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ABSTRACT 

 
Bartamuda cv showed higher values of endogenous auxins; GA and 

cytokinin and lower values of ABA and phenols  compared with Sakkoty cv overall the 
developmental stages. The reverse was true in Sakkoty cv which showed high values 
of endogenous ABA and total phenols and lower values of endogenous IAA, GA and 
cytokinin at all developmental stages.  

The heighest values of endogenous auxins and GA was found at the initial 
explant used followed by a gradual decrease with advancement  in the growth stage; 
from callus up to the embryogenic and thereafter increased again at plantlet stage. 
The reverse was true with cytokinin. It showed an increase throught callus and 
embryogenic callus stage and thereafter decreased. Cytokinine showed highest 
values at the embryogenic callus stage. Similarly, ABA and total phenols were 
increased, but only during callus stage maintained a relatively high level, with lower 
cytokinin level, and thereafter decreased up to embryogenic callus stage over all the 
genotype used. However, at plantlet stage they were reincreased again to reached 
over to its level at the initial explant used.  

The interaction treatments show that, Bartamuda cv produced highest valus 
of endogenous auxins, GA, and cytokinins in the shoot tip explant while Sakkoty cv 
gave the lowest values at the embryogenic callus stage. ABA showed highest values 
at  the callus stage in the two plant cv(s) followed by plantlet, Callus growth, 

development and differentiation, and somatic embryonic callus formation (maturation) 
respectively. 

Total alkaloids, flavonoids, carotenoids and steroids, were increased 
whereas total terpenes, glycoside, saponins and tannins  were decreased with 
advancement in age throughout the differentiation stages from gommar explant up to 
the embryogenic stages overall the genotypes used. At plantlet stage, alkaloids, 
flavonoids, carotenoids and steroids tended to decrease but still higher than the 
corresponding explant stage. However, plantlet stage showed values more than that 
in the initial explant. 

Overall the developmental stages, it was found that, Bartamuda cv has 
higher values of the relative percentages of alkaloid, cartenoids, and terpens 
compared with Sakkoty cv. However Sakkoty cv generally, accumulated more 
steroids, tepens, glycosides, saponins, flavonoids and tanines,. 

The interaction treatments showed that embryonic stage in the two cv(s) 
showed higher values of steroids, alkaloids, flavonoids, and carotenoids. The lowest 
values of these substances were recorded in the initial explant used. Moreover, at 
plantlet stage, in the two cv(s), it was found that, total terpens, glycosides, saponins, 
and tannins were found to be higher than that corresponding to the values recorded at 
the embryogenic callus stage which showed lowest values in this respect.  

 



Helaly, M. N. et al. 

 1862 

INTRODUCTION 

 
Phytochemicals metabolites are biosynthesize and accumulate in 

sufficient quantities in date palm tissues and other plant species to be 
economically useful for several commercial utilization. These natural plant 
substances (flavonoids, terpenes, alkaloids, saponines, steroids, and tannins) 
are the most important active materials which employed either directly or 
indirectly in a large extent by the pharmaceutical, cosmetics, chemurgic, 
agrochemical and food industries (Hatung, 2004). Most of these components 
were more concentrated in vivo than in vitro (El-Hosieny, Hanan 2002). 
Therefore, a comparative physiological study was conducted between the two 
cv (s), studied grown only in the best treatment produced highest growth 
throughout  the developmental stage of the explant up to the hardening. The 
data recorded may used as a diagnostic marker its identify date palm 
cultivars irrespective to the production process and as a characteristics for 
differentiation.   

 

MATERIALS AND METHODS 
 
The present investigation was carried out at the plant tissue culture 

Dept .,Genetic of Engineering and Biotechnology Research Institute(G E B R 
I)  EL-Sadat city ,Menofia Unvi. Egypt and the Laboratories of  Agric.Bot.Dept 
., Faculty of Agric. Mansoura Univ. Egypt, during  the period of  2003 – 2007. 

