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his study aimed to investigate the effect of seasonal

variation on sccondary metabolites and the nutritive
value of Crotalaria aegyptiaca Benth., family Leguminosae,
collected from Wadi Hagul at 15km from the beginning of
the Wadi during winter and summer scasons.

Crotalaria aegyptiaca grows under high degree of
aridity. Na' ions form the major cations while C1” ions form
the major anions in the soil supporting the plant at Wadi
Hagul habitat. Samples taken from the plant during summer
atlained the highest of succulence ratio.

The percentages of total availabic carbohydrates,
total ash, total crude fibres, total protein and total fat content
reached their maximum values in summer, while reached
their minimum values during winter. The dry matter content
of C. gegyptiaca rcached its maximum valucs during
sumimer season.

Ca™ and Mg"" ions were accumulated in high
amounts in summer to counteract thc harmful effcct of Na*
and CI ions,

The plant samples contained fourtcen amino acids in
winter with various concentrations, glutamic acid was the
highest separated one, while plant samples during summer,
season contained seventcen separated amino acids, arginine
forms the highest one.

Concerning the active constituents of the whole
plant (during summer and winter) and sceds, it was found
that the percentages of total flavonoids and total akaloids
werc higher in sceds than in the whole plant and also werc
higher during winter than summer (for the whole plant).
While the total percentages of saponin content werce higher
in plant seeds than that of whole plant, and were higher
during summer season than winter samples for whole plant,
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Meanwhile, the percentages of total tannins were higher in
whole plant during summer season.

The nutritive value of C. aegyptiaca was determined
by two methods and indicated high nutritive value during its
vegetative stages with no harmful effect to the animals
during overgrazing. However, at the end of seeding stages,
the total alkaloids, total flavonoids and total saponin content
reached the highest values, so it must be prevented from
animal feeding especially during these stages as it would
cause animal death.

Keywords: Crotalaria aegypticea, nutritive value, flavonoids, alkaloids,
saponins, tannins.

Studies on wild edible plants and their nutrient composition while are few,
they are of crucial importance as they provide nccessary information
regarding the nutritional status for the local plants and for the human
population. Many shrubs and trees in arid regions are of structural and
economic importance. They play an important role in soil protection and
stabilization against soil crosion by wind or water; provide a source of
forage for animals and fuel for local inhabitants in addition to the medicinal
and potential industrial values (Thalem, 1979).

Nutritional deficiencies of plants in different environments are
generally recognized as a result of the inability of the sotls of the affected
areas to make the nutrients available to the plants (Underwood, 1971).
Desert animals depend mainly on the natural vegetation as the principal feed
resource. The green biomass produced from the rangcland vegetation in this
region, particularly in dry seasons, may not sustain the nutritional
requirements for grazing animals, which could be reflected upon low
productivity. Feced resources in such regions could be increased by differcent
approaches, one of them include processing of less palatable and non
palatable halophytic shrubs which are naturally and intensively grown to
improve their quality (Fahmy, 2001).

Over 80% of the organic compounds found in the natural world are
of plant origin, The natural plants usually produce different kinds of natural
secondary metabolites during their metabolism, where the nature and
amounts of these compounds vary according to the prevailed environmental
conditions secondary metabolites are mainly terpcnoids, nitrogen -
containing compounds and phenolics. Some of these compounds have an
essential role in growth and development but the majority of them are
involved in chemical defence systems, which protect plants from herbivores,
microbial infection and protect them from the consequences of
environmental stress (Crawley, 1997). Secondary metabolites represent the
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accumulation of end - products from relatively lengthy pathways of enzyme-
catalysed steps in biosynthesis. These substances assist the growing plant in
its struggle for survival in a hostile environment, surrounded by herbivores
animals of different types, subject to invasion by parasitic micro-organisms
and surrounded by competing plant species.

Leguminosae family (pea family) considered to be one of the most
important family for food plants used in many developing countries as stable
diet. The presence of bacterial nodules (containing Rhizobium) makes many
species of importance to soil improvement as well as for fodder production
(Ghazanfar, 1994).

Heneidy (2000) reported that family Leguminosae had the highest
contribution (33%) among all the families and includes the most important
browse rangeland species in the study area (Bisha, Asir region, South
Western of Saudi Arabia). He stated that, about 78% of the palatable species
belonged to the family Leguminosae.

Crotalaria aegyptioca, Natash in arabic, belonging to family
Leguminosae is a green plant grazed by camels and gazelles, poisonous to
sheep and goats if grazed in large quantities. Thus the present study aimed to
investigate the effect of seasonal variation on nutritive value and secondary
metabolites of Crotalaria aegyptiaca.

MATERIALS AND METHODS

This study was carried out at two seasons (winter and summer) on
the whole plant at Wadi Hagul in the eastern desert of Egypt at 15Km from
the beginning of the Wadi during the growth season of 2002. Seeds of C.
aegyptiaca were collected during summer season.

Environmental conditions
Climatic factors

The mean values of climatic particulars for Cairo-Suez road were
obtained from the Meteorological Department of Egypt during the period of
mvestigation.

