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Abstract: The aim of this experiment was to study the effect of different doses of fast neutrons irradiation (0.0, 105, 
107 and 109 n/cm2) on damsin, ambrosin, amino acids and chlorophyll contents in damsisa plant grown under 
different levels of soil water holding capacity 100%, 75%, 50% and 25% (W.H.C). Irradiated and un-irradiated 
seeds were sown in pots containing sand-loamy soil. Also, a group of irradiated and un-irradiated seeds were sown 
in normal soils (100%, W.H.C.) serve as a control, pots irrigated with tap water until required field capacity. It was 
observed that, increasing soil water stress condition decreased ambrosin, damsin, chlorophyll contents and amino 
acids in damsisa shoots. But, proline concentration recorded an increase along with increasing water stress 
treatments. While, increasing fast neutrons irradiation dose until (107 n/cm2) stimulate ambrosin, damsin, 
chlorophyll contents and amino acids in damsisa shoots grown under different soil water stress. The obtained result 
showed that uses fast neutrons irradiation at dose of 107 n/m2. accompanied with drought treatments would improve 
markedly the adverse effect of water stress on ambrosin, damsin, chlorophyll contents and amino acids in damsisa 
shoots. 
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1.Introduction 

Damsisa or Ambrosia maritima L. belongs to 
subfamily Tubuliflorae, that represent a branch of 
family Compositae from flowering plants (Evans. 
1996). It is a widely distributed weed in southern 
parts of Egypt, Sudan, Senegal, and neighboring 
countries. In Egypt, it is a popular medicinal plant for 
the treatment of renal colic and calculi. It acts also as 
antispasmodic, diuretic and useful in bronchial 
asthma, spasms and frequent urination (Ghazanfar, 
1994). Ambrosin and damsin considered as the most 
active ingredients in damsisa plants, (Abdelgaleil, 
2010). Ambrosin was synthesized and described by 
Grieco et al. (1982), they attributed it to a group of 
natural products known as psuedo-guaianolides. 
Ambrosin used as tumor inhibitory agent (Torrance et 
al., 1975), Moreover, Geerts et al. (1992) 
demonstrated a toxic effect of Ambrosia maritima to 
snails and nontarget organisms. Drinking decoctions 
of damsisa leaves were the most commonly used 
remedy for schistosomiasis in upper Egypt (Kloos et 
al., 1982). It acts also as antispasmodic, diuretic and 
useful in bronchial asthma, spasms and frequent 
urination (Ghazanfar, 1994). Aqueous methanol 
extract of damsisa leaves had hepatoprotective and 
antioxidant actions in drug that induce hepatotoxicity 
in rats (Ahmed and Khater, 2001). Moreover, 
(Abdelgaleil, 2010) indicated that some 
sesquiterpenes isolated from Ambrosia maritima have 

marked insecticidal, herbicidal and molluscicidal 
activities. Recently, (Abdelgaleil, et al., 2011) 
indicated that the sesquiterpenes isolated from 
Ambrosia maritima possessed pronounced antifungal 
activity against some plant pathogenic fungi. 

Fast neutrons irradiation considered as a 
valuable tools, from which, developing varieties that 
economically and agriculturally important and have 
high productivity potential (Hashem, 2011). 
Moreover, γ-rays irradiation increases plant 
resistance to unfavorite conditions such as drought, 
water stresses, cold and in some condition insects or 
diseases (Hussein et al., 2012). Moreover, irradiation 
has been found to produce a good mutation in the 
plants and consequently good yield (Jyoti, et al., 
2008; Hussein and Atia, 2009), also many mutant 
varieties which are resistant to diseases, cold, drought 
and with high quality, have been developed (Jain et 
al., 1998). The increase in some of amino acids in 
irradiated Arachis hypogaea and Phaseolus vulgaris 
seeds was attributed to the breakdown of proteins 
(Hussein. 1998). Release of free amino acids 
following radiation treatment was reported in wheat 
grains (Hashem, et al., 2008); this might be due to 
autolysis or proteolysis. Similar results were obtained 
in fast neutrons irradiated wheat (Triticum aestivum) 
proteins (Selem, 2009). It was cleared that, amino 
acids were continually synthesized during water 
stress (Guerrier and Bourgeais-Chaillou, 1994; 
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Sundaresan and Sudhakaran, 1995: Yasser, 1998). 
Concerning the active ingredient in plants under 
water stress Hongyun Liua et al. (2011), stated that in 
Salvia miltiorrhiza, active constituents rosmarinic 
acid and salvianolic acid increased under water-stress 
conditions. About chlorophylls, Nikolaeva et al. 
(2010), found that, total chlorophyll content 
expressed per unit dry weight increased 
insignificantly during the first two periods of drought 
but decreased by 13–15% later on. 