Femal date palm (phoenix dactylifera, L),Bartamuda and Sakkoty  
cv(s), which commonly known as an important dried  cv(s) grown at Aswan 
governorate ,Egypt  were used for micropropagation indirect embryogenesis. 
Biochemical analyses of some biological moleclules were estimated . 

Sterilized explants (Shoot tip segments, and leaf primordia) were 
initially cultured on MS basal nutrient media supplemented with 170 mg/l  
NaH2PO4. 2H2O ;200 mg glutamine ; 40 mg/l adenine sulphate ;0.4 mg/l 
thiamine-HCl , 3g actiiveted charcoal / litre in absence or presence of  5mg/l 
from either of NAA, 2,4-D, or NOA in addition to 3 2iP. Stages of callus 
initiation embryos friable callus, somatic embryo formation and shoot 
multiplication were carried out as previously mentioned by (El-Hosieny, 
Hanan, 2008). 

The specific nutrient media of each treatment was dispensed into jars 
(150 ml) at the rate of 35-40 ml/jar. Each treatment was replicated 8 times (8 
jars), each of them was used for sterilized specific explant used. All culture 
jars were maintained in the complet darkness in the controlled growth room at 
25 ±1

o
C for 24 weeks.  

 Developed shoots of date palm Bartamuda and Sakkoty  cv(s), which 
were obtained and formed from shooting stage and having 2-3 foliage leaves; 
5-7 cm in length, were transferred and cultured in cultured glass tubes 
(25X150 mm; Borosil) capped with Bellco plastic caps and dispersed with 15 
ml of MS basal nutrient medium supplemented with 3 g/l AC and auxins 
treatments (mg/l) as follows: MS alone (control), MS + 1 NAA, MS + 2 NAA, 
MS +1 IBA, MS + 2 IBA  and MS + 1  2,4-D, MS + 2 2,4-D 
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Each treatment was replicated four times and each replicate 
contained one developed shoot. The specific explants tubes were incubated 
at the same conditions which described before  in the shooting stage for 8 
weeks with two subculture at four weeks on fresh specific media.  

The best treatments produced highest growth throughout the 
developmental stages of the explants (MS + 5 NAA + 3 2iP+3 Kin and MS +2 
IBA) were used for determination of phytohermones and  secondary products 
chemical constitute. 

Extraction of the endogenous plant hormones was carried out 
according to Sadeghian (1971) and modified by Helaly and Salama (1985) 

The methanolic extract was methylated and used for cytokinins 
estimation (Plummer, 1978). The remaining aqueous extract was acidified to 
pH 2.5. All  n-butanol phases were combined, reduced and used for ABA 
determinations (Davis and Addicott,1972), gibberellins GA3 and auxins as 
indole acetic acid; IAA (Fales and Jaouni 1973).The identification and the 
quantification of the endogenous phytohormones were carried out by 
Computer controlled Gas Liquid Chromatography (GLC);ATI- Unicum- 610 
series equipped with flame ionization detector according to the method 
described by Vogel (1975). The fractionation of the phytohormones was 
conducted using a coiled glass column (1.5 m x 4.0 mm) packed with 1%OV-
17. Gases flow rates were 30, 30, 330, ml/min for nitrogen, hydrogen and air, 
respectively. For cytokinin fractionation, the temperatures were 260 

o
C for 

injector, 300
 o

C detector and column initially for 3 min (s) at 220
 o

C, then 
programmed at the rate of 20 

o
C /min for 220 to 240 

o
C and at final 

temperature 240 
o
C for 8 min (s).For GA3 and IAA, the initial column 

temperature was 200 
o
C for 3 min (s), then programmed at 20 

o
C /min for 200 

to 220
 o

C, and final temperature at 220
 o

C for4 min(s) then, programmed at 
20 

o
C /min for 220 to 240

 o
C, and the final temperature at 240

 o
C for 6 min (s). 