Edaphic factors

The soil profiles supporting C. aegyptiaca were sampled close to the
naturally growing plants. Soil samples were taken from depths of 0 — 20 cm
and of 20 - 40 c¢m, then samples were air dried, sicved through 2mm meshes
and kept for further analysis.

a- Soil physical and chemical properties

Soil texture was determined by the sieve method (Jackson, 1967),
while soil chemical properties including the hydrogen ion concentration of
the soil (pH) was measured using clectric pH meter and electrical
conductivity (E.C.) was measured by electrical conductivity meter (Rowell,
1994).
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b- Anions

Sulphate ions were detemrined by precipitation as barium sulphate
(Jackson, 1967} and chloride was determined according to the method
described by Brower and Zar (1984).

c- Cations

Sodium and potassium ions were measured using flame photometer
according to Rowell (1994), while calcium and magnesium were measured
by titration against EDTA (Brower and Zar 1984).

Determination of the nuiritive value

The nutritive value of C. aegyptiaca was determined during sumumer
and winter using two methods. The first method was made to estimate the
total carbohydrates in the whole plant (Chaplin and Kennedy 1994), total ash
content and crude fibres (Askar and Treptow 1993), total protein content
(Tames, 1995) and total fat (lipid) percentages (British pharmacopeia, 1998).
On the other hand, the second method utilized the nylon bag technique as
follows:

Six ruminaly cannulated male Barki sheep of average body weight
of 56.5 + 1.44 kg were used to determine the disappearance of dry matter
(DM), organic matter (OM) and nitrogen contents in the rumen (N). Sheep
were offered berseem hay ad /ib and had free acess to fresh water. Animals
were kept in individual cages at Maryot Research Station belong to Descrt
Research Center.

After 15 days of adaptation in the individual cages, disappearance of
DM, OM and N content in C. aegyptiaca were determined in summer and
winter using the nylon bag technique (Meherz and Grskov, 1977) in three
sheep selected randomly from the station sheep flock. Approximately 3
grams of air-dry whole plant were grounded to 2mm and kept in each nylon
bag which measueed 7 x 15 cm and made from polyester cloth (Swiss Nylon
Monofilament, Switzerland) with pore size of 50 pm. Two bags were
inserted into their rumen of each animal through the cannula, then the bags
were withdrawn at mcubation time of 72 hours. After withdrawn from the
rumen, the bags were washed undcr running tap water until the water
became clear and then squcezed gently. Microorganisms attached to the
residual samples were eliminated by freezing-rethawing techniques as
described by Kamel et al. (1995). The washing loss of DM, OM and N were
determined by washing the bags in running water for 30 min. Bags were
dried in forced air oven for 24 h at 60°C, cooled in a disicator and weighted.
Redrying was made for sub-sample at 105°C to adjust the dry matter content
DM, OM and N were estimated according to the mecthod of A.O.A.C.
(1990).

Degree of succulence

The degree of succulence of the whole plant was calculated

according to Dehan and Tal (1978).
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Elemental analysis of the plant

The acid digest was analysed for Na’, K', Ca”', Mg"" and P**". The
contents of Na', K', Ca'" and Mg"™ were determined using Atomic
Absorbtion Spectrometer SP 1900. Phosphorus content in the digested
samples was determined colorimetrically by the molybdic acid method as
described by Humphries (1956). Chloride content of the ashed powdered
sample afier being extracted with 0.1N nitric acid was determined using the
AgNO; method (Jackson and Thomas, 1960). Sulphates were determined
gravimetrically using barium chloride according to A.0.A.C. (1975).
Organic matter content in the whole plant samples

Organic matter content was determined by the method described by
Jackson (1958).

Determination of protein amine acids (Quantitively)

Analysis of amino acids was carried out using amino acid instrument
according to the method described by Steven et al. (1989). LKB alpha plus
high performance amino acid analyzer LKB biochrom, LTD England, was
used for this purpose. Retention times and areas were determined using
Hewlett Packard 3390 recording integrator. A special designed computer
programme calculated the concentration of each amino acid as pg/100g d.wt.
Active constituents
Preliminary phytochemical screening

1t included test of flavonoids (Wall ef al. 1954), alkaloids (Woo et
al. 1977} and for saponins and tannins (Balbaa, 1986)

Estimation of total active constituents

The total flavonoid (as kaempferol) of C. aegyptiaca at the two
studied seasons were determined spectrophotomitrically  according  to
Karawya and Aboutable (1982). The total alkaloids were cstimated using
two methods, the acid base titration and the gravimetric methods (Balbaa,
1986; Woo ef al. 1977). Saponin content was determined according to
Balbaa (1986). Whereas total tannins were estimated according to Makkar
and Goodchild (1996).

RESULTS AND DISCUSSION

Plant chemical analysis
Climatic factors

The climatic particulars are represented in table (1), to indicate the
conditions prevailing in the studied area where Crotalaria aegyptiaca
naturally grows. Climatic data showed that the minimum temperature varied
from 10.7°C in January to 24.3°C in July and August. The monthly
temperature was 15.1°C in January and 29.5°C in July (Table 1). The
maximum temperature varied from 19.8°C in January to 36.0°C in July.
Relative humidity ranged from 45% in May to 60% in December. The
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minimum value of cvaporation was 5.6 mm/day in December, while the
maximum amount was 11.9 mm/day in June. Data also indicated that the
total annual rainfall was 20.6 mm. The dry period covered four months from
June to September.

TABLE (1). Mean values of climatic conditions taken for Cairo-Suez
road throughout of study.

