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Abstract

Phytochormones are chemical ~messengers playing —an
important role in regulation of the growth and development of
higher plants. The role of growth regulators in directing the
translocation and accumulation of nutrients in plants was detected.
Datura Stramonium L. plants were sprayed separately with IAA (50,
100 and 200 ppm), Kinetin (5, 10 and 20 ppm), Ethrel (50, 100 and
200 ppm) and Alar (1000, 2000 and 4000 ppm). The predominant
fatty acids of the seed oil were Cyg0, Cig:q and Cyg:p Also traces of
remaining even-number and odd number saturated and
unsaturated fatty acids were present. IAA, kinetin, Ethrel and Alar
at different concentration caused an increase in the percent of
stearic, palmitic, oleic and behenic acids. On the other hand, the
percent of lenoleic acid was decreased.

Amino acids and protein contents were determined in seeds of
Datura stramonium L. plants, which were separately developed,
under the effect of the different concentrations of IAA, kinetin,
Ethrel and Alar. The results revealed that the seed protein
comprised 17 common amino acids. The major amino acids were
glycine, alanine, aspartic acid and glutamic acid. Amino acids such
as methionine, arginine, leucine, phenylalanine, lysine, valine and
threonine were present in normal concentrations. Other essential
and non-essential amino acids were present also in minor
concentrations, except serine. The protein content of all treatments
was higher than the control. The activity rates of these plant
growth regulators on protein biosynthesis was in the decreasing
order: Kinetin > Alar> IAA> Ethrel. Total free amino acids were
present in low concentration in all treatments.

INTRODUCTION

Datura Stramonium L. plant is a member of the family solanacia and one of the
important medicinal plant grown Bnouham et a/, (2002). Rawia Zayeda et a/. (2006),
Shehata and Elbanna (1999) and Berkov et al (2003) reported that Datura
Stramonium is cultivated mainly for its alkaloids. Abd el-Samad et a/. (1980) also
reported that the seed oil percent is approximately similar to cotton seed oil. The
effect of growth regulators on the oil content of seeds of some plants was studied by
several investigators. In this connection, Bodrov (1973) reported that spraying

sunflower plants with GA; at the beginning of flowering stage gave a lower yield of
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seeds oil content. Izzo et al. (1977) stated that treatment of Vicia sative L with GA; or
CCC increased the triglyceride content of the seeds oil. Latti et a/. (1977) mentioned
that spraying Vicia Sativa L with GA; or CCC increased stearic, oleic, linolenic and the
free fatty acids contents. Arana et al (2006) found that there is a GA response in
Datura ferox seeds plants. Khalil (1992) reported that IAA and Ethrel at various
concentrations (107 to 10°%) had a pronouned stimulatory effect on photosynthesis,
protein synthesis, RNA synthesis and the other studied process. Casal et a/. (1991)
found that IAA at hight concentration, severely inhibited the different processes in
Datura ferox Concentration. Rimoozi and Vetter (1974) found that regarding Agaricus
bisporus Ethrel at low concentration decreased the level of individual amino acids,
while it was increased at high concentration of Ethrel, They also found that Ethrel at
all concentration decreased protein levels of the plant . Abd el-Rahim et a/. (2000)
stated that spraying kinetin at 10 ppm on Datura plants increased the protein and free
amino acid contents of young leaves. Suryanaraycena et al. (1978) showed that the
formation of protein in leaf and stem of mango was promoted by Alar (5000 ppm)
treatment . '
The aim of the present work was to study the role of some plant growth
regulators (IAA, kinetin, Ethrel and Alar) on the oil contents and fatty acids
composition as well as protein levels and amino acids composition of Datura

Sstramonium seeds.
MATERIALS AND METHODS

Datura stramonium L. was conducted to study the effect of the growth regulators
on the chemical composition of the harvested seeds. The seeds Of Datura stramonium
were obtained from pharmacognosy Dept. Fac. Pharm., Cairo Univ., Pot experiments
were conducted during two successive seasons 2002 and 2003 to study the impact of
four growth regulators on the chemical composition of the harvested seeds. The
experimental treatments were arranged in a complete randomized design three
rephicates. The experiment comprised of 132 pots, each 12 pots were assigned for
one treatment. The experimental pots were irrigated regularly with tap water and
received two sprays of the different doses of the growth regulators as follows:

1- Indol acetic acid (IAA) at 50 ppm

2- Indol acetic acid (IAA) at 100 ppm

3- Indol acetic acid (IAA) at 200 ppm

4- Kinetin at 5 ppm

5- Kinetin at 10 ppm

6- Kinetin at 20 ppm
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7- Ethrel at 50 ppm

8- Ethrel at 100 ppm

9- Ethrel at 200 ppm

10~ Alar at 1000 ppm

11- Alar at 2000 ppm

12- Alar at 4000 ppm

13- Control treatment plants received spray of distilled water.