The peaks identification and quantification of the endogenous phytohormones 
were performed by using external authentic hormones and a Microsoft 
program to calculate the concentration of the identified peaks (MacMillan, 
1970 and Gaskin et al, 1973). 
Secondary products  

Callus, embryos and plantlets formed from the different date palm 
cv(s) were exhaustively extracted by petroleum ether and saponifiable 
(A.O.A.C 2000). The total steroids were determined colorimetrically in the 
unsaponifiable fraction using Derigee reagent (Pharco, 1993), whereas 
carotenoids were determined (A.O.A.C 2000). 

Total flavonoids (Emara, 2008) and total (Ebrahimzadeh and Niknam, 
1998) were determined in a well known volume from the prepared ethanolic 
extraction prepared before which concentrated under vacuum to dryness,. 
The alcoholic extract was concentrated and used for total alkaloids 
determination (Helaly, 1977). The residue was used for glycosides 
determination (A.O.A.C 2000). According to Balbaa,(1974) one gram of the 
fresh explant material  was extracted by boiling in a distillated water (100 ml) 
for 1 hr. The extract was filtrated and used for total tannins determinations. 
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 All data were subjected to statistical analysis (Gomez and Gomez 
1984). 

 

RESULTS AND DISCUSSIONS 
 
Phytohormones Photometrically Assay and Total Phenols   

It could be seen from the data tabluted in table 1 that Bartamuda cv 
showed higher values of endogenous auxins; GA and cytokinin and lower 
valus of ABA and phenols  compared with Sakkoty cv overall the 
developmental stages The reverse was true in Sakkoty cv(s) which showed 
high values of endogenous ABA and total phenols and lower values of 
endogenous IAA, GA and cytokinin at all developmental stages. The changed 
in the endogenous phytohormones between the two genotypes studied may 
be due to gene action. It suggested that, genotypes having altered hormone 
metabolism or sensitivity leads to dramatic differences in their behaviour 
(Hatung, 2004).  
 
Table 1: Effects of date palms genotypes culturing developments stage 

and their interaction on the concentrations of auxins like 
substances;IAA, GA3 cytokinin (zeatin) and ABA 

Genotype  
(cv) 

Developmental 
 stage 

High performance liquid chromatography 
assay (HPLC) Total 

phenols 
mg/g F.Wt 

IAA 
 µg/100g  

F.Wt 

GA3 
mg/100g 

F.Wt 

Cytokinin 
µg/100g 

F.Wt 

ABA 
µg/100g 

F.Wt 

Bartamuda Explant 388.73 291.83 34.92 44.36 8.9 

Callus 299.99 108.24 75.68 71.63 10.8 

Embryogenic 187.42 166.49 194.59 42.57 8.3 

Embryo 136.78 39.66 145.49 28.75 8.0 

plantlet 209.25 85.37 44.15 60.67 12.0 

Mean 244.43 138.32 98.97 49.60 9.60 

Sakkoty Explant 105.85 20.93 34.93 45.96 11.3 

Callus 223.77 43.09 62.42 158.47 14.7 

Embryogenic 181.62 15.48 129.12 52.57 13.2 

Embryo 90.87 9.59 32.23 33.30 13.0 

plantlet 97.56 14.29 80.72 88.24 14.6 

Mean 139.93 20.68 67.88 75.71 11.36 

Mean Explant 247.29 156.38 34.93 45.16 10.10 

Callus 261,88 75.67 69.05 115.05 12.75 

Embryogenic 184,52 90,99 161.86 47.57 10.75 

Embryo 113,83 24.63 88.86 31.03 10.5 

plantlet 154.41 49.83 62.44 74.46 13.3 

N-LSD at 5% for :      