Temperature “C ,
Months | Mean | Mean | Monthly | R.H.% (mE[:?(féy) (';l';') (kro't'f};r)
Max. | Min.| Mean
January 19.8 | 10.7 15.1 58 5.8 3.1 6.9
February 214 [ 115 16.2 56 6.5 3.6 7.8
March 23.8 | 13.2 18.2 53 7.7 5.0 8.3
April 285 | 16.6 22.2 46 10.1 1.5 9.5
May 323 | 19.8 25.6 45 11.3 02 | 9.5
June 35.0 | 227 28.3 48 11.9 0.0 9.7
July 36.0 | 243 29.5 52 11.5 0.0 3.8
August 35.6 | 243 294 54 10.8 0.0 8.8
September 33.4 | 231 27.7 56 9.9 0.0 0.4
October 30.0 | 20.3 24.6 38 8.7 0.3 8.0
November 249 | 15.6 20.0 59 6.7 2.2 7.0
December 209 [ 12.0 16.2 60 5.6 4.7 6.3
Max. = Maximum Min. = Minimum
R.H. = Relative humidity Evap. = Evaporation power
R.F. = Rainfall

W.V. = Wind Velocity (Knot = 1.85 kin/hour).

It is indicated that C. aegyptiaca grows and flourishes well under
conditions of moderate temperature; especially during its vegetative growth
seasons. The study area was characterized by high degree of aridity as shown
by the low values of rainfall, high temperature, cspecially during long
rainless seasons, moderate relative humidity and moderate rate of
evaporation (Table 1).

Seil physical and chemical analysis

The physical properties of the soil supporting C. aegyptiaca were

outlined in table (2), while its chemical analysis were outlined in table (3).

TABLE (2). Physical properties of the soil supporting Crotalaria
aegyptinca at Wadi Hagul.

; — -
Depth C:::::a?i;a‘: analysis % Texture | Saturation c:[;slc(:ty
. . o
(cm) sand | sand Silt | Clay | class point % o
0-20 346 160140 1.3 Sand 20.1 43
20-40 | 705 1269003 26 | 0% 45 3.7
sand
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TABLE (3). Chemical analysis of the soil supporting Crotalaria
aegyptiaca at Wadi Hagul.

Depth EC Soluble cations Soluble anions
(cl:n) mSem- | PR (meq/lOOg dry soil) (meq/100g dry soil)
Na’® Ca™ | Mg” | Coy | Cr So,”
0-20 1.6 7.6 1702 6.8 46.2 23.6 | Traces | 24.1 15.1
20-40 2.1 8.0(43.1(129 43.1 20.1 Traces 12.5 2.7

It is obvious from table (3) that Na' form the major cations while

chloride ions form the major anions in soil supporting C. aegyptiaca at
Wadi Hagul habitat.

TABLE (4). Anions and cations content of Crotalaria aegyptiaca . during
summer and winter seasons.

. . Anions
Seasons Cations (meq/100g dry weight) (meq/100gm dry weight)
Na" | K' | Ca™ | Mg™ | P Ccr So,”
Winter | 10.0 3.4 93.2 16.1 5.7 40.0 2.6
Summer | 5.0 10.2 174 22.0 12.1 46.0 2.9

Mineral composition

From the obtained data, it was observed that the total ash
percentages tend to increase in the dry season {summer) while declined in
the rainy season (winter). This coincided with the rhythm of climatic
conditions as well as with seasonal changes in soil moisture content and the
level of soluble salts in the soil.

C. aegyptiaca showed the maximum content of Na' in winter (10.0
meq/100g dry wt) and the minimum value in summer (5.0 meq/100 g dry
wt). Maximum K" ion accumulation was achicved by plants during summer
(10.2 meq/100 g dry wt), whereas the lowest one was observed in winter (3.4
meq/100 g dry wt). Potassium promotes certain enzyme reactions and acts
with sodium to maintain normal pH levels and responsible for the balance
between fluids inside and owtside the cell (Lust, 1974). Potassium is an
important contributor to the osmotic potential of the cells (Pessarakli, 1995)
while calcium is an important mineral for the construction of cell walls.

Data presented in table (4) indicated that the highest Ca'" content
(174.0 meg/100 g dry wt) was attained during summer season while its
amount during winter reached 93.2 meq/100 g dry wt. So, the accumulation
of calcium was shown in the plants during summer. Pessarakli (1995)
reported that calcium pectate is the major structural chemical of the middle
lamella of cell wall. Magnesium form the second major cation in C.
aegyptiaca during summer and winter seasons {Table 4). It ranged between
16.1 meq/100 g dry wt during winter and 22.0 meg/100 g dry wt in summer.
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Ca™ content occurs in both plant and animal tissue, it is probably
involved in the formation and maintenance of body protein and being
essential as an enzyme activator (Lust, 1974). It is a cofactor of a number of
enzymes, including those involved in the phosphorylation processes
(Pessarakli, 1995).

As far as the accumulation of Ca™ and Mg™ in high amounts in
summer to counteract the harmful effect of Na* and CI” ions. Several workers
(Epstein, 1972 and Waisel, 1972) reported on the crucial role played by Ca*”
and Mg"" ions in the response of plants to salts. They suggested that
tolerance of plants to high levels of Na" ions was related to the availability of
Ca™ and Mg"" ions. Phosphorus content ranged between a minimum of 5.7
meq/100 g dry wt of C. aegypriaca in winter and a maximum of 12.1
meq/100 g dry wt in summer. Kilmer ef al. (1960) showed that phosphorus
availability and upiake increase with the increase in soil moisture stress.
Phosphorus occurs widely in both plant and animal tissue. It takes part in the
production of energy. It is necessary for metabolites functions and enzyme
formation (Lust, 1974). It plays an important structural role, as the backbone
of nucleic acid structure and as a component of membrane phospholipids
{Pessarakli, 1995).

