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Abstract: The study was conducted in the laboratories of the College of Agriculture, University of Basrah, Iraq, during the
winter season 2019, with the aim of knowing the effect of the harvest time on the chemical components and mineral elements
of the wild cress leaves growing in the lands of the Shatt al-Arab district, east of Basrah Governorate, in the Jazirah region,
which is within the sedimentary plain. The experiment included three plant harvest times, which are February 7, February 21,
and March 7, 2019. This experiment was carried out according to the Randomized complete blocks design and with three
replicates for each treatment. The data were statistically analyzed by the method of analysis of variance. The means of the
treatments were compared between them according to the revised least significant difference test at a probability level of 5%.
The third harvest time significantly exceeded the other two times in the leaf content of total chlorophyll, soluble carbohydrates
and proteins, volatile essential oils, total nitrogen and phosphorous, reaching 221.0 mg 100 gm-1 fresh weight, 80.7 mg g-1 dry
weight, 31.09%, 0.888%, 5.65% and 0.97%, respectively. While, this harvest time resulted in a significant decrease in the total
carotenoids pigment, which reached 0.004 mg 100 g-1 fresh weight. As for the first harvest time, it was significantly higher than
the calcium content of leaves, which reached 0.368%. Harvest times had no significant effect on leaves content of potassium,
sodium, magnesium, iron and zinc minerals. The results of chemical analyses of the wild cress leaf extract showed that using
the GC-Mass device was identified 49 bioactive compounds.
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ORIGINAL ARTICLE

1. Introduction
In recent years, interest in wild plants has increased

in terms of food and medicine in a large number of
countries of the world, with a focus on their content of
nutrients, as this has an important role in achieving food
security for a world whose population is steadily
increasing [Smith et al. (1996)]. The wild cress plant is
one of these wild plants that are spread in the southern
regions of Iraq, especially the desert and the
sedimentary plain areas during the winter after the rains.
The wild cress plant belongs to the Cruciferae family
and is native to the Middle East. This plant is a wintery
annual herbaceous plant, branching at the base, with
large, lobed lower leaves and few-lobed upper leaves

that disorganized shape. The flowers of this plant are
very small, compact white, growing early from the ends
of the branches. The part that is eaten from this plant
is its crisp fresh leaves or eaten with a salad. Its leaves
are considered to have a spicy taste similar to
agricultural cress, only its fruits and seeds are smaller
than it [Takruri et al. (2008)]. The wild cress plant is of
good nutritional value because it is rich in minerals such
as iron, manganese, iodine, calcium, potassium and
arsenic, as it is rich in vitamin C and contains a small
percentage of vitamins A, B, PP and E [Maghrani et
al. (2005)]. This plant is also one of the most important
medicinal plants for its many benefits, as it is a tonic
for anaemia, an expectorant, a sedative, a hypotensive
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diuretic, and effective for the vitality of the hair
follicles, a barrier to hair loss, a treatment for skin
ulcers, and abdominal pain reliever, a repellent to
worms, effective in breaking up stones, sand, a
treatment for cancer, rheumatism, diabetes,
detoxification and antioxidants cold and headache,
appetizing and easy to digest, rich in iodine and
useful in absorbing unpleasant odors from the
body. Recent studies also indicate that this plant
contains bioactive compounds against microbes.
The seeds of this plant are bioactive in stimulating
sexual processes when used in specific doses
because they contain vitamin E [Kheder (2008),
Kadhim and Kuredi (2016)]. Samples of wild
cress leaves were taken during three different
times during the plant growth season from the
Shatt al-Arab district in Basrah, southern Iraq, in
order to identify the content of this plant’s leaves
from the chemical components in order to
determine the best time of the plant harvest which
the nutritional and medicinal value is its highest.
2. Materials and Methods

The study was conducted in the Laboratories
et al. (1956), the percentage of total protein according
to A.O.A.C. (1970) and the percentage of volatile
essential oils according to the method described by
Guenther (1972) and the estimation of the leaves content
of nitrogen, potassium, sodium, magnesium, iron and
zinc according to the method described by Page et al.
(1982) and phosphorous according to the Black (1965)
method.

GC-MS analysis was by gas chromatography
instrument that contacted to a Mass Spectrometer
Model: GC MS QP210 Ultra, Shimadzu, APAN supplied
with capillary column DB-MS5 (95% methyl
polysiloxane, 5% phenyl) as stationary phase in addition
to use helium gas (99.9%) employing. The following
conditions: Column Oven Temperature: 50°C, Injection
Mode: Split,  Injection Temperature: 250°C, Pressure:
90.0 kPa, Column flow: 1.53 ml min-1, Purge flow: 6.0
ml min-1, Total flow: 79.2 ml min-1, Split ratio: 46.9,
Linear velocity: 44.8 cm sec-1. The mass spectrometer:
Ion Source Temperature: 200°C, Interface Temperature:
250°C, Cut time of solvent Cut: 4.00 min, Detector Gain
: 0.84 kV +0.40 kV, Start Time: 4.00min, End Time:
41.71min, ACQ Mode: Scan, Event Time: 0.40 sec,
Scan Speed: 2000, Start m/z: 35.00, End m/z: 800.

