,4-D , NAA and Kinetin
2010) diosgenin from callus of Balanites aegyptiaca on calli induction of different explants obtaining
(Gour and Kant, 2006) and beta -carboline and from F. indica Burm f. var. indica (= F. parviflora
serotonin alkaloids and fatty acids from callus of Boiss.) and Fagonia bruguieri Dc. (stem, leaf and
Peganum harmala (Piacetini et al., 2004). terminal bud). Explants were surface sterilized by

immersion in 70 % ethanol for 30-60 seconds, then
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soaked in 50% of commercial Clorox for 15-20 3% sucrose, 1% agar and either 5 mg/l Kinetin + 1
minutes, then washed with sterile distilled water "3 mg/l 2,4-D (1) or 5 mg/l Kinetin + 1 mg/l NAA (2).
times" (Hoda, 1994). The sterilized explants were Calli cultures were incubated at 25+ 2°C for six
aseptically transferred to sterilized MS medium weeks (Eman et al., 2010).

(Murashige and Skoog, 1962); supplemented with

2-Callus growth
Calli of F. indica (stem segments explants) and Fagonia bruguieri ( leaf and terminal bud explants) can be

maintained by subculturing on MS medium supplemented with different concentrations of auxins and cytokinins
(Eman et al., 2010) as follows:

Media Hormones

a 6 mg/ 1 Kinetin+
2 mg/l NAA

b 6 mg/ 1 Kinetin+
2 mg/l 2,4-D

c 5 mg/ | Kinetin +
1 mg/l NAA

d 5 mg/1 Kinetin+
1 mg/1 2,4-D

e 5 mg/1 Kinetin +
2 mg/l NAA

f 5 mg/l Kinetin +
2 mg/l 2,4-D

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

- no growth of calli were
observed on this medium

+ >1lg
++ >2g
-+ >5g

3. Results and Discusion
A- Tissue culture study

1- Calli induction

MS medium supplemented with 5 mg/l Kinetin + 1 mg/l NAA induced calli from F. indica stem segments
explants. In this regard, Fagonia bruguieri leaf explants can induce calli on MS medium supplemented with 5 mg/1
Kinetin + 1 mg/l NAA also, while terminal bud explants can induce calli on both this medium and MS medium
supplemented with 5 mg/l Kinetin + 1 mg/l 2,4-D (Photos: 1-4).
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Photo (1): Callus induction of F. indica stem explants on MS+5mg/l Kinetin+1mg/l NAA.

Photo (3):Callus induction of terminal bud of F. bruguieri on MS+5mg/1 Kinetin+1mg/l 2,4-D
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Photo (4): Callus induction of terminal bud of F. bruguieri on MS+5mg/l Kinetin+1mg/l NAA.

2- Callus growth of F. indica (stem segments explants) and Fagonia bruguieri ( leaf and terminal bud
explants)

Data in Table (1) and Photos (5-7) revealed that, callus of F. indica stem segments explants grew on media
number a, d and e only, with special reference to that on medium number a. While Fagonia bruguieri leaf explants
calli can grew on media number b only, terminal bud explants of Fagonia bruguieri can grew on media number a, c,
d and f only, with special reference to that on medium number a.

B-Preliminary phytochemical screening on both callus of F. indica _hypocotyle explants and the intact
hypocotyle:

Preliminary phytochemical screening (Table: 2) [on both calli of F. indica stem segments explants that
grew on media number a, d and e ( callus 1a, 1d, le), Fagonia bruguieri leaf explants calli that grew on media
number b ( callus 2b), terminal bud explants of Fagonia bruguieri that grew on media number a, ¢, d and f ( callus
3a, 3c, 3d, 3f)] revealed that, there were variations in the presence/ amount of sapponins, flavonoids and chlorides
within different calli of F. indica stem explants that grew on different media. Regarding F.bruguieri terminal bud
explants there were variations also in these phytochemicals in addition to Sulphates, irodoids and cyanogenic
glycosides  within different calli that grew on different media, and there were also variations in these
phytochemicals within calli of terminal bud and leaf explants of Fagonia bruguieri. So we can conclude that there
were two factors controlled the in vitro production of phytochemicals; explants used and concentrations and types of
plant growth regulators added to the medium (such as concentrations and types of auxins " NAA or 2, 4-D" in our
study). So we can use these factors for directing the tissues to produce the needed phytochemicals.