Chloride content

Chloride content of C. gegyptiaca reached the maximum value of
46.0 meg/100 g dry wt during summer and minimum value of 40.0 meq/100
g dry wt in winter (Table 4).

Generally, C1 content increased on passing from the rainy season to
the end of the dry season. Natural xerophytic plants increased more by
univalent ions than by divalent or trivalent ions. Chloride ions have specific
and osmotic effects on the protoplasm and have visible manifestation in
increasing leaf succulence (El-Monaycri ef al. 1986).

Sulfate content

Sulfate ions are taken up by plants mostly in smaller amounts than
Cl' ions and are used for amino acids and enzymes synthesis and for
counteracting the increased Cl ions accumulation (Strogonov, 1964). It was
noticed from table (4) that Sos~ content of C. aegyptiaca was somewhat
low as compared with their CI' content. The highest amount of Sos” (2.9
meq/100 g dry wt} was attained during summer, while the lowest amount
(2.6 meq/100 g dry wt) was observed during winter.

Succulence

Samples taken from the whole plant during summer (Table 5)
attained the highest of succulence ratio (3.9) while winter samples attained
the lowest values (2.4). Greenway and Munns (1980) concluded that
succulence is one of thc most common features of many obligate and
facultative halophytes as well as some xerophytes. Succulence in plants
increased more by univalent ions than by divalent or trivalent ions.
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Determination of the Nutritive Value of Crotalaria aegyptiaca
Total available carbohydrates

The total available carbohydrates (TAC) include soluble and
convertible sugars. Under moisture stress conditions, insoluble
carbohiydrates are converted to soluble sugars that lead to lower osmotic
potential and consequently the plant water potential. The differences in water
potential gradients are responsible for water, organic and inorganic solutes
translocations in plant cells (Stocker, 1961).

It is clear from table (5) that the percentages of TAC reached their
maximum value of 5.6% in summer months, while minimum value was
4.3% during winter. Carbohydrate content tend to decrease in the rainy
season and to increase at the end of the dry season.

Ash conten

Data presented in table (5) indicate that the total ash content of C.
aegyptiaca reached its maximum value of 12.1% In summer and its
minimum value of 5.2% in winter. The rise of ash content during summer
may be due to the increase in total ion accumulation as a result of increasing
soil moisture stress (El-Monaveri et af. 1981). Also, El-Monayeri ef al.
(1986) stated that ash content was higher during the dry period than during
the wet period. This coincides with the rhythm of climatic conditions as well
as with scasonal changes in soil moisture content. They also stated that total
ash content as well as the individual minerals of Na", CI', K, Mg"™ and Ca™
increased in tissues with the increase of soil moisture stress which coincides
with the dry season. The ash content of plant material is a good criterion of
the total mineral contents as it includes all ions analyzed in addition to others
in the form of oxides.

TABLE (5). Chemical composition of Crotalaria aegypttaca to determine
the nutritive value.
Tatal available
Seasons | Succulence|carbohydrates
Yo
Winter 2.4 473 5.2 20.4 9.38 8.6
| Summer 39 5.6 12.1 36.5 13.13 9.8

Total Crude Total

o,
ash % fibers % | protein % Total fat %

Heneidy (2000) determined ash content in the grazeable parts of
certain species belonging to Leguminosae family such as Acacia
ehrenbergiana (7.5%), A. tortilis (9.3%), Cassia italica (13.9%), Indigofera
spinosa (3.9%), Lygos raetam (4.9%), Tephrosia nubica (5.7%) and
Trigonella foenum-graceum (12.9%).

Crude fibres

Crude fibres of C. aegyptiaca reached its maximum value of 36.5%
in summer, while its minimum value of 20.4% was recorded during winter
(Table 5). As a general conclusion, the total ash, fat, total available
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carbohydrates, total nitrogen and protein and crude fiber content were higher
in summer than in winter, which may be attributed to the lower moisture
content. Crude fibres content showed seasonal fluctuation in winter and
summer because of the response of the plant to different stress conditions in
both scasons.

Crude fiber in the grazeable parts of some plant species belonging to
family Leguminosae - were determined (Heneidy, 2000), Acacia
ehrenbergiana (204%), A. tortilis (13.1%), Cassia italica (32.9%),
Indigofera spinosa (34.2%), Lygos raetam (32.5%), Tephrosia nubica
(38.0%) and Trigonella foenum-graceum (17.1%).

Total protein content

Data presented in table (5) indicate that the percentages of total
protein of C. aegyptiaca reached its maximum value of 13,13% in summer
and its minimum value of 9.38% in winter. In general, the amount of protein
decreased during winter months and decreased during summer months. The
increase in the soil moisture stress may remarkably increase the assimilation
and accumulation of nitrogenous compounds in C. aegyptiaca. A behaviour
similar to the response of carbohydrates to soil drought conditions.

Bryant et al. (1983) concluded that crude protein is commonly
viewed as an indicator of the nutritional value of plants as food for
ruminants.

Total fat content

The total lipid content of C. aegyptiaca reached its maximum value
0f 9.8% during summer and its minimum value of 8.6% during winter (Table
5). It is obvious from the obtained data that the total lipid percentages arc
higher in summer season than in winter. This may be due to the increase in
the metabolic rate of C. aegyptiaca plant during summer, which leads to
increase carbohydrate content, which converted to lipid by oxidation
reactions. These results were in agreement with those obtained by Stocker
(1960).

Nutritive Value of Crotalaria aegyptiaca by the Nylon Bag Technique

Results in table (6) revealed that the disappearance of dry matter
(DM) in vivo rcached its maximum value of 84.7% during winter season
while reached 46.4% during summer season. The chemical composition
revealed that the disappearance of dry matter, organic matter and crude
protein reached their maximum values during winter scason.