The data were analyzed statistically according to

Table 1: Some of the physical and chemical characteristics
of the soil in experiment location.

No. Characteristic Value
1 Electricity conductivity (E.C) 5.465 dS m-1

2 pH of soil 7.2
3 Total Nitrogen 0.5 mg kg-1

4 Uptake Phosphorous 32.04 mg kg-1

5 Uptake potassium 20.63 mg kg-1

6 Organic matter 0.29%
Soil texture

Clay 12.7%
Silt 16.6%

Sand 70.7%

Table 2: Decimal average of maximum and minimum temperatures
and maximum and minimum relative humidity during 2019
season of the growth period of the wild cress plant.

Temperatures (ºC) Relative humidity (%)
Day-month

Maximum Minimum Maximum Minimum
1-10 February 21.71 8.98 84.28 26.85
11-20 February 20.79 9.89 86.81 30.01
21-28 February 23.83 11.25 80.98 27.45

1-10 March 21.72 9.47 70.45 23.98

of the College of Agriculture, University of Basrah, Iraq,
during the winter season of 2019. Three samples were
taken from the wild cress plant growing in the plains
area in the Shatt al-Arab district, east of Basra, in the
Jazira region, in Southern Iraq, at three times: February
7, February 21 and March 7, 2019. The experiment
was carried out according to the design of Randomized
complete blocks and with three replications [Al-Rawi
and Khalaf Allah (2000)]. Table 1 shows some of the
physical and chemical characteristics of the soil in which
the plants grew. Table 2 shows the weekly averages of
temperature and relative humidity during the period of
the experiment. Samples were washed with distilled
water to get rid of dust and impurities.

The leaf content of total chlorophyll was determined
in mg per 100 g-1 fresh weight according to the method
described by Goodwin (1976) and total carotene was
mg per 100g-1 fresh weight according to the method
described by Wellburn (1994). Then the leaves of the
wild cress plant samples were dried at room
temperature. Then the dry samples were milled with
an electric mill and then the following analyzes were
performed: which included total soluble carbohydrates
(mg g-1) according to the method described by Duboise
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the used experimental design by the analysis of variance
using the statistical program Genstat Versions 24. The
means of the treatments were compared by testing
revised least significant difference at a probability level
of 5% [Al-Rawi and Khalaf Allah (2000)].
3. Results and Discussion

It is evident from Table 3 that the harvest times
had a significant effect on the chemical components
content of leaves. The third harvest time was
significantly higher compared to the first and second
times in terms of increasing the leaf content of total
chlorophyll by an increase of 81.14% and 11.05%,
respectively and carbohydrates by an increase of
18.85% and 5.49%, respectively and an increase in
protein amounting to 11.19% and 6.94%, respectively.
The second harvest time significantly surpassed the first,
with an increase of 63.11% total chlorophyll, 12.66%
carbohydrates and 3.96% proteins, respectively.

Whereas, the third harvest time led to a significant
decrease in the leaves content of carotene pigment
compared to the first and second harvest times, with a
decrease of 91.48% and 93.58%, respectively. As for
their content of volatile essential oils, both the second
and third times recorded a significant increase compared
to the date of the first harvest time, with an increase of
27.33% and 27.76%, respectively. The times of the

second and third harvest did not differ significantly
between them in the percentage of volatile essential
oils.

The significant increase at the third harvest time in
the leaves content of total chlorophyll, carbohydrates
and proteins may be due to the improvement in weather
conditions such as temperature and relative humidity
(Table 2), which in turn affected the activity and vitality
of chloroplasts and the process of photosynthesis, which
reflected positively on the chemical components of plant
leaves [Mohammed and Al-Yunus (1991)]. Peter and
Carl (2005) also indicated that the structure of the
chlorophyll pigment has a positive relationship with the
content of the leaves of nitrogen, iron, manganese and
magnesium [Al-Sahaf (1989)]. Also, the boron
component that maintains the bioactivity of this pigment
by increasing the activity and effectiveness of some
growth hormones, especially cytokinins such as kinetin,
which increases leaf greenness. This increases the rate
of photosynthesis in leaves, carbohydrates and proteins,
and their accumulation in leaves and this is accompanied
by a decrease in the leaves’ content of carotenoids
pigment [Mengel and Kirkbly (1982)]. The reason for
the increase in volatile essential oils in the second and
third harvest times is due to the appropriate temperatures
and their effect on the synthesis of oils as a result of
the activity of bioactivities in the plant, including the

Table 3: Effect of harvest time on some chemical components of wild cress leaves.