Table (1): Qualitative estimation of calli of F. indica (stem segments explants) and Fagonia bruguieri ( leaf
and terminal bud explants) .

Media Weight of callus Weight of callus Weight of callus
of F. indica of F. bruguieri leaf explants of F. bruguieri terminal
stem segments explants bud explants

a +++ -
+++

b - +

¢ ) ) ++

d A ) ++

e + -

f ) ) +
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Photo (5): Callus growth of stem segments explants of F. indica on medium number (a).

Photo (6): Callus growth of leaf explants of F. bruguieri. on medium number (b) .

Photo (7): Callus growth of terminal bud explants of F.bruguieri on medium number (a).
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Table (2): Preliminary phytochemical screening on both calli of F. indica (stem segments explants) and
Fagonia bruguieri ( leaf and terminal bud explants) on different media.

Experiment Calli of F. indica stem Calli of Fagonia bruguieri
explants (leaf and terminal bud explants)
la 1d le 2b 3a 3c 3d 3f
1- Carbohydrates and / + + + + + + + +
or Glycosides
2- Saponins - - + - + ++ - -
3- Tannins + + + + ++ + + +
4- Unsaturated sterols + + + + + +
and / or Triterpenoids
5- Alkaloids + + + + + + + +
6- Cardiac glycosides + + + + + + + +
7- Cyanogenic glycosides + + + + - + + +
8- a- Chlorides - - + - + - - -
8- b- Sulphates + + + + - + + +
9- Irodoids - - - - - - + +
10-Flavonoids - - + - + - - -
11- Coumarins + + + + + + + +
12- Anthraguinones - - - - - - - -
Corresponding author:
Eman, A. Alam
Botany Department, National Research Centre,
Dokki, El- Behoos Street, Giza, Egypt.
Eman200980@hotmail.com
Mobile: 0179469341-0187180968 (Egypt).
References 7. Perroni, A.; Masullo, M.A.; Basarello, C.;
1. Tackholm, V. : Students flora of Egypt 1974. H.amed, A'l.'; Behsaln(}, M'A'l; Plzdza, Cé anq
Cairo University Press, Cairo, Egypt: 302-307. saezz;ntseé 4S .S.Sggourna of natural products 2007;
2. E"Elli‘;;’.nL' éFl"tr_algflgEgypt 2000. Alhadara 8. Shoeb, H.A.; Sharada, M.M.; El-Sayed, L.A.R.
3 Allllsan ngf h%lﬁlpéalmm_a 4 7. and Bushra. M.: and El-Wakeel, E.: Triterpenoid and Sterol
Cytotoxic and antitumor potential of Fagonia glycosides from Fagom.a arab'.ca L. A1-Az'ha¥
cretica L. Turkish Journal of Biology 2007: Journal of Pharmaceutical Sciences 1994;13:
' ’ 41-48.
31(1): 19-24. . ) )
4. 2. Satpute, R.M; Kashyap, R.S.; Deopujiari, % fr&h%mﬁ;;:;; I\K/Iaga?lg’ l\iﬁa., E;H?g[rfig‘;
J.Y.; Taori, G.M. and Daginawala, H.F.: T o L .
. . kaempferol triglycoside from Fagonia
Protection of PCI12 cells from chemical o . . .
. . o . taeckholmiana.: cytotoxic activity of its
ischemia induced oxidative stress by Fagonia bohvd h 2008: 343(1):
arabica. Food and chemical toxicology 2009; elrxtralc ts. Carbohydrate research 2008; 343(1):
47(11): 2689-2695. 10 Sgila?‘fr.na S; Gupta, V. and Sharma G.:
5. Abdel-Khalik, S.M.; Miyase, T.; Melek, F.R. ’ > o . N
and El-Ashaal, H.A.: Further saponins from Phytopharmacology of Fagonia Indica (L): A
Fagonia cretica. Dipharmazie 2001; 56(3): Review. Journal of Natura Conscientia
247-250. 20105 1(1): 143-147.
6. Sharawy,S.M. and Alshammari. A.M.: 11. Zhang, W.; Krohn, K.; Draeger, S. and Schulz,
Checklist of Poisonous Plants and Animals in B.: Bloagtwe 1socoumarins 1sola_t ed from th_e
Aja Mountain, Ha'il Region, Saudi Arabia. endophytlc fungus Microdochium bO”eyl.
Australian  Journal of Basic and Journal of natural products 2008; 71(6): 1078-
. . . . ~ 1081
Applied Sciences 2009; 3(3): 2217 12. Fatima, K.; Khaula, S.; Kalhoro, M.A.;
2225. Muhammad, Q. and Yasmeen, B.: Trace
http://www.sciencepub.net/newyork 163 newyorksci@gmail.com