The present investigation introduces a study of 
the response of damsisa seeds that exposed to fast 
neutrons irradiation and grown in different levels of 
soil water holding capacity (W.H.C) and the changes 
that takes place in their chemical components. The 
main objective of this study was estimation of active 
ingredients (ambrosin and damsin) in flowering stage 
of damsisa shoots as affected by radiation treatments, 
drought levels and both of them, to report the changes 
that take place according to the treatments mentioned 
before and whether affects their amounts. 
 
2. Material and Methods 
Time course of the experiment 

The experiment was carried out in the botanical 
green house of Botany Dept. (Faculty of Science, 
Zagazig University, Egypt) in plastic pots 5 kg soil 
capacity. Damsisa seeds were obtained from the 
Agriculture Research Center, Ministry of Agriculture, 
Dokki, Cairo Egypt. Damsisa seeds were then 
exposed to different doses of fast neutrons (0, 105, 
107 and 109 n/cm2), from 252 CF source (Amersham, 
England) Physics Department, Faculty of Science, 
Zagazig University. The pots (30 cm in diameter) 
were filled with 5 kg sand-loamy soil. Pots were 
divided into 4 groups, The first group consists of non 
irradiated control seeds (0.0 n/cm2), the second group 
consists of irradiated seeds at 105 n/cm2 fast neutrons, 
the third group consists of irradiated seeds at 107 
n/cm2 fast neutrons and the fourth group consists of 
irradiated seeds at 109 n/cm2 fast neutrons. Pots of 
each group were subjected to the different water 
stress treatments as 3 pots for each water holding 
capacity (W.H.C), which were 100 %, 75%, 50%, 
and 25%. Ten seeds were germinated in each pot and 
left to grow for 10 dayes then plants were thinned to 
three plants per pot, all plastic pots were irrigated 
with tap water until the required field capacity. The 
variation in water content in the different sets was 
checked up and adjusted daily using a balance along 
the life cycle of plant groups. The experiment was 
terminated when the plants became five months old 
(during flowering stage). 

 
 
 

Estimation of pigments 
Chlorophyll pigments (Chl. a & chl. B) were 

determined using method described by Metzner et al. 
(1965). 
Extraction and estimation of active ingredients 
(sesquiterpene lactones) (Mabry, 1970): 

One gram of air dried leaves ground with 20 ml. 
chloroform; filtered and dried under vacuum. The 
residue was dissolved in 5 ml. ethanol (95%) + 5 ml. 
aqueous lead acetate (4%) then filtered and 
concentrated to least amount. The residue analysed 
directly by thin layer chromatography (TLC), using 
chloroform: methanol (99: 1). The sesquiterpene 
lactones (ambrosin & damsin) were detected as 
brown spots in a chamber containing iodine crystals 
(Harborne, 1984). The spots identified using Rf 
values and UV detection (Jakupovic et al., 1987). 
Estimation of free amino acids 

Analysis was carried out at the National Center 
of Agricultral, Research, Giza, Egypt. Free amino 
acids were extracted according to the proposed 
method of Shad et al. (2002) as follow: 