The Datura stramonium seeds (10 seeds for eash pot) were sown in earthenware
pots, 40 cm in diameter, was filled with 15 kg of clay soil which obtained from
aforementioned farm . It was air dried , softly crushed, sieved through a 2 mm sieva,
mixed thoroughly. The two experiments were done at the National Research center
(NRC), Kanater during 2002 — 2003 at the first of April the growth regulators at the
above mentioned concentrations were applied twice by means of an atomizer sprayer.
The first application was at tillering stage, i.e. about 45 days from sowing (number of
plants in each pot was thinned then singled to one plant pot) while the second
application was carried out after 30 days from the first application (about 75 days
from sowing).

At the harvest time (after about four months from sowing maturity stage) the
mature seeds of treated and control Datura plants were separated and ground for the
chemical determinations. The oil content of the ground seeds of Datura Stramonium
was extracted with petroleum ether (b.P. 60 — 80°C) in a soxhlet apparatus according
to A.0.A.C. (1980).

Identification and determination of the fatty acids by gas liquid
chromatographic techniques:

The total fatty acids were prepared from the seeds oil by the method
recommended by A.O0.A.C. (1980) and their methyl esters were prepared by
diazomethane method (Abd El-Samad et af, 1980). Fatty acid methyl esters were
analyzed by gas liquid chromatography (GLC) using pye Unicam model 104 gas liquid
chromatograph equipped with a flame ionization detector and coiled glass column (1.5
m x 4 mm) packed with 10% PEGA supported on acid washed diatomite C (100-120
mesh). The gas chromatographic conditions used for isothermal work were as

follows:-

Column temperature : 170°C
Detector temperature 1 220°C
Range 1 x 100
Attinuator $5x 122
Hydrogen flow rate : 45 ml/min
Nitrogen fiow rate : 45 ml/min
Air flow rate : 500 ml/min.

Chart speed : 1 Cm/2 min
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The area of eash peak, representing the fatty acid methyl ester, was measured
and the percentage composition of fatty acids was calculated.

Determination of Total Individual Amino Acids:-

Qualitative and quantitative determination of the individual amino acids (Free
amino acids and protein) in datura seeds, were carried out using thin layer
chromatographic technique as described by Bhushan (1991).

Determination of true Protein:

The true protein of datura seeds was determined as follows:-

A sample of datura seeds flour (0.50) was carefully milled with 2 ml of 2% of
trichloroacetic acid solution.

The precipitated protein was separated by centrifugation and washed several
times by the same reagent to remove the low molecular weight of nitrogenous
compounds which may interfere with protein determination. The isolated protein was
estimated by the usual micro-Kjeldahl method (A.O.A.C., 1980).

RESULTS AND DISCUSSION

Extracted Datura seeds oil percentage (Table 1) reached its highest % by
spraying plants with IAA at 100 ppm, kinetin at 5 ppm, Ethrel at 200 ppm and Alar at
2000 ppm.

Table 1. The oil percent of Datura seeds treated with different concentration of the

growth regulators.

Growth regulators Concentration Seeds oil
treatments (ppm) Content %
Control Distilled water 14.60 + 1.20
50 18.94 + 1.11
IAA 100 20.38 + 1.09
200 17.90 +1.32
5 22.19 +2.01
Kinetin 10 14.47 +1.21
20 14.29 + 1.31
50 14.69 + 1.00
Ethrel 100 16.29 + 1.52
200 18.18 + 1.22
1000 13.82 +1.01
Alar 2000 18.87 + 1.51
4000 14.16 + 1.17

Values were average of 12 plants.
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The total fatty acids were isolated from the oil and their methyl esters were
prepared. Table 2 showed that, the predominant fatty acids are even number Cy,
Cig:1 and Cygp (13.17, 14.43 and 71.01% respectively). Also traces of even-numbered
Cior Ciz, Cia, Cig and Cp, (0.46, 0.05, 0.07, 0.33 and 0.48% respectively) were
detected. The high percentage of even numbered fatty acids in Datura seeds reflects
their biosynthetic pathway from acetate by condensation. Also the high percentage of
unsaturated fatty acids proved the efficiency of desaturation.

It is observed from Table 2 that the Datura seeds oil contained a high amount of
the essential fatty acid (Cys.» linoleic acid). It is also clear from Table 2 that spraying
with IAA, kinetin, Ethrel and Alar with different doses decreased the percentage of
linoleic acid. The interpretation of these results is based on the hypothesis that the
defferent regulators promote the desaturase enzymes in the seeds. All doses of IAA,
kinetin, Ethrel and Alar (except IAA at at 100 ppm, kinetin at 5 ppm and Alar at 2000
and 4000 ppm) decreased the oleic acid percent. On the other hand all doses of IAA,
kinetin, Ethrel and Alar (except Ethrel at 200 ppm) increased C,, Fatty acid.