New York Science Journal, 2010;3(12)

http://www.sciencepub.net/newyork

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

elements in indigenous medicinal plants
(Rhazya stricta, Vinca rosea and Fagonia
cretica). Phytochemistry 1999; 42(4): 182-
1831.
Sun  .Rapid clonal propagation  of
Zygophyllum xanthoxylon (Bunge) Maxim.,
an endangered desert forage
species.In-Vitro-Cellular-and-
Developmental-Biology-Plant
2008;44(5):.396-400.
Kapoor, B.B.S.. Production of endogenous
ascorbic acid from tissue cultures of Fagonia
cretica L. Journal of Phytological
Research2002; 15(1): 111-112.
Eman,A. Alam; Gehan, H. Amin; Yassin, M .
ElAyouty and Mohamed, S. Abdel-Hady.
Chemical Composition and Antibacterial
Activity Studies on Callus of Fagonia arabica
L.. Academia Arena 2010;2(12):91-106.
Gour, V.S. and Kant, T.. Optimized callus
production in Balanites aegyptiaca (L.) Del. .

Journal of Phytological Research 2006;
19(1):53-57.
Piacetini, M.P.; Piatti, E. and Faternale.

Phospholipase C-dependent phosphoinositide
breakdown induced by ELF-EMF in Peganum
harmala callus . Biochemimie (Paris) 2004;
86(4-5):.343-349.

Hoda, A.M.. An attempt for producing callus
from tomato plants resistant to salinity. M.Sc.
Thesis 1994, Vegetables and Horticulture
Department, Faculty of Agriculture, Zagazig
University, Egypt: 36.

Murashige, T. and Skoog, F.. A revised
medium for rapid growth and bioassays with
Tobacco tissue cultures. Physiology of Plants
1962; 15: 473-479.

Mabry, T.T.; Markhan, K.R.and Thomas,
M.B.: The systemic identification of
flavonoids 1970. Springer, Verlag, New York:
46-54.

Farnsworth ,N.R. ;Fong ,H.H. ;Blomster ,R.N.
and Draus ,F.G.: Studies on Vinca major
(Apocyaceae). Journal of Pharmaceutical
Science . 1969; 51(3): 217-224.

Trease, G.T. and Evans, W.C.: Text book of
Pharmacognsy 1978 , Bailliere Tindall and
Cox, London , 11 ™Ed.:536.

Shellard, E.J.: Practical plant chemistry.
Pitman 1957, Medicinal publishing Co., LTD,
London: 53-54.

Hungund, B.L. and Pathak, CH.: USDA
forest 1971, Service Research Paper, NE: 201.
Stank, J.; Cerny, M.; Kocoursk, J. and Pacok,
J.: The monosaccharides 1963, Publishing

http://www.sciencepub.net/newyork

164

26.

27.

28.

29.

30.

31.

32.

House of the Czechosolovak, Academy of
Sciences, Prague: 22-100.

Weiffering, J.H.: Aucubinartige glucoside und
verwandte heteroside als  systematische
merkmale .Phytochemistry 1966; 5: 1053.
Feigl , F.: Spot tests in organic analysis 1960.
Elsevier Publishing Co. , New York 6™ ed.:
29-59.

Islam, A.M.; Hassan, E.A. and Hannout, I.B.:
Manual of Practical Chemistry 1993, Dar Al-
Maaref, Egypt, 2™ ed.: 19-39.

Claus , E.P.: Pharmacognosy 1967, Henery
Krimpton , London, 5 ™ed.: 168.

Schmidt, J.: Textbook of Organic Chemistry
1964. Olivar and Poyed ed., London: 673.
Balbaa, S.I.; Sayed, H.H. and Ashgan, Y.Z.:
Medicinal plant constituent 1981, General
organization for wuniversity and school
books,3" ed :190-255.

Afifi, M.: Phrmacological studies on some
genera of Polygonaceae and cucerbitaceae
grown in Egypt. Ph.D. Thesis 1972,
Pharmacology = Department, Faculty of
Pharmacy, Cairo University, Egypt: 68.

11/22/2010

newyorksci@gmail.com