One grams of dry leaves were taken and 
soacked separately in 75% ethanol (100 ml). After 24 
hours, the sample was ground and filtered. The 
residue was washed with a few ml of 75% ethanol 
and the volume was made up to 100 ml. Several 
amino acids were examined by using a HPLC system 
(HP1050) with a UV detector at 254 nm. The 
separation was accomplished with a ODS, C18 (5µm, 
4 x 250 MM) column. The mobile phase consists of 
32% (acetanol: tetrahydrofuran, 90:10 v/v), and 64% 
(tetrahydrofuran: water, 5/59 v/v) with 0.3 ml acetic 
acid and pH adjusted 5.15 with 1M NaOH. The flow 
rate was 1.5 ml/min, the temperature of the column 
was 60 oC, while the injection volume was 10 µl 
according to the method of Christian, (1990). 
 
3. Results and Discussion 
Ambrosin and Damsin 

Active ingredients of Ambrosia maritima shoots 
during flowering stage (the plant become five months 
old) were shown in Table 1. It was observed that fast 
neutrons irradiation increase ambrosin and damsin 
contents in damsisa shoots produced from seeds 
treated by 107 as compared to the lowest 105 and 
highest 109 n/cm2 dose of fast neutron irradiation. 
Likewise, fast neutrons dose107 n/cm2 increased 
ambrosin and damsin contents in damsisa shoots as 
compared by normal control. Meanwhile, treatment 
of water stress at 75% (W.H.C), either irradiated or 
un-irradiated control mostly produced shoots having 
high ambrosin and damsin contents than the control. 
While, treatment of lower water stress at 25% 
(W.H.C), exhibited the lower contents of ambrosin 
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and damsin contents as compared by the other levels 
of soil water stress. 

In the same respect, the highest dose of fast 
neutron 109 n/cm2 showed the lower contents of 
ambrosin and damsin contents as compared by the 
other doses of fast neutron irradiation. Similar 
findings were obtained by Hussein et al. (2012), on 
damsisa plants treated with gamma radiation and 
irrigated with salinity stress. 

At the same respect, Razmjoo and Sabzalian 
(2008) indicated that increased drought significantly 
reduced essential oil content of chamomile. Ashraf 

and Harris (2004) also showed that oil content in the 
seed of medicinal plant, bishops weed (Ammolei 
majus). was decreased consistently with increase in 
external drought levels. Meanwhile. Agastian et al. 
(2000) noticed that all major processes such as 
photosynthesis, protein synthesis and lipid 
metabolism are affected, during the onset and 
development of drought stress within a plant, Baher 
et al., (2002), on basil. Hendawy and Khalid (2005) 
on Salivia officinalis and Khalid (2006) on Ocimum 
americanum.  

 
Table 1: Active ingredients contents (mg/g dry wt.) as affected by fast neutrons irradiation and soil water stress in 

damsisa leaves at flowering stage. 
 
 
W.H.C %  

Ambrosin 
Fast neutron irradiation dose  

(n/cm2) 