Genotype ; A 12.11 9.86 2.17 2.22 0.11 

Developmental stage ; B 16.02 15.11 2.91 2.99 0.17 

GenotypeXDevelopmental stag;(AxB)  18.91 17.66 3.66 3.52 0.82 

 
The effects of developmental stages show that, the heighest values 

of endogenous auxins and GA was found with the initial explant used 
followed by a gradual decrease with advancement  in the growth stage; from 
callus up to the embryogenic and thereafter increased again at plantlet stage. 
The reverse was true with cytokinin. It showed an increase throught callus 
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and embryogenic callus stages and thereafter decreased. Cytokinine showed 
highest values at the embryogenic callus stage. Similarly, ABA and total 
phenols were increased, but only during callus stages maintained a relatively 
high level, with lower cytokinin level, and thereafter decreased up to 
embryogenic callus stage over all the genotype used. However, at plantlet 
stage they were reincreased again to reached over to its level at the initial 
explant used. Similar results were reported by Montenuis et al (1987) who 
reported that, phenolic compounds were decreased in concentration when 
shots of Sequoiadendron gigantenm were transfer to a root induction 
medium. The activity of peroxidases in the induction medium increased 
during 7-11 days and then decreased roots appearing as phenols were 
decreasing . Peroxidase activity was the reverse of phenol content.   

It has been accepted that, endogenous growth substances play a 
magior role in the regulation of morphogenesis. Wang-Yongyin et al, (2001) 
considered ABA is the primary hormone that mediates plant responses to 
streses; thus its endogenous level was increased. This increases may be 
attributed to enzymatic conversion of the precursor to inhibitic –B during 
prolonged culturing period. Ismail (2005) attributed the rapid increase in free 
ABA level under stress to conversion its bound form. It was suggested 
that,the reduction in transpiration which following decrease in the osmotic 
potential of the root media may be, partly, due to an increase in the amount of 
ABA or to a marked increase in ABA/ cytokinin ratio or both. The increase in 
phenols at plantlet stage may be due to its important as a basic material that 
will be used during the formation of secondary wall later on (Abdallah et al, 
2001). 

As regard the interaction between genotypes and the developmental 
stages, data in the same table and Fig  show that Bartamuda cv produced 
highest valus of endogenous auxins, GA, and cytokinins in the shoot tip; ST 
explant while Sakkoty cv gave the lowest values at the embryogenic callus 
stage. ABA showed highest values at the callus stages in the two plant cv(s) 
followed by plantlet, Callus growth, development and differentiation, and 
somatic embryonic callus formation (maturation) respectively. In this context, 
Cvikpova, et al (1998) reported that, high conversion capacity of embryos into 
plantlets is associated with low ABA content. Fernando and Gamage, (2000) 
found that, ABA permits normal embryogenic growth and maturation. 
Rajasekaran, et al (1987) added that, endogenous ABA is one of the 
important factors that controlling explants embryogenic capacity. 

George (1993) reported that, the differentiation, division and 
morphogenic potential of plant cell can depend not only on the auxin added to 
the growth media, but also to the IAA within the cultured tissues and the 
interaction between them. He added that, embryogenesis is often initiated in 
media containing high level of auxin like substances, but embryos do not 
develop further until the auxin level is reduced. On the contrary, low 
endogenous auxins levels were required for root initiation, but high levels for 
root growth (Druart et al, 1982).GA3 has generally been found to inhibit 
embryos formation (Spiegel – Roy and Kochba, 1980). Similarly Lu et al, 
(1982) found that, the growth (germination) of preformed embryos of several 
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plant species can be stimulated by GA3 incorporation. Moreover high GA3 
level induced undifferentiated callus, cell growth (Gautam et al, 1983) and 
can promote the callus growth in combination with auxin and low rates of 
cytokinin (Engelke et al, 1973) . Ben-Jaacove et al, (1991) found that, high 
concentration of cytokinin, generally, inhibits or delay root formation and 
prevent root growth. Krikorian (1995) concluded that, the biochemical 
pathways that control endogenous, hormones levels could be affected by 
tissue culture conditions explant history, morphology, exogenous plant growth 
regulators, genotype and many other factors (Etienne et al, 1993). In this 
context, Kemp and Stoltz, (1979) found that, kinetin (0.04 – 1 mg/l) altered 
IAA oxidase isoenzymes activity and its distribution as well as compositions 
within callus cells. He added that, zeatin and zeatin riboside have been 
obtained from monocotyledon callus and root apex grown in the absence of 
either auxins or cytokinins. Furthermore the activity of cytokinin oxidase was 
found by Motyka and Kaminck, (1990), on different plant tissues, to be 
enhanced by the exogenous application of cytokinin. It suggesting that, plants 
with synthetic cytokinin could decreased the level of the natural endogenous 
compounds. The stimulating effects of ABA on callus growth or 
embryogenesis may be due to its having overcome the effect of high natural 
cytokinin levels .Evans, et al (1984) recoded that, the interaction between 
ABA and other growth regulators may  play an important role in determining 
the course of differentiation in vitro Basu et al, (1970) showed an additive and 
synergistic effects of ABA with auxins on promoting rooting. Ray et al, (1980) 
reported that, ABA has opposite effects to phenolic substances and can 
enhance the oxidation of IAA which many phenols appear to prevent.  