El-Shacr er al. (1984) reported that, the highest values of crude
protein, ether extract, nitrogen free extract and nylon bag-dry matter
disappearance value were recorded in winter and spring while the lowest
values were obtained in autumn. The reverse trend was recorded for dry
mafter, ash and crude fiber contents.
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TABLE (6). Chemical content in vivo dry matter disappearance in
Ctrotalaria aegyptiaca_after 72 hours.
. Chemical composition
In vivo Disappearnce

dry matter Organic Crude

Season disappearance of dry matter protein
matter

Summer 46.4 73.6 77.8 2.1
Winter 84.7 93.6 97.3 3.5

Protein amino acids

Crotalaria aegyptiaca contained fourteen amino acids in winter
sample and seventeen amino acids in summer sample, with different ranges
of concentration. It is obvious from table (7) that glutamic acid was the
highest separated amino acid (after protein hydrolysis) with concentration of
504.7 ug/100 g dry wt. in winter sample, while the lowest detected amino
acid in protein fraction of the plant was tyrosine (136.8 nug/100 g dry wt.). In
summer sample, arginine (285.5 pg/100 g dry wt.) was the highest separated
amino acid, meanwhile, methionin (54.1 pg/100 g dry wt.) was the lowest
detected amino acid in protein fraction. Proline (146.2 ng/100 g dry wt.} was
detected only in summer sample.

TABLE (7). Protein amino acids of Crotalaria aegyptiaca using Amino
Acid Analyzer at different seasons.

Peak RT Name of pg/100 g dry wt.

No. amino acids Winfer Summer
| 10.07 | Aspartic acid 492 8 15371
2 13.45 | Therionine 289.9 101.3
3 14.79 | Serine 284.2 120.6
4 16.25 Glutamic acid 504.7 210.0
5 18.41 Proline - 146.2
6 22.07 Glycine 250.2 143.2
7 23.05 Alanine 2117 118.7
8 25.53 Vahne 282.3 149.8
9 27.16 | Methionin - 54.0
10 28.83 Isoleucine 2587 106.3
11 2988 | Leucine 3583 163.3
12 33.79 | Tyrosine 136.8 66.3
13 36.43 | Phenylalanine 326.2 74.7
14 44,76 | Histidine 221.0 140.5
I3 4747 | Lysine 362.2 145.6
17 54.81 Arginine - 285.5

The responses of plants to environmental stresses are varied and
generally involve some alternation in protein synthesis. Quantitative and
qualitative changes in the synthesis of proteins have been reported to occur
in plants in response to water deficit (Pessarakli, 1995). The physiological
significance of proline accumulation may due to its role in osmoregulation,
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provision of both carbon and nitrogen for post-stress relief or to the removal
of ammonia (Barnett and Naylor, 1966). Proline has been suggested to act as
a compatible cytoplasmic osmoticum, may cnhance salt tolerance and be a
symptom of cell damage during salt’water stress. Moreover, proline
accumulation is important for cell growth (Zidan and Elewa, 1992). Antunes
and Campos (1995) stated that thirty-four aming acids from seeds of 8
Phaseolus species (Leguminosae-Phaseoleae) were analysed by two
dimensional paper chromatography and ion-exchange chromatography,
showed their taxonomic and nutritional significance,
Preliminary phytochemical screening

It appears that C. aegyptiaca plant and seeds contained tannins,
alkaloids, saponins and flavonoid and phenolics. Ghazanfar (1994) reported
the presence of alkaloids and saponins in species of Astragalus (Family:
Leguminosae). Onwukaecme (1995) reported the presence of tannins,
flavonoids and saponin glycosides in Baphia nitida (Leguminosae), leaves
were used in folk medicine for the treatment of inflamed and infected
umbilical cords and as anti-inflammatory agent.

TABLE (8). Percentages of total active constituents of Crotalaria
aegyptiaca during the period of investigation.

Whole plant sample
Item Winter . Sumrl:ler Seeds

Total tannins % 4,16 4.52 1.17
Total flavonoids % 3.65 1.90 3.66
Total saponins % 1.18 1.90 233
Total alkaloids %:

1-Acid base titration method 1.49 0.28 2.39
2- Gravimetric method 1.47 0.25 2.36

Estimation of total flavonoids

The flavonoids of C.aegyptiaca were determined
spectrophotometrically and calculated as kaempferol. The percentages of
total flavonoids were 3.65 and 1.90 for the whole plant during winter and
summer, respectively. While the percentage of total flavonoids of plant seeds
were 3.66 (Table 8).

Data indicated that the percentages of total flavonoids were higher in
plant seeds than the whole plant and were also higher during winter than
summer. The results obtained from this study indicate that the activity of
enzymes involved in the synthesis of flavonoids beginning in summer and
increasing as winter progresses. This quantitative variation of the flavonoids
must be derived from induction by environmental factors to which the plant
is subjected. Inderjit and Foy, (1999) reported that flavonoids have been
further adopted for a number of other uses by the plants and the animals that
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consume them. In plants, they appear to have diverse functions, including
functioning as antioxidants, superoxide radical scavengers, chelators
mediating mineral uptake, enzyme inhibitors and regulators, redox cofactors
and pigmented color attractants for pollination and seed dispersal
mechanisms by insects and animals. They also stated that flavonoids
biosynthesis may also be induced by exogenous stimuli, such as changes in
light and temperature.