Damsin 
Fast neutron irradiation dose 

(n/cm2) 
0.0 105 107 109 0.0 105 107 109 

100 % 4.16 
±0.03  

4.48 
±0.03 

5.12 
±0.01 

3.20 
±0.02 

14.30 
±0.01 

11.10 
±0.04 

18.00 
±0.02 

9.70 
±0.01 

75 % 4.32 
±0.01 

4.53 
±0.04 

5.28 
±0.03 

3.14 
±0.03 

18.70 
±0.03 

14.30 
±0.02 

20.70 
±0.01 

10.70 
±0.01 

50 % 4.23 
±0.01 

4.42 
±0.01 

4.84 
±0.03 

3.12 
±0.03 

11.90 
±0.04 

9.90 
±0.01 

13.70 
±0.01 

8.40 
±0.02 

25% 3.84 
±0.03 

3.96 
±0.03 

4.34 
±0.01 

3.10 
±0.01 

9.12 
±0.03 

9.14 
±0.04 

11.60 
±0.03 

7.80 
±0.01 

All data are the means of 5 replicates ± SE. 
Significant differences at P <0.05 
 
Amino acids  

 From data in Table 2. It was observed that the 
amino acid pool increased by soil water stress in shoot 
produced from seeds planted in soil with water stress 
75 % (W.H.C) as compared to the control and the 
other two water stress treatments during the 
experiment. Meanwhile, the water stress 25% 
produced the lower contents of amino acids. The 
results obtained were similar with several reports of 
increase level of free amino acid pool during drought 
treatment in different plant species 
(Muthukumarasamy et al., 2000 and Wang and Nil, 
2000). Concerning amino acids concentration as 
affected by fast neutrons, it was observed that fast 
neutrons irradiation dose 107 n/cm2 increased free 
amino acid contents in damsisa shoots compared to 
the normal control and to the lowest 105 and highest 
109 n/cm2 dose of fast neutron irradiation. Meanwhile, 
the highest irradiation dose 109 n/cm2 mostly 
produced shoots having lower amino acid contents 
than the control set and the other two doses (105 and 
107 n/cm2) of fast neutron irradiation. The results 
revealed that glutamic acid (3.75 mg/g-1) and arginine 
(3.48 mg/g-1) were the prominent amino in damsisa 
plants. Similar results were reported by Al-Jassir 
(1992) on black cumin, Hussein (2010) on mungbean; 
Swailam (2009) on sesame and Hussein and Atia 

(2009) on mushroom, they observed that amino acids 
increased above the control values. Likewise, Hussein 
et al. (2012) observed that amino acids increased 
above the control values in damsisa shoots during the 
flowering stage in plants treated by gamma radiation 
and grown under salt stress. It was to mentioned that 
so long as levels of soil water stress increase this was 
accompanied by marked increase in proline 
concentration, as compared by its corresponding 
control. It is well known that proline content in the 
leaves of many plants get enhanced by several stresses 
including drought stress (Lee and Liu, 1999; 
Hernandez et al., 2000) and fast neutrons radiation 
Hashem et al. (2008) and gamma radiation Hussein et 
al. (2012). Proline may contribute to osmotic 
adjustment at the cellular level, whereas many 
investigators recorded an accumulation of amino acids 
especially proline in plant exposed to drought or 
salinity stress (Moghaieb et al., 2004; Eraslan et al., 
2007; Costa et al. 2008). Many studies suggested that 
proline is a protective agent of enzyme and membrane 
(Solomon et al., 1994) and as an intracellular structure 
(Mudgal et al., 2010) or a storage compound of 
carbon and nitrogen for rapid recovery from stress 
(Jager and Meyer, 1977). Moreover, Maiti et al. 
(2000) demonstrated that proline increased in all 
barley genotypes with the increase in drought stress. 
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Also, proline is regarded as a source of energy and 
nitrogen for recovering tissue. So, it increased under 
stress levels and considered an osmotic adjuster 
(Costa et al., 2008). It also stabilizes subcellular 
structures (membranes and proteins) and buffers 
cellular redox potential under stress (Chen and 
Murata, 2002). Hanafy et al. (2002) suggested that, 
the high values of total free amino acids concentration 

under soil stress conditions may be induced as a result 
of reducing the rate of incorporation of free amino 
acid into protein. In addition, the authors mentioned 
that the osmotic adjustment within the cytoplasm 
might be maintained by synthesis of compatible 
solutes such as amino acids which have deleterious 
effects on metabolism and growth at high 
concentrations.  