Harvest time Total chlorophyllmg Total carotenoids Total carbohydrates Proteins Volatile essential
100 g-1 mg 100 g-1 mg g-1 (%) oils (%)

7th February 122.0 0.0470 67.90 27.96 0.695
21st February 199.0 0.0624 76.50 29.07 0.885

7th March 221.0 0.0040 80.70 31.09 0.888
R-LSD 0.05 18.5 0.0496 3.10 0.87 0.028

Table 4: Effect of harvest time on leaves content of wild cress plant of mineral elements

Harvest time
Mineral content (%) R-LSD 0.05

7th February 21st February 7th March
Nitrogen 4.420 4.650 5.650 0.120

Phosphorous 0.840 0.900 0.970 0.070
Potassium 8.210 8.670 8.810 NS*

Magnesium 0.394 0.412 0.395 NS
Sodium 0.360 0.371 0.366 NS
Calcium 0.368 0.313 0.286 0.016

Iron 0.0283 0.0285 0.0285 NS
Zinc 0.0024 0.0029 0.0028 NS

*NS: Not significant
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photosynthesis process that ultimately leads to an
increase in the secondary products, including volatile
essential oils [Rajeswere and Roa (1999)]. The results
of the study agree with the results obtained by Salman
and Sachit (2013) on Anethum graveolens.

The results from Table 4 show that the harvest
dates had a significant effect on the nitrogen,
phosphorous and calcium content of the leaves, while
it did not significantly affect the potassium, magnesium,
sodium, iron and zinc elements. The leaves of plants
significantly outperformed at the third harvest time
compared to the first and second times in increasing
their nitrogen and phosphorous content, with an increase
of 27.82%, 21.50% nitrogen, 15.47% and 7.77%
phosphorous, respectively. The second harvest time
was significantly higher compared to the first time, with
an increase of 5.20% nitrogen, while these two harvest
times did not differ significantly between them with
regard to the content of phosphorus in the leaves.

The reason for the significant increase in nitrogen
and phosphorus concentration is due to the favorable
environmental conditions (Table 2) that led to an increase
in the readiness and absorption of both elements nitrogen
and phosphorous [Mohammed and Al-Yunus (1991)].
As for the reason for the low content of calcium in the
leaves in the second and third harvest dates, it is
attributed to the resumption of plants to active growth,
which led to the consumption of calcium in the formation
of new growths, as it enters the composition of cell
membranes in plant tissues [Al-Sahaf (1989)].

The data from Table 5 showed that the chemical
analyses of the wild cress leaf extract by using the
GC-Mass device was identified 49 bioactive
compounds (Fig. 1, Table 5). These data from the same
table also indicate that the leaf extract contained high
levels in eight compounds, including: 9,10-
Dibromopentacosane, Propanenitrile,3-(5-diethylamino-
1-methyl-3-pentynyloxy), 1,37-Octatriacontadiene,
Methyl 2-acetylamino-3,4-dihydro-4-oxo-7-(2-
a ce t y la mino-2 -deox y-3 , 4 -d ia cet y l - . b et a . -
arabinofuranosyl)-7H-pyrrolo[2,3-d]pyrimidine-5-carb,
Fumaric acid, 4-heptyl tridecyl ester, Phthalic acid, ethyl
isoporpyl ester,1H-Indole-2-carboxylic acid, 3-methyl-
4-oxo-6-(3,4,5-trimethoxyphenyl)-4,5,6,7-tetrahydro-,
ethyl ester, and Silane, dimethyl (pentafluorobenzyloxy)
docosyloxy, which the percentage of peak area ranged
between 3.37-6.00%. Of the 49 compounds, seven
were bioactive compounds that were diagnosed with
low levels; with a percentage peak area of 0.55 - 0.90%.

The results in Table 5 indicate the diagnosis of
important bioactive compounds that contain in their
chemical formula organic, fatty and amino acids, and
nitrogenous bases in the wild cress leaf extract, such
as Pthalic acid, Palmitic acid, Fumaric acid, Stearic acid,
Butyric acid, Cysteine and Pyridine. The current study
recommends conducting a wide and extensive study of
the bioactive compounds in wild cress plant for the
purpose of isolating, extracting and using them in the
drugs and pharmaceutical industries.

Fig. 1: A bioactive compound in wild cress leaves that identified by GC-Mass device
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  Table 5 : Bioactive compounds identified in wild cress plant by GC-Mass.