Conditions of environmental stress may restrict plant growth and
photosynthetic rate. Such conditions lead to the synthesis of compounds
deriving from secondary metabolism, with the most important group being
the flavonoids.

Estimation of total alkaloids

Data presented in table (8) indicated that the percentages of total
alkaloids of C. aegyptiaca were 1.49 and 0.28 using acid base titration
method and 1.47 and 0.25 using the gravimetric method in winter and
summer, respectively. The total alkaloids of seeds were 2.39% and 2.36%,
being higher in winter than in summer.

Alkaloids are the best known of the nitrogen-containing secondary
metabolites of plants. They are efficiently used as defensive agents and they
may be moved around the plant to those parts needing greater proteciton
during growth and development. Alkaloids are physiologically active at very
low concentrations while others, such as the tannins, exert their deleterious
effects at relatively high concentration. Alkaloids and glycosides comprise
two major classes of plant toxins, both highly complex and diverse.

Rizk (1986} stated that the genus Crofalaria has proven to be a
valuable source of pyrrolizidine alkaloids. Monocrotaline was isolated from
Crotolaria aegyptiaca and C. mysorensis. Roeder ef al. (1993) isolated six
pyrrolizidine alkaloids, including two new compounds named croaegyptine
and crotalarine lactone, from Crotalaria aegyptiaca collected from the Red
Sea Coastal region in Egypt.

Estimation of total saponins

The total saponins of C. aegyptiaca was illustrated in table (8). The
percentages of total saponins of seeds were 2.33 while for the whole plant,
reached from 1.08 and 1.90 for winter and summer seasons. Data indicated
that the percentages of total saponins of (. aegyptiaca seeds were higher
than that of the whole plants, whilc the percentages of total saponins were
higher in summer than in winter.

Saponins are groups of steroids or iriterpenes natural products
occuring in many plant families. The ecological roles of this group has been
defined with regard to certain plant-microbes, plant-plant or plant-insect
interactions. A function of certain saponins as protectants from
phytopathogen infection and insect predation suggests that they may have
fungicidal and insecticidal roles in nature. Differential synthesis and/or
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accumulation of saponins and their aglycones is observed in different plant
tissues and organs depending upon species or genotype, age and
environmental conditions (Indegjit and Foy, 1999).

Rastrelli ef al. (1999) isolated two new triterpenc saponins and
known aromatic compounds from Gliricidia sepium (Leguminosae) leaves.
Estimation of total tannins

Data in table (8) showed that the percentages of total tannins were
higher during summer than winter for whole plant samples. The percentage
of total tannins of seeds was 1.17, while for the whole plants reached 4.16
and 4.52 during winter and summer samples, respectively.

High concentration of condensed tannin in the vegetation facilitates
accumulation of organic matter. From table (6) it was observed that the dry
matter content of C. aegyptiaca reached the highest value of 26.22%
during summer, while the tannin content reached the maximum value of
4.52%. Moreover, during winter, the dry matter content reached the
minimum value of 25.6% coincident with low content of tannin (4.16%).

Tannins are water-soluble phenolic compounds, have special
properties such as the ability to precipitate alkaloids, gelatin and other
proteins. Tannins have molecular weights lying between 500 and 3,000 and
can reach 5,000, so tannins contain sufficient phenolic hydroxyl groups to
permit the formation of stable cross-links with proteins, and as a result cross-
linking enzymes may be inhibited. Because of thesc protein-binding
properties, they are of considerable importance in food processing and fruit
ripening (Bianco and Savolainen, 1997).

The family Lepuminosae has been reported rich in tanniniferous
plants. The woods of some plants are also well-known tanning materials, e.g.
Acacia catechu and Castanea sativa, moreover, the pods may be a rich
source for tannins in this family as those of Caesalpinia coriaria and Acacia
arabica. Other plants belonging to this family are recorded as containing
over 10 % tannins; among these arc a number of Acacia, Albizia, Cassia and
others (Rizk, 1986).

REFERENCES

Antunes, A.M. and L.S. Campos (1995). Characterization of amino acids in
three genera of the subtribe phaseolinae (Leguminosac-
phaseoleae). Garcia de Orta. Serie de Estudos Agronomicos. 19
(1-2): 43-50.

Askar, A. and H. Treptow (1993). In “Quality Assurance in Tropical Fruit
Processing”. Springer-Verlag., Berlin Heidelberg, Printed in
Germany, 238pp.

A0.AC, (1975). Association of Official Agricultural Chemists, Official
Methods of Analysis. 12" Ed., Washington, D .C., U.S.A.

Egyptian J. Desert Res., 54, No.1 (2004)



EFFECT OF SEASONAL VARIATION ON ................. 135

A.0.A.C. (1990). Official Methods of Analysis. Vol. 1. 15™ ed. AOAC
Arlington, V. A,

Balbaa, S.I. (1986). In “Chemistry of Crude Drugs”. Laboratory Manual.
Fac. of Pharmacy, Cairo Univ., Cairo, Egypt. 195pp.

Bamett, N.M. and A.W. Naylor (1966). Amino acid and protein tetabolism
in Bermuda grass during water stress - Plant physiol., 41: 1222-
1230.

Bianco, M.A. and H. Savolainen, (1997). Phenolic acids as indicators of
wood tannins. Science of the fotal Environment. 203 (1): 79-82.

British pharmacopeia (1998). Volume 11. Printed in the UK. Department of
Health-Scottish office. Department of Health and Social
services for Northern Ireland, A 395pp.