 
Table 2: Amino acids concentration (mg/g dry wt.) as affected by different doses of fast neutrons irradiation and soil water stress 

at flowering stage of damsisa leaves during 2011/2012 season.  
Soil water holding capacity (W.H.C) 

W.H.C 100% 75% 50% 25% 
Fast neutrons irradiation dose (n/cm2) 

Amino acids (mg/g F. wt) 
 

0.0 
 

105 
 

107 
 

109 
 

0.0 
 

105 
 

107 
 

109 
 

0.0 
 

105 
 

107 
 

109 
 

0.0 
 

105 
 

107 
 

109 
Proline 
Alanine 
Glutamic 
Arginine 
Threonine 
Serine 
Aspartic 
Glycine 
Cystine 
Valine 
Aminobutyric 
Methionine 
Tryrosine 
Isoleucine 
Leucine 
Phenylalanine 
Histidine 
Lysine 
 
Total (mg/g) 

0.78 
0.57 
1.62 
1.45 
0.98 
0.53 
0.70 
0.54 
0.63 
0.62 
0.59 
0.50 
0.61 
0.68 
0.52 
0.73 
0.56 
0.86 

  

13.52  

2.24 
0.82 
2.12 
1.66 
1.21 
1.06 
1.32 
0.00 
0.63 
0.90 
0.54 
0.74 
0.68 
0.88 
0.62 
0.89 
0.86 
0.90 

 
19.13 

3.32 
1.23 
2.84 
2.69 
2.89 
1.46 
1.72 
0.00 
0.84 
1.16 
0.74 
1.32 
0.96 
1.12 
0.92 
1.84 
1.46 
1.12 

 
25.77 

1.78 
0.61 
1.43 
1.18 
1.14 
0.88 
0.86 
0.00 
0.74 
0.50 
0.34 
0.38 
0.52 
0.66 
0.48 
0.64 
0.32 
0.55 

 
13.27 

2.14 
0.88 
1.96 
1.58 
1.94 
0.74 
0.78 
0.60 
0.72 
0.80 
0.65 
0.56 
0.76 
0.90 
0.55 
0.82 
0.96 
0.98 

 
16.04 

3.12 
0.94 
2.40 
2.16 
1.20 
1.26 
1.73 
1.00 
0.74 
0.98 
0.61 
0.82 
0.58 
0.92 
0.67 
1.10 
1.46 
1.10 

 
20.93 

6.32 
1.65 
3.14 
3.24 
3.12 
1.46 
2.14 
0.00 
0.87 
1.84 
0.83 
1.54 
0.96 
1.82 
1.10 
1.30 
1.96 
1.28 

 
32.41 

2.98 
0.67 
1.62 
1.43 
1.68 
0.48 
0.68 
0.00 
0.44 
0.74 
0.47 
0.46 
0.40 
0.56 
0.46 
0.64 
0.28 
0.66 

 
15.29 

3.04 
0.56 
2.65 
1.48 
0.64 
0.43 
0.95 
0.46 
0.60 
0.44 
0.48 
0.30 
0.53 
0.74 
0.47 
0.62 
0.24 
0.72 

  

14.94 

4.02 
0.74 
2.63 
2.43 
2.00 
1.06 
0.72 
0.00 
0.71 
0.72 
0.47 
0.48 
0.68 
0.82 
0.65 
1.00 
1.06 
1.14 

 
21.62 

5.62 
0.94 
3.75 
3.48 
2.48 
2.76 
1.32 
0.00 
0.84 
1.34 
0.56 
1.22 
1.02 
1.75 
0.72 
1.40 
1.35 
1.32 

 
31.76 

1.78 
0.52 
1.42 
1.32 
1.68 
0.98 
0.48 
0.00 
0.35 
0.32 
0.35 
0.28 
0.48 
0.45 
0.42 
0.64 
0.18 
0.68 

 
12.33 

4.26 
0.42 
0.00 
1.98 
0.52 
0.34 
0.44 
0.34 
0.52 
0.38 
0.32 
0.20 
0.52 
0.69 
0.38 
0.56 
0.46 
0.62 

  

13.04 

5.02 
0.64 
2.74 
2.60 
1.10 
 1.00 
0.52 
0.00 
0.64 
0.63 
0.43 
0.34 
0.61 
0.82 
0.54 
0.88 
0.50 
1.04 