It could be concluded that, initiation of embryogenic structures from 
callus may be related to the establishment of a particular balance between 
different endogenous growth substance; GS. 
Secondary Product Molecules  

It is obvious from Table 2 that, total alkaloids, flavonoids, carotenoids 
and steroids, were increased whereas total terpenes, glycoside, saponins 
and tannins  were decreased with advancement in age throughout the 
differentiation stages from Gommar explant up to the embryogenic stages 
overall the genotypes used. At plantlet stage, alkaloids, flavonoids, 
carotenoids and steroids tended to decrease but still higher than the 
corresponding explant stage. However, plantlet stage showed values more 
than that in the ST.  . The increase in alkaloids may be  
attributed to an increase in amino acids and neuclic acids initially connected 
with alkaloid synthesis(Helaly, 1977). The correlation between RNA acid DNA 
as well as protein responses to alkaloid synthesis migh point to the 
differences in the effectiveness of RNA and DNA for synthesizing new protein 
Ismail (2005) initially connected with alkaloid biosynthesis. 

The decreased in alkaloid, flavonoids, carotenoids and steroids 
percentages  noticed at the plantlets stage compared with that at 
embryogeneic callus as embryogenic stages may be a result of the 
impairement at of protein synthesis compared with an accumulation at 
internal materials such as lignin and other phenolic compared with the rate of 
alkaloid biosynthesis (Hatung, 2004). Moreover, the decrease in alkaloid % 
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observed may be due to its breakdown to other substances such as amino 
acids or other nitrogenous derivatives(Helaly, 1972).  The increase in total 
alkaloid % noticed in the developmental stages of the two cv(s) studied 
compared with that of initial explant used may have occoured as a result of 
high biosynthetic rate of alkaloid. Zenk, et al (1977) achieved a three fold 
increase in alkaloid yield of a cell line of Catharantms reoseus by feeding 
tryptophan. Feeding tryptophan to the cell suspension of Cinchona sp was 
reported to lead to enhance levels of the quinoline, alkaloid, quinidine and 
quinine (Passaraki, 2002) who reported that, addition of tryptophan at 250 
mg/l (1.25 µM) was not toxic to cultures of cell suspension and led to a 90 % 
increase in alkaloid . They added that, at 500 mg (2.5 µM) tissues showed a 
five – fold increase in alkaloid concentration. These results indicated that, 
Bartamuda cv was superior than sakkoty cv in its ability to tolerate high 
degree of stress and high promoting on tissues growth and development. The 
absorption superiority of cv Bartamude may taken through its capability on 
accumulation of protective substances ; sugars, proline, protein and free A.A. 
in their tissues and consequently, high values of osmotic pressure  against 
stress. 
 
Table 2:  Effects of date palms genotype, culturing developments stage 

and their interactions on the percentages % of certain 
secondary productes 

Genotype 
Developmental 
stage  

Secondary Productes % 
Carotenoids Terpenes glycosides Saponines Flavonoids Tanins Alkaolids steroids 