Brower, J.E. and J.H. Zar (1984). In “Field and Laboratory Methods for
General Ecology”. Wm.C. Brown Publishers Dubuque, Lowa,
226pp.

Bryant, J.R.; F.S. Chapin, and D.R. Klein (1983). Carbon / nutrient balance
of boreal plants in relation to vertebrate herbivory. Oikos, 40:
357-368.

Chaplin, M.F. and J.F. Kennedy (1994). In “Carbohydrate Analysis”. A
Practical Approach. 2™ Ed. Oxford Univ. Press Oxford, New
York, Tokyo, 324pp.

Crawley, M.J. (1997). In “Plant Ecology”. Department of Biology, Imperial
College of Science, Technology and Medicine, Silwood Park,
Ascot, Berks, 717 pp.

Dehan, K. and M. Tal (1978). Salt tolerance of the wild relative of the
cultivated tomatoes responses of Solanum pennellii to high
salinity. frrigation Science, 1. 71pp.

EL-Monayeri, M.O.; MM. Youssef and A.A. EL-Ghamry (1981).
Contributions of the autecology of two Zygophyllum species
growing in the Egyptian desert. Egypt. J. Bol., 24(1): 49-68.

El-Monayeri, M.O.; O.A. Khafagi; M.Y. Ammar and H. El-Tantawy (1986).
Adaptive responses of some xerophytes of the gravel desert
ecosystem in Egypt. Desert Inst. Bull., Egypt, 36(2): 505-532.

El-Shaer, HM.; N.I. Hassan; M.A.El-Ashry and AM. El-Serafy (1984).
Seasonal variation in the nutritive value of the southern Sinai
native range pastures. Proc. Int. Egyptian British Conf. on
Animal Production, Sept., 11-13, Zagazig, Egypt.

Epstein, E. (1972). In “Mineral Nutrition of Plants Principles and
Prospectives”. New York, John Wiley and Sons. 244pp.

Fahmy, A.A. (2001). The nutritive value of fresh, ensiled and sun dried
pearlmillet (Pennisetum typhoides) fed to goats. Desert Inst.
Bull, Egypt, 51(2): 307-321.

Egyptian J. Desert Res., 54, No.1 (2004)



136 Nour El-Din, Nahed M. and Fatma A. Ahmed

Ghazanfar, S.A. (1994). In “Hand Book of Arabian Medicinal Plants”. CRC
Press. Boca Raton, Ann Arbor, London, Tokyo, p100-110.

Greenway, H. and R. Munns (1980). Mechanism of salt tolerance in
nonhalophytes. Ann. Rev. Plant Physiol., 31: 14-190.

Heneidy, S.Z. (2000). Palatability, chemical composition and nutritive value
of some common range plants from Bisha, Asir region, south
western Saudi Arabia. Desert Inst. Bull., Egypt, 50(2): 345-360.

Humphries, E.C. (1956). In “Mineral Composition and Ash Analysis”. In
Modern Methods of Plant Analysis. (Peatch, K and Tracey,
M.V., Eds.) Springer, Verlage, Berlin. 1: 148,

Inderjit, D.K. and C.L. Foy (1999). In “Principles and Practices in Plant
Ecology”. Allelochemical Interaclions. Library of Congress
Cataloging in Publication Data. CRC Press, Boca Raton,
London, New York, Washington, D.C., 589 pp.

Jackson, M.L. (1958). In “Soil Chemical Analysis”. Prentice Hall, Inc.,,
England, Cliffs, p219-221.

Jackson, M.L. (1967). In “Soil Chemical Analysis”. Hall of India Private,
LTD New Delhi, 248pp.

Jackson, W.A. and G.W. Thomas (1960). Effect of KC! and dolometic
limestone on growth and ion uptake of sweet potato. Soil Sci.,
89:347 - 352,

James, C.S. {1995). In “Analytical Chemistry of Food”. Blackic Academic
and Professional Publisher, Chapman and Hall, 178pp.

Kamel, H.EEM.; J. Sckine; T. Suga and Z. Morita (1995). The effcet of
frozen-rethawing techique on detaching firmly associated
bacteria from in situ hay residues. Can J. Anim. Sci., 75:4.

Karawya, M.S. and E.A. Aboutabl (1982). Phytoconstituents of
Tabernaemontana cornarig Jac Q. Willd and Dichotoma roxbh.
Growing in Egypt. Part IV: The falvonoids. Bulletin of Fac.
Pharm., Cairo Univ., 30(1):41-49.

Kilmer, V.J.; O.L. Bennett; V.F. Stahly and D.R. Timmons (1960). Yields
and mineral composition of eight forage species. Agron. J., 52:
282-285.

Lust, JB. (1974). In “The Herb Book”. Bahtam Books, Printed mn the
U.S.A., London, Toronto, Sydney, Auckland p502-506.

Makkar, H.P. and A.V. Goodchild (1996). In "Quantification of Tannins: A
Laboratory Manual". International Center for Agricultural
Research in the Dry Areas, Aleppo, Syria. 25pp.

Mehrez, A.Z. and FR. @rskov (1977). A study of the artificial fibre bag
technique for determining the digestibility of feeds in the
rumen. J. Agric. Sci.,, Camb, 88: 645.

Egyptian J. Desert Res., 54, No.1 (2004)



EFFECT OF SEASONAL VARIATIONON ................. 137

Onwukacme, N.D. (1995). Anti-inflammatory activities of flavonoids of
Baphia nitida Lodd. (Leguminosae) on mice and rats. Jowrnal
of Ethnopharmcology, 46(2): 121-124.

