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CHANGES IN CHEMICAL COMPOSITION
OF FRUITS OF SALINIZED DATURA
STRAMONIUM

R. M. ALI*

SUMMARY: Changes in growth and chemical composition such as carbohydrate, protein, free
amino acids, alkaloids, and minerals of fruits of salinized Datura stramonium were studied. Fresh and
dry matter was mostly increased with the rise of salinization level. Generally, the insoluble and total
carbohydrate, insoluble protein. Free amino acids other than proline and total alkaloid contents
increased significantly with the rise of salinization level. However, the soluble carbohydrate, soluble
and total protein, and proline contents decreased with the rise of salinization level. Mineral composi-
tion also exhibited significant changes, but the dominant feature was the progressively increase of

sodium content with the rise of salinity level.
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INTRODUCTION

Adverse effects of salt stress on growth, dry matter
production and economic yield of a number of cultivated
plant species have been subjected to extensive investiga-
tions in recent year (2, 16, 22). However, the information
regarding the effect of salt stress on the fruits is meager.

The adverse effects of salt stress on plant metabolism
include accumulation of carbohydrates (9, 13), stimulates
or reduction in the rates of synthesis of proteins (12, 21),
accumulation of amino acids (1, 8, 29). Proline in particu-
lar was frequently recorded to be considerably accumu-
lated more than any other free amino acids in water stress
plants. However the plant ability to accumulate proline
under stress conditions varies between species or even
varieties (5, 26, 27, 33).

Furthermore salt stress may lead to an accumulation
of ion including Na and Cl and to an deficiency in certain
other including K in the vegetative parts of plants (15, 28).

As far as the literature available no regular studies
were performed concerning the effect of salinity on the
metabolic activities and alkaloid contents of fruits of
medicinal plants. Only, Ahmed et al. (1) work on the effect
of salinity on Datura stramonium and Hyoscyamus muti-
cus found that the total alkaloid contents as well as the
contents of various alkaloids fractions in both plants,
increased mostly with the rise of salinization level, what-
ever the organs (leaves, stem and root) analyzed.
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Thus, the aim of the present work was to study the
changes that might take place in fresh and dry matter and
the chemical composition in fruits of Datura stramonium
such as (carbohydrates, protein, amino acid, proline,
alkaloids and mineral composition) after being subjected
to some salinization treatments.

MATERIALS AND METHODS

Datura stramonium was used as test plant in this investiga-
tion. Seeds obtained from the University farm were sown in plas-
tic pots, perforated at the bottom Each pots were irrigated with
irrigation water till complete germination occurs. The seedlings
were then thinned and ten plants per pot were left to grow for
weeks at a soil water potential near the field capacity. Thereafter
1/10 Pfeffer's nutrient solution containing various salinization
levels (0.0, 1000, 3000, 5000 and 7000 ppm) was used for irriga-
tion. Salinization was performed by a mixture of NaCl and CaCl,
(2:1 by weight). The nutrient solutions used was a 1/10 dilution of
Pfeffer's nutrient solutions and was composed of (gm/1) 0.8
Ca(NOg3),, 0.2 KCL, 0.2 KH,POy, 0.2 MgSO,. Micronutrients
were supplied to the nutrient solutions at concentrations similar
to those used by Arnon and Hoaglend (4). The formula and
weights of chemicals (mg/l) used were 2.86 H3BO3, 1.81
MnCl,.4H,0, 0.08 CuS0O4.5H,0, 0.22 ZnSO,, 0.09
H,M00,4.H,0 and (FeS0O,4.7H,0 0.5%. 0.6 ml/1: tartaric acid
0.4%. 0.6 ml/1). The PH value of this nutrient solution was
5.7£0.3. In order to prevent the accumulation of salts, the soil in
each pot was leached every two weeks with excessive amount
of water. Three replicates were considered for each treatments,
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each replicate contained 10 fruits were collected. The plants
were left to grow under these various salinization treatments for
60 days. Thereafter they harvested and processed for analysis
the fruits.

At the end of the experiment the fresh and dry matter of fruits
of each treatment were taken to determine per fruits.

For the determination of carbohydrates, the anthrons
sulphuric acid method which was carried out applied by Schlegel
(24). Proteins were estimated by the method of Lowry et al. (19).
For the determination of free proline, the method recommended
by Bates et al. (6) was used. For the determination of total alka-
loids, the Vitali color reaction method given by Fish (10) was
used. The alkaloid content was calculated as mg atropine gm-1
dry matter. The flame emission is a sensitive method for the
determination of cations such as sodium, potassium and cal-
cium, flame photometer method (30) was used.