Bartamuda 

Explant 0.83 0.96 3.97 1.14 3.21 1.31 0.025 0.049 

Callus 0.88 0.66 2.75 1.03 4.76 1.11 0.032 0.061 

Embryogenic  1.03 0.60 2.03 1.00 4.93 1.00 0.036 0.067 

Embryo 1.36 0.60 2.00 0.93 4.99 0.92 0.038 0.086 

plantlet 0.90 1.05 4.21 1.19 3.75 1.80 0.027 0.051 

Mean 1 0.77 2.99 1.06 18.58 1.23 0.0316 0.063 

Sakkoty 

Explant 1.15 1.33 3.81 0.87 2.76 0.97 0.041 0.030 

Callus 1.36 1.11 2.66 0.80 3.33 0.86 0.045 0.027 

Embryogenic  1.96 0.96 2.00 0.68 3.60 0.80 0.047 0.042 

Embryo 2.00 0.90 1.90 0.66 3.96 0.66 0.050 0.050 

plantlet 1.27 1.86 4.0 1.00 3.00 1.25 0.038 0.037 

Mean 1.55 1.23 2.87 0.80 3.33 0.91 0.044 0.037 

Mean 

Explant 0.99 1.145 3.87 1.01 2.99 1,14 0.033 0.040 

Callus 1.12 0.89 2.71 0.92 4.05 1.55 0.039 0.044 

Embryogenic   1.50 0.78 2.02 0,84 4.27 0.90 0.042 0.055 

Embryo 1.68 0.75 1.95 0,85 4.48 0.79 0.044 0.068 

plantlet 1.09 1.55 4.11 1.15 3.38 1,53 0.033 0.044 

LSD at 5% for :          

Genotype ; A                 0.02 0.01 0.11 0.03 0.41 0.03 0.001 0.001 

Developmental stageB    0.03 0. 01 0.12 0.04 0.51 0.03 0.001 0.001 

GenotypeXDevelopmental 
stage;(AxB) 0.07 

0.06 0.20 0.07 0.99 0.05 0.001 0.002 

                                             
The accumulation was positively correlated with the increase in the 

orgonic solutes and improve the adaptation to stress as a result of its ability 
to regulation the uptake and accumulation of different solutes which 
attributed to some alternations in the cell membrane properties. Data in the 
present investigation showed that, Bartamuda cv contained higher ABA 
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values than Sakkoty (Table 1 ). Hegazy  (2003 ) reported that, the presences 
of ABA inhibited Na

+
 and acelerated the consists of K

+
, Ca

++
, Mg

++
 as well as 

total N, P ,proline, total free A.A. as well as and sugars and affectiing on ionic 
balances,DNA and RNA syntheis as well a protein stabilization which 
associated with cell division with action growth and metabolism.  

Overall the developmental stages, it was found that, Bartamuda cv 
has higher values of the relative percentages of  of alkaloid, cartenoids, and 
terpens compared with Sakkoty cv. However Sakkoty cv generally, 
accumulated more steroids, tepens, glycosides, saponins, flavonoids and 
tanines,.  

The interaction treatments showed that embryonic stage in the two 
cv(s) showed higher values of steroids, alkaloids, flavonoids, carotenoids, 
and sterols. The lowest values of these substances were recorded in the 
initial explant used. Moreover, at plantlet stage, in the two cv(s), it was found 
that, total terpens, glycosides, saponins, and tannins were found to be higher 
than that corresponding to the values recorded at the embryogenic callus 
stage which showed lowest values in this respect.  

The results in the present investigation suggest that, plant tissues 
exposed to stress in the media in appropriate ways with respect to the 
osmoregulation by building up organic solutes and/or accumlate inorgenic 
ions, both increament their osmotic potential values to enable a good water 
relation within their cells demond for differentiation and growth (Hatung, 
2004) who reported that, the presence of mineral nutrients in the culture 
media increased the osmotic potential of the cell sap. It is well known that, 
tolerance of a tissues can be achieved by the osmotic adjustment of the cell 
sap concentration through increasing ion uptake and/or accumulation of 
organic solutes. Ghallab and Nesiem, (1999) mentioned that, K

+
 is of a major 

importance for the osmotic pressure of cell sap, and determines the osmotic 
water flux from the external medium. 