Pessarakli, M. (1995). In “Hand Book of Plant and Plant Physiology™.
Library of Congress Catalloging in Publication Data. Printed in
the USA, Marcel Dekker, Inc. New York, Bascl, Hong Kong.
1004pp.

Rastrelh, L.. Caccres, A.; Simone, F. de; Aquino, R. and de-Simong, F,
(1999). Studies on the constituents of Gliricidia sepium
(Leguminasac) leaves and roots: isolation and structute
clucidation of new triterpenoid saponins and aromatic
compounds. J. Agricultural and Food Chemisiry, 47(4): 1537-
1540,

Rizk, A.M. (1986). In “The phytochemistry of the Flora of Qatar”. Sci. App.
Res. Cent. Qatar Univ,, King printed Ltd., London. p 220-234.

Roeder, E.; T. Sarg; 8. El-Dahmy and A A. Ghani (1993). Pyrrolizidine
alkaloids from Crofalaria aegvpiiaca. Phvtochemistry, 34(5).
1421-1423.

Rowcell, D.L. (1994}, In “Soil Sciencc: Methods and Applications”.
Longman Publishers, Singapore, 350pp.

Steven, A.C.; M. Michael and T. Thomas (1989). In “Manua! of Advanced
Techniques for Amino Acid Analysis™. The PICO. Tag method,
Millipare — Cooperation, USA, 4189 WMO?2, Rev. I

Stocker, (3. {1960). In “Physiological and Morphological Changces in Plants
Due to Water Deficiency™ Plant Water Relationships on And
and Scmi- Arid Conditions”. UNESCO, 15:63-104.

Stocker. O. (1961). Contribution to the problem of drought resistance of
plants. Ind. J. Plant Physiol., 4: 87-102.

Strogonov, B.T. {1964). In "Physiological basis of salt tolerance of plants as
affectcd by various types of salinity”. lIsracl Program for
Scientific Translation, Jerusalem.

Thalem, D.C.P. {1979). In “Ecology and Utlization of Descrt Shrub
Rangclands in Iraq™. The Hague: Dr. W.Junk. 428pp.

Underwood, E.J. (1971). In “Trace Elements in Human and Animal
Nuatrition”. New York Acad. Press. 543pp.

Waisel, W. (1972). In “Biology of Halophytes™. Acad. Press., New York and
London, 304pp.

Wall, M.E: M.M. Kreider; C.F. Kremson; C.R. Eddy:; J.J. Williaman; D.S.
Corcll and H.S. Gentry (1954). Steroidal sapogenins. VIIL
Survey of plants for Steroidal sapogenins and other
constituents. J. Pharm. Soc., 43 1-3.

Woo, W.S.; H. J. Chi and H. S. Yun (1977). Alkaloid scrcening of some
Saudi Arabia Plants. Kor. J. Pharmacog.. 8(3): 109-113.

Egyptian 1. Desert Res., 54, No.1 (2004)



138 Nour EI-Din, Nahed M. and Fatma A. Ahmed

Zidan, M.A. and M. A, Elewa (1992). Effect of NaCl salinity on the rate of
germination, secdling growth and some metabolic changes in
four plant species (Umbclliferac). Canad. J. Bot., 28, 70-81.

Reccived: 11/02/2004
Accepted: 07/04/2004

Egyptian J. Desert Res., 54, No.1 (2004)



EFFECT OF SEASONAL VARIATIONON ................. 139

Al da) Aadllp g gl Ll il g A Apawgall Gl pidall 50
(st WY s )8) R bl
*.\Ah\uhul.éa Qﬁ-ﬁ\J}IJ&AMU
s T 5 A T A phadl T el pmaall Zigan 8 e T ol el g AL A5l o
e~ Al — A haall o) ymaall Zigay 38 e~ Ay plaal g ddall Dl a8t

Al y oot L) o o gall i paiall 330 e s paill A jall o8 iagh
JUE ol A e Yo Gl Mo Jgaa ooty Ailaiag S0 800 A0 e A0 calesl A 0a0
Jrab bl o) B jlaed dail atiddl ptlll o ekl iy ¢ cladlly Ciuiall | cen g
QlSl i jaes g S0 ¢ G sle N Cpe OIS Aais Cedijl Lety Caunall ad b 4 o2
A B e Capal gadded el sl Jhae! o8y A0S panlly LYY

SIS » ENPVIS DU IPRVIN L [P WRY SIS I B MO L QAR
"3 $80 5 » a0 geall (5 jeaiad il AN deat el Lagl daf oY May o il

D80 e p A A Ll Liadla VE e od)) (Lad DA Sl s gl
Sige Sgal Ly o 158 5 ae B8 dlilall paela Sy D S G e Al oy
38 5 an S e YV el S g el Liadla VY e capall

e B8 A 3l Sl Sl e S AN o gell s il e s
e oA Juad D A, O Gl lgle sl AISH i BN Chap yi3a
Sy ol 8 e A due 8 el A€ il pbeall A S Laly canall Juad
Ao A g 3 ) ! LIS Sl A iy oLl liad 8 L canall ad
cetpeall s ge Dla Cill

eolall 4y pmall Alal 6 addle gl ol A00al dadll ol Al ol Cusaagl
Aed oV ihiay s pliall g o g Sl e JS A o) A0 el Lty
Us gall ods A DGlah e o geadl 830 aomy  omge SN ¢l il 680 aie Ll
el 350 iy Y e

Egyptian J. Desert Res., 54, No.1 (2004)