RESULTS AND DISCUSSION

The fresh and dry matter of fruits of Datura stramo-
nium was mostly enhanced with the rise of salinization
level (Table 1). Such a stimulation in growth was also
recorded in the vegetative parts of flowering plants in the
halophytes and succulent plants after being subjected to
salinity treatments (11, 32).

Salinity stress was found to induce profound changes
in the components of carbohydrates. Salinity is capable of
inducing a general increase in insoluble and total carbo-
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hydrate contents while the soluble carbohydrate contents
decreased with the rise of salinization level 1 as shown in
Table 1. Such accumulation or reduction was recorded by
many investigators (9, 13).

The data in Table 1 clearly show that the soluble and
the total protein in the fruits of salinized Datura stramonium
were sharply reduced with the rise of salinization level,
while the insoluble fraction of protein highly significant
increase with the rise of salinization level. The stimulation
or reduction of protein are in accordance with those
obtained by some other suthors (12, 17, 21).

Changes in proline and other free amino acids in the
fruits of Datura stramonium after the plant being subjected
to various salinization treatment was shown in Table 1.
The contents of proline decreased progressively with the
rise of salinization level. However, the contents of free
amino acids highly significant increased with the rise of
salinization level, which of considerably higher values
compared to those of proline. These results are in accor-
dance with those obtained by some other authors working
on vegetable parts of some economic plants (1, 8, 23, 29).

The total alkaloid contents in fruits of Datura stramo-
nium exhibited highly significant amount under salinization
level up to level 3000 ppm. There above these contents
tended to decreased again with the rise of salinization level.

Generally, it can be seen that the increase of total
alkaloid content in salinized Datura stramonium fruits

Table 1: Changes in growth and chemical composition of fruits of salinized Datura stramonium.

Plant anteriols Carbohydrates content Protein content Proline | Total Total | Mineral composition
mg gm-L dry motter mg gm-L dry motter |mg gml| free | alkaids | mg gm-1 dry motter
— dry amino |mg gm-1
Salinization | Frech Dry |Soluble|Insoluble| Total [Soluble|Insoluble| Total motter | acid mg dr Na K Ca
level (ppm) | weight | weight o y
. . gm ™ dry| motter
gm fruit-1|gm fruit1 motter
0.0 1.94 0.93 31.40 | 48.62 |80.02| 46.18 | 12.80 |58.98| 8.22 49.70 4.83 1.16 | 24.01| 0.05
1000 2.37 1.01 | 2260 | 72.60 |95.20| 35.29 | 18.24 |53.53| 7.93 | 102.13 | 9.26 1.43 | 24.75| 0.05
3000 241 1.12 | 22.30 | 81.70 |104.00| 32.35 | 17.94 |50.29| 5.48 99.70 | 10.57 | 1.43 | 24.49| 0.05
5000 2.23 0.99 | 22.00 | 97.00 |119.00| 31.76 | 17.06 |48.82| 5.48 98.48 5.73 1.96 | 24.44| 0.05
7000 217 0.97 | 20.80 | 93.70 |94.50 | 30.36 | 16.03 |46.33| 5.30 24.21 431 1.34 | 24.40| 0.05
L.S.D.at5%| 0.42 0.19 1.40 3.19 343 | 245 223 |267| 1.30 431 2.52 0.22 | 0.73 | 0.07
L.S.D.ath%| 0.63 0.29 211 4.82 519 | 3.71 3.38 | 4.04 | 1.97 6.53 3.82 037 | 1.11 | 0.11

* Significant differences as compared with the control
“ Highly significant differences as compared with the control
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goes parallel to the accumulation of free amino acids
other than proline. This could be due to the fact that
ornithine, the precursor of tropane alkaloids (3) and
proline have the same precursor namely glutamic acid.
Therefore it can be said that salinity could inhibit the
transamination reactions and hence the glutamic acid is
accumulated and transformed to other nitrogenous
compounds such as ornithine. Proline not accumulated
and ornithine was further transformed to tropane alkaloid.
Devitt et al. (7) reported that free proline decreased with
increasing salinity in wheat grain.

The data in Table 1 clearly show that highly significant
accumulation of sodium with increase salinization level.
Higher accumulation of sodium after salinization has been
recorded in various crop species Lessani and Marschner
(18). Potassium content was not influenced by the high
accumulation of sodium, and remained more or less
constant under the various salinization levels used. The
content of calcium was not influenced with the rise of
salinization level. Similar results was also obtained by
Shimose (25); Wilson et al. (31); and Heikal (14).

Finally, it can be concluded that as far as the cons-
tituents followed, there are some metabolic discorders in
the fruits of Datura stramonium plant under salinization
conditions. Fortunately these discorders include the
accumulation of alkaloids for which this medicinal plant is
generally considered.
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