These results are in agreement with those of Abd el-samed et &/ (1980), they
found that Alar as a growth regulator increased C22 fatty acid content of Roselle
seeds oil. Also Diab et al. (1981) and Abd el-Rahim et a/. (2000) observed similar
findings.

Table 2. The percent of the individual fatty acids in seeds oil of Datura as affected by
IAA, kinetin, Ethrel and Alar.

Hormon | Con. Fatty acids
ppm Gy Cy Cu Cuy Cis Cis Gis Gy | Cis C»

Control 00 0.46 2 0.05 = 0.07 13.17 | 0.33 1443 | 71.01 0.48
50 0.80 - 0.29 = 0.12 1539 | 0.27 13.30 | 63.66 6.17
TAA 100 0.09 - 0.12 J 0.07 13.04 | 0.27 16.50 | 67.32 2.59
200 0.27 0.23 0.91 0.10 0.30 12.24 1.42 8.50 41.25 | 34.78
5 0.29 b 0.25 « 0.11 | 22.02 | 0.50 | 19.30 | 47.33 | 10.20
kinetin 10 0.36 = 0.16 0.09 0.14 11.60 | 0.38 | 11.51 | 61.80 | 13.96

20 463 | 0.07 | 011 | 0.10 | 0.16 | 16.15 | 0.56 | 14.38 | 57.78 | 5.62

50 0.38 0.16 | 0.13 0.06 0.06 | 1460 | 2.16 | 12.80 | 56.11 | 13.54

Ethrel 100 9.25 g 055 | 0.82 [ 6.57 | 10.07 [ 0.55 | 9.94 | 49.64 | 12.61
200 | 15.79 | 8.06 1.22 1.23 | 3327 | 3.61 0.23 7.91 | 2845 | 0.23
1000 | 0.02 - 0.02 = 0.02 | 24.38 | 0.34 | 13.69 | 60.57 | 0.78
Alar 2000 | 0.48 ¥ 0.02 g 0.18 | 19.24 | 0.35 | 20.28 | 54.11 | 5.16
4000 | 0.85 S 0.18 = 032 | 1180 | 0.30 | 28.76 | 51.71 | 6.08

By spraying Datura plants with IAA at 100, kinetin at 5 ppm, Ethrel at 200 ppm
and Alar at 2000 ppm produced the highest percentage of Datura seeds oil (Table 1).
These four treatments oil observed different constituents.

Data recorded in table 2 indicate that treating Datura plants with Ethrel at 200
ppm increased Cyo, Ci;, Cy3 and Cyq (15.79, 8.06, 1.22 and 33.27% respectively).
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Mean while there was a higher decrease in the other fatty acids Cis, Cigr Cis:1r Cigias
Cy (3.61, 0.23. 7.91, 28.45 and 0.23% respectively). Also, kinetin at 5 ppm and Alar
at 2000 ppm treatments on Datura plants showed nearly the same effect in which,
Cu, Cis, Cis, Cisin @nd G contents were increased but the content of Cigz, Was
decreased relative to control. Mean —while, Cyo and Cio contents were decreased by
kinetin 5 ppm and Alar 2000 ppm respectively but Cyo and Cy, were increased by Alar
2000 ppm and kinetin 5 ppm respectively. On the ether hand, the effect of IAA at 100
ppm nearly unchanged the fatty acids content of Datura seeds oil except that of Ci»
and Cy, was increased but of Cy fatty acid was decreased.

From the previous data it can be concluded that the using of growth regulators
changed the biosynthesis of saturated and unsaturated fatty acids. The interpretation
of the above results is that Ethrel at 200 ppm Alar at 2000 ppm and Kinetin at 5 ppm
treatments promoted the acetate moiety condensation and inhibits the desaturase
enzymes (Lotti et al., 1977).

The amino acids and protein content in seeds of Datura stramonium L. Plants
sprayed with different concentrations of IAA (50, 100 and 200 ppm), kinetin (5, 10
and 20 ppm), Ethrel (50, 100 and 200 ppm) and Alar (1000, 2000 and 4000 ppm)
were determined. The results are shown in table 3.