The increase which noticed in alkaloids  ,flavonoids, carotenoids and 
steroids  as an organic solutes may increased transports rate as previously 
mentianed by Helaly et al (1985 a and b) The increase in transpiration rate; 
T.R decreased free and total water contant in the tissues and consequently, 
the presence of enhanced quantities of electrolytes in the tissues cells have 
direct effect on protein hydration, due to the effect of ions on the character of 
the hydration shell surrounding the protein molecules . 

These compatible solutes have the role of adjustment the osmotic 
potential of the cytoplasm to that of the vacuole, thus maintaining an osmotic 
equilibrium between the two compartment. According to (Hatung, 2004) 
increases in cytoplasmic and vascular osmotic pressures inevitable result of 
ion accumulation and osmotic adjustment and also affect protein hydration 
and probably related to the degree of differentiation and growth of the tissues 
cells. 

The behavior of carotenods and flavonoides in the two cv(s) with the 
superiorly of Bartamuda cv regarding to the developmental stage may reflect 
its well known role in the tissues as a protective components  (Jeffrey, 1987 
and El-Emary, 2005). The results in the present investigation, confirmed a 
positive correlation between the magnitude of growth vigour and solute 
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accumulating potential with specific referring to Bartamuda cv which recorded 
higher values compared with sakkoty. The accumulation of much more 
solutes in the Bartamuda cv as a mechanism of tolerance induced their ability 
to extract more water from the stressed media. 

The positive correlation responses with increasing in steroid  
biosynthesis % in the two cv(s) studied  with advancement in age up to the 
embryo stage may be due to the presences of steroid  precursors in the 
culture media . Steroids family belongs to terpenoids or isoterpenoids and 
include  sterols, vitamine D, bile acids , a number or isoterpenoids and 
include sterols, vitamine-D , bile acids,a number of  sex hormones and 
adrenal cortex hormones, some hydrocarbons and other compounds (Abd El-
Rahman,1991).B- sitosterol, campestral, Stigmasterol, ergosterol and 
brassicasterol are the principal plant sterols (Hatung,  2004) 

It was found that, precursor level in callus was only 2-10 % of that 
found in the intact plant. Many authors isolated steroids compounds from 
date palm, as a first time, from pollens (Benette et al, 1996), fruits (Kikuchi 
and Miki, 1978), and stems (Fermandez et al., 1983) cake of palm. However, 
an attempt of isolation and production of secondary products by mean of 
tissue cultures was recorded but the data available are rare. 
 The oxidized sterols and steroidal ketones have often been isolated 
from callus tissues (Itokawa et al., 1975). Passaraki (2002) reported that, in 
biosynthesis of a brassinosteroids in cell cultures of Cartharanthus roseus a 
biosynthetic pathway leading from campesterol via the key intermediates 
campestanol, cathesterone, testerone, typhasterone, castasterone up to 
brassinalide has been established. He added that, the low digoxin 
concentration present in the leaf culture as compared to soil- grown plant 
leaves or roots, may be, due in part, to either its ages or its stages of 
development. 

The relationship between steroids and alkaloids was previously 
clarified by Jain and Sahoo (1986) who found that, ten month-old callus 
cultures of Solanum glaucophylum were used in studies for isolation of 
steroida and steroidal alkaloids. However, these relation need more 
information and further investigations. 
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دراسات نباتية على االكثار الدقيق لصنفين جافين من نخيل البلح باستخدام تقنية 
 زراعة االنسجة 

  .رمونات النباتية و انتاج المركبات الثانويةـاله -3
 عادل السيد احمد حجازى**و حنان أحمد محمد الحسينى*، محمد نصر الدين هاللى* 

امعة المنصورةج –كلية الزراعة   -قسم النبات الزراعى   *   
 جامعة المنوفية –والتقنية الحيوية ** معهد الهندسة الوراثية 

 

سجل صنف البرتمودا قيماً من األكسينات والجبرلينات والسيتوكينينات، أكبرر مرن الصرنف 
 سكوتى، وأقل من حمض األبسسيك، والفينوالت الكلية، والعكس صحيح .