Table 5 continued...



Table 5 continued...

Table 5 continued...
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Table 5 continued...

RT: Retention time; Mw: Molecular weight.

4. Conclusion
It was concluded from the current study that

harvesting the wild cress plant at the beginning of the
month of March in the plains areas of the Shatt al-
Arab district, east of Basra, southern Iraq, leads to
obtaining a good quality foliar crop. The wild cress leaf
extract contained a large number of important bioactive
compounds. Some of these important compounds were
diagnosed which contained important organic, fatty and
amino acids and nitrogenous bases.
Acknowledgement

Authors are very much thankful to the Editor-in-
Chief and anonymous referee for their critical
comments and suggestions for improving the quality of
this manuscript.

References
Al-Rawi, K.M. and A11.M. Khalaf Allah (2000). Design and

Agricultural experiments Analysis . Dar Al Kutub
Foundation for Printing and Publishing, University of
Mosul, Iraq, 480pp.

Al-Sahaf, F.H.R. (1989). Applied plant nutrition. Dar Al-
Hikmah Press for Publishing, Translation and
Distribution, Iraq, 258 pp.

A.O.A.C. (1970). Methods of  Analysis. 11th Edition,
Washington of Official Analytical Chemists, Washington
D.C., U.S.A.

Black, C.A. (1965). Methods of soil analysis. Part I, American
Society of Agronomy. Madison, Wisconsin, USA.

Dubiose, M., K. Gilles, J.K. Hamilton, P.T. Robbers and F.
Smith (1956). Calorimeter method for determination of
sugar and related substances. Analytical Chemistry,
28(3), 350-356.

Effect of Harvest Time on the Chemical Content of Wild Cress Leaves 1767



Goodwin, T.W. (1976). Chemistry and Biochemistry of Plant
Pigments. Academic Press, 2nd Edition, London.

Guenther, E.S. (1972). Essential Oils. R. Eke: Eger Publishing
Puny Hunting on New York.

Kadhim, M.M. and H.M. Kuredi (2016). Extracting the
essential vegetable oils from the wild cress (Lepidium
aucheri Boiss) plant and studying their bio-efficacy.
University of Thi-Qar Journal of Science, 6(1), 60-67.

Kheder, S. (2008). Dictionary of Medicinal Plants and Herbs.
Arab Nile Group Press for Publishing.

Mengel, K. and E.A. Kirkbly (1982). Principle of Plant
Nutrition. 3rd Edition, International Potash Institute,
Bern, Switzerland.

Maghrani, M., N.A. Zoggwash, J.B. Michel and M. Eddouks
(2005). Anti-hypertension effect of Lepidium sativum L.
in spontaneously hypertension rats. Journal of
Ethnopharmacology, 100(1-2), 193-197.

Mohammed, A.K. and M.A. Al-Yunus (1991). Principles of
Plant Physiology. 3rd Edition, Dar Al-Hikmah for
printing and Press.

Page, A.L., R.H. Miller and D.R.  Kenney (1982). Methods of
Soil Analysis. Part 2-Chemical and Microbiological
Properties, 2nd Ed., Agron. Monogr. No. 9, ASA-CSSA-
SSSA, Madison, WI.

Peter, M.B. and R.J. Carl (2005). Nutrient Cycling and

Maintaining Soil Fertility in Fruit and Vegetable Crop
Systems. Dept. Soil W. Clim. M.

Rajesware, B. and R. Rao (1999). Rose-scented germination
(Pelargonium spp.): Indian perspective. Paper: National
Seminar on the Research and Development in Aromatic
Plants; Trades in Biology Uses, Production and Aromatic
Plants, Lucknow, India, July 30-31.

Salman, J.A.A. and T.F.K. Sachit (2013). Effect of cultivar
and Organic Fertilizer and Mowing date on growth and
Yield of dill plant (Anethum graveolens L.). Euphrates
Journal of Agriculture Sciences, 5(4), 291-306.

Smith, G.C., M.S. Clegg, C.L. Keen, and L.E. Grivetti (1996).
Mineral values of selected plant foods common to
southern Burkina Faso and to Niamey, Niger, West
Africa. International Journal of Food Sciences and
Nutrition, 47(1), 41-53.

Takruri, H.R., S.K. Tukan and M.N. Ahmad (2008). Medicinal
and edible wild plants used by the community of
Northern Badia of Jordan. Jordan Journal of
Agricultural Sciences, 4(4), 391-405.

Wellburn, A.R.C. (1994). The spectral determination of
chlorophyll A and B as well as total carotenoids using
various solvents with spectrophotometers of different
resolution. Journal of Plant Physiology, 144(3), 307-
313.

1768 Haider Sabeh Shanow Al-Jabir et al.