It is evident from data in table 3 that the content of total protein and amino acids
contents were affected by the different concentrations of the aforementioned plant
growth regulators. On the other hand, it is found that, its maximum level was attained
at 100 ppm of IAA, 5 ppm kinetin, 200 ppm Ethrel and 2000 ppm Alar. Almost no
change in the content of total amino acids at concentration of IAA 50 ppm, Alar 1000
ppm and kinetin 20 ppm was recorded, while Ethrel at 50 ppm treatment produced
the minimum level. (similar to control) relative to the other treatments. However, all
treatments decreased the levels of the total free amino acids relative to control. It
must be noticed also that the content of total amino acids is always greater in seeds
which were developed under influence of most of the concentrations

By examining data in Table 3 it is apparent that the acid hydrolysate of the datura
seeds contained 17 common amino acids. Furthermore, it is possible to classify the
detected amino acids into three groups. The first group comprising the major amino
acids, these are glycine, alanine, aspartic acid, glutamic acid (non — essential amino
acids), whereas the second group contained: methionine, arginine, phenylalanine,
leucine, serine, lysine, threonine and valine (essential amino acids except serine) in
moderate quantity and the third group, comprised the amino acids histidine, tyrosine,
cysteine, proline and isoleucine (essential amino acids except cysteine and proline) in

minor concentrations (Table 3).
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It is noticed from the date in Table 3 that no great variations were observed
among the different stimulants on the amino acids contents of Datura seed. It was
therefore suggested that the level and not the source of the plant stimulants may be
the main factor which affected the formation of most amino acids during the seed
development.

It is of interest to note that the content of threonine was increased by at least two
fold in all treatments as refered to the control. This trend was also true for glutamic
acid by treatments of kinetin and Alar as well as Ethrel at 200 ppm.

As indicated in Table 3, the concentrations of most amino acids of Datura seeds
were increased or decreased within certain limits parallel with the increasing or
decreasing their protein contents but were not by increasing the concentration of the
stimulants. In conniction, the relative percentages of these amino acids were
changed. These results indicated that the present plant growth regulators (IAA at
100, Ethrel at 200, kinetin at 5 and Alar at 2000 ppm) which elevated the protein
content of Datura seed, in different order may be stimulated the enzymes concerned
with essential and non-essential amino acids. In this respect, proline content was
decreased in all treatments as refered to the control. These results are in accordance
with those of Hamama et a/. (1981) on Datura and in some extent with those
obtained on tomato by Sharma and Pande (1975) and disagree with the data obtained
on Agaricus bisporus, except of proline by Rimoezi and Vetter (1974).

The date in Table 3 clearly show that the content of true protein was increased in
the seeds of all treatment . The highest level of protein contents were in seeds of
datura plant treated with Ethrel at 200 ppm followed by kinetin at 5 ppm then Alar at
2000 ppm and IAA at 100 ppm. However, these results may be due to the stimulatory
effects of the alorementioned plant growth regulators on the biosynthesis of RNA and
protein (Beaudoin et a/,, 2006 and Meir et al,, 2006).

The results reported in this investigation are in accordance with these reported by
Abdel-Samed et al. (1980) and Mella et al. (2004). However, the present results
indicated also that the protein contents of all subjected seeds were higher in its
amount of certain amino acids than the control. This may be due to the accelaration
of the rate of incorporation of methionine, phenylalanine, leucine and threonine into
protein fraction by the applied stimulants. These findings are in agreement in some
extent, with those reported by Yakovleva et al. (1975). They reported that in vitro,
phytohormones and abscisic acid slightly affect the protein synthesis, as well as
Chrocomo and Lee (1975), they showed that kinetin and IAA had some effects on
protein biosynthesis of Phaseolus valgaris coleaptiles.

It is of interest to note that the concentration of the total free amino (Table 3)
was decreased by less than 50% in all subjected seeds as compared with the control.
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Also, the increases of protein and amino acids content by the growth regulators
treatment are paralleled with the content of total seeds oil, in which, the increasing of
seeds oil by IAA, kinetin, Ethrel and Alar (100, 5, 200 and 2000 ppm respectivety) was
accompanied by the increasing of total protein and amino acids content by the same
treatments.

These results indicated that free amino acids are synthesized and directly
incorporated into protein chains of the enzymes which are responsible for the
biosynthesis of fatty acids then incorporated into triglycerides (oil of seeds). This fact
may be due to the enhancement of the aminoacyl — T- RNA synthetase, which
catalyses the linkage between an amino acid and its specific t RNA in the process of
protein biosynthesis (Biswas et a/., 1973 and Mella ef al., 2004).

In addition, the increasing of ribosomal RNA by the present stimulants promoted
the incorporation of the activated amino acids (t RNA.AA) into protein chains and then
into the responsible enzymes. Furthermore, the binding energy required to form a
new peptide linkage was dervied from GTP, which increased also by the growth
regulators (Meir et al,, 2006 and Beaudoin et a/., 2000).
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