بريلينررات كانررت مسررجلة  نررى المنفصررل النبرراتى ىنررد لرروحأ أن أىلررى قرريأل مررن األكسررينات، والجو لقررد 
زراىتة، ثأل تناقصت هذه القيأل،  خالل مراحل النمرو، بردً  مرن مرحلرة تكروين الكرالس، وحترى تكروين 
األجنه الجسدية، ثأل إزداد مرة أخرى، ىند تكوين النبيتات . وىلرى العكرس مرن ذلرك ،نقرد زاد تركيرز 

،والكرالس الجنينر، ،ثرأل تنراقد بعرد ذلرك. وكانرت مرحلررة  السريتوكينين، خرالل مراحرل تكروين الكرالس
الكررالس الجنينررى، أكثررر إحترروا اً ىلررى السرريتوكينينات. ومررن ناحيررة أخرررى، نقررد ازداد تركيررز حمررض 
األبسيسك، والفينوالت الكلية، خالل مرحلة تكوين الكالس نقر  ، ثرأل تناقصرت تردريجياً، حترى مرحلرة 

 الزيادة الغير معنوية الملحوأة نى مرحلة تكوين النبيتات .تكوين األجنه الجسدية، بالرغأل من  
أوضحت معامالت التداخل، أن صنف البرتمودا، سجل أىلى تركيز مرن األكسرينات، و لقد  

والجبرلينات،  والسيتوكينينات، نى المنفصل النباتى ىند زراىته ، بينما السكوتى،  أى رى أدنرى قريأل 
ولقد كانت قيأل حمض األبسسيك، أىلى ما يمكن نى مرحلة تكروين نى مرحلة تكوين الكالس الجنينى .

 الكالس، وتالها نى ذلك  مرحلة تكوين النبيتات، وأقها نى مرحلة  نمو الكالس وتميزه ونضجة. 
إلى أن تكوين األجنة الجسدية، مرن الكرالس، تحردده ىالقرة التروازن برين مرواد  وتخلد النتائج،       

 النمو الداخلية المختلفة،نى حدود التركيب الوراثى للصنف، تحت تأثيرنعل الجين. 
زاد تركيررز القلويرردات الكليررة، والفالنونويرردات، والكاروتنيرردات، و مررن ناحيررة اخرررى نقررد 
لتربينرات والجليكوسريدات، والسرابونينات، والتانينرات، مرد زيرادة واالستيروالت، بينمرا نقرد تركيرز ا

األأل ، قبررل زراىترره، وحتررى تكرروين -مراحررل نمررو وتميررز المنفصررل النبرراتى، برردً  مررن المنفصررل النبرراتى
األجنررررة الجسرررردية . أمررررا نررررى  مرحلررررة تكرررروين النبيتات،نقررررد إتجهررررت القلويرررردات، والفالنونويرررردات، 

 لكنها ألت أكثر تركيزا ىنه نى العمر األول.واالستيروالت نحو التناقد، و
إحترروى صررنف البرتمررودا، ىلررى قرريأل مرتفعررة مررن القلويرردات، والكاروتينيرردات، والتربينررات، مقارنررة 
بالسكوتى. بينمرا األخيرر، إحتروى ىلرى أىلرى نسربة مرن االسرتيروالت، والتربينرات، والجليكوسريدات، 

 والسابونينات، والفالنونويدات، والتانينات .
أأهرت معامالت التداخل ،أن مرحلرة تكروين األجنرة الجسردية، نرى الصرنفين، أحتروت كما 

ىلى أىلى قيأل من االستيروالت، والقلويدات، والفالنونويدات، والكاروتينيدات، والسابونينات، وأقلهرا 
وسيدات، كانت نى المنفصل النباتى قبل زراىته. باالضانة الى ذلك ، نقد وجد أن التربينات ، والجليك
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والسررابونينات، والتانينررات، كانررت أىلررى تركيررزاً نررى مرحلررة تكرروين النبيتررات، ىنرره نررى مرحلررة تكررون 
 الكالس الجنينى نى كال الصنفين، والتى أحتوت ىلى أدنى قيأل من هذه  المركبات. 

 
 