 
19.71 

7.14 
0.81 
3.84 
2.60 
1.23 
1.18 
1.22 
0.00 
0.88 
0.98 
0.55 
1.14 
0.86 
1.10 
0.62 
1.16 
1.26 
1.25 

 
28.12 

2.28 
0.45 
1.22 
1.32 
1.38 
0.27 
0.40 
0.00 
0.30 
0.27 
0.24 
0.19 
0.36 
0.46 
0.32 
0.34 
0.35 
0.56 

 
10.71 

 
Chlorophyll Pigments 

 
Table 3: Chlorophyll contents (mg/g fresh wt.) as affected by fast neutrons irradiation and soil water stress in damsisa leaves at 

flowering stage during 2011/2012 season. 
 
 

W.H.C % 

Chlorophyll a 
Fast neutron irradiation dose (n/cm2) 

Chlorophyll b 
Fast neutron irradiation dose (n/cm2) 

0.0 105 107 109 0.0 105 107 109 
100 % 

 
0.716 
±0.00 

0.760 
±0.02 

0.832 
±0.01 

0.366 
±0.01 

0.160 
±0.00 

0.310 
±0.02 

0.384 
±0.05 

0.115 
±0.00 

75 % 
 

0.755 
±0.01 

0.830 
±0.03 

0.866 
±0.04 

0.669 
±0.01 

0.163 
±0.00 

0.440 
±0.04 

0.526 
±0.04 

0.117 
±0.02 

50 % 
 

0.820 
±0.01 

1.070 
±0.09 

1.110 
±0.08 

0.721 
±0.05 

0.177 
±0.01 

0.543 
±0.05 

0.590 
±0.05 

0.120 
±0.01 

25% 
 

1.040 
±0.02 

1.310 
±0.11 

1.430 
±0.10 

0.835 
±0.09 

0.238 
±0.05 

0.550 
±0.08 

0.610 
±0.09 

0.126 
±0.04 

All data are the means of 5 replicates ± SE. 
Significant differences at P <0.05 

 
The data presented in table (3) for chlorophyll a, 

and chlorophyll b in leaves of damsisa plants grown 
at different levels of soil water stress showed a 
significant increase of Chl.a, and Chl.b in damsisa 

leaves with decreasing the soil (W.H.C.), whereas the 
highest values of Chl.a, and Chl.b attained in plant 
leaves subjecting to 25 % W.H.C., while the lowest 
values attained in plant leaves subjecting to 100% 



 Life Science Journal 2014;11(6)       http://www.lifesciencesite.com 

 

28 

W.H.C. Results obtained in the present work are in 
agreement with some other workers for example. 
Diab (1990) reported that, water deficit increased 
photosynthetic pigments concentration of flax plant. 
Also, Vora et al. (1994) found that, chlorophyll 
content increased in water stressed oat plants. 
Similarly Nikolaeva et al. (2010), concerning the 
effect of fast neutron irradiation, it was observed that 
fast neutrons irradiation increase Chl.a, and Chl.b in 
damsisa leaves produced from seeds treated by 107 as 
compared to the lowest 105 and highest 109 n/cm2 
dose of fast neutron irradiation. The fast neutrons 
dose107 n/cm2 noticed to increase Chl.a, and Chl.b 
contents in damsisa shoots as compared by normal 
control. Meanwhile, all treatments of water stress 
either irradiated or un-irradiated produced shoots 
having high Chl.a, and Chl.b contents than the 
control set at the lower fast neutron irradiation dose 
105 n/cm2, however the highest dose of fast neutron 
109 n/cm2 showed a lower chlorophyll contents as 
compared with other doses. 

 
Conclusion 

It was concluded that fast neutrons irradiation 
can alleviate harmful effect of soil drought and this 
appear in an increase of most amino acids, 
chlorophyll pigments and some chemical components 
of damsisa plants that grow under drought stress 
condition. 
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