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Abstract: This study aimed to investigate the impacts of Eruca sativa seed extract on
some reproductive indicators and carcasses quality for aged local duck males. Forty-five
aged local ducks males with the average live-weight of (2000+5g) and two years old were
randomly distributed into three treatments (15 for each). After dissolution in corn oil, T2
and T3 were supplemented with 400 and 800 mg alcoholic extract of Eruca sativa seed
respectively. T1 has only given corn oil (control). Weekly, a dosage of 2 ml was twice
given to the treatments by syringe. The current results showed significant (P<0.05)
increases in the relative weight, length, width and volume of testes in males of second and
third treatments compared to the first treatment (control). Besides, the second and third
treatments recorded significant (P<0.05) improvements in the diameter of seminiferous
tubules, seminiferous epithelium thickness (um) of testes, the Luteinizing hormone (LH),
Follicle-stimulating hormone (FSH) and the level of testosterone hormone compared to
the control. Chemical and physical tests of the breast meat showed no significant among
all treatments in the ratio of free fatty acids, pH and water tolerability. Regarding the
peroxide number, second treatment recorded the lowest significant (P<0.05) compared to
other treatments. It concluded that alcoholic extract of Eruca sativa seed could enhance
reproductive characteristics and significantly improve sex hormones in aged local duck
males and effect on the number of peroxide in its breast meat.
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Introduction

Duck breeding is common in most of the
world's countries. In order to increase the
interest in the breeding of duck, it is important
to understand the physiological and
reproductive characteristics of these animals
(Okpe & Udoumoh, 2016). Most birds
reproductive and physiological characteristics
are affected by environmental and nutritional
variables that influence the growth of gonadal
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status and function (Davies et al., 2015).
Infertility and subsequent complications are
regarded as one of the most significant
problems for couples. Several factors impact
such as sperm production and are attached to
infertility survival rate (Mohammadi et al,
2017). Histological study of the testes is very
important for detecting the development of
spermatogenesis (Ballester et al, 2004).
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Herbal treatments are significantly safer
conventional (chemical) medicine. Using
herbs can have beneficial impacts on
increasing fertilization, production,
eliminating problems such as sexual
incapacity, hormonal imbalance and low

sperm mobility (Amin & Hamza, 2006; Al-
Salhie & Al-Waeli, 2019 ; Sultan et al, 2019 ;
2020). Eruca sativa is complete of several
protective vitamins that can be used in the
therapy of physiological and autoimmune
diseases. At the end of the 19th century, it has
been used for blood filtering and also for
pulmonary diseases (Shahrokhi et al, 2009).
The use of E. sativa has also been recorded to
avoid cell damage and to increase the amount
of antioxidant in the body (Chung et al,
1992). This crop has been suggested for use in
rheumatism, gout, renal disease, liver,
infection, icterus and hypoglycemia (Getahun
& Chung, 1999). Seed and oil of E. sativa had
high crude protein, palmitic acid, stearic acid,
oleic acid, linoleic acid and erucic acid (Nail
et al, 2017). It has strong active components
that could be effective in raising health and
disease prevention (Helana et al, 2011).

because they use traditional cures instead of

The objective of this study is to find out the
impacts of E. sativa seed extract on
fertilization indicators, sex hormone rates and
carcasses meat quality for aged local duck
males.

Materials & Methods

The present study was conducted in the field
of water birds associated with the Agriculture
College at the University of Basrah. Forty-
five males from aged local ducks, two years
old, with the average live-weight of 2000+5g
were randomly divided into three treatments
(15 for each). The males were housed in
individual cages (2 x 2 x 1 m). The birds were
fed the experimental diet (table 1) from the
first day to the end of the study (45 days)
according to NRC (1994). Ducks were given
ad libitum access to food and water. Three
treatments have been used in this experiment.
The treatments were as following T1 has only
given corn oil (control). After dissolving in
corn oil, T2 and T3 were supplemented with
400 and 800 mg of E. sativa alcoholic extract
respectively. Weekly, a dosage of 2 ml was

Table (1): Compositions and chemical analysis of the experimental diet.

Ingredients Diet (%)
Yellow corn 30
Wheat 37
Barley 10
Protein concentrated 3
Soybean meal 12.7
Limestone 7
lodide salt 0.3
Total 100
Chemical analysis
Metabolized energy (kcal.kg™) 2884.7
Protein (%) 15.02
Lysine 0.68
Methionine+ Cysteine 0.51
Calcium (%) 2.65
Phosphorus (%) 0.38
Calorie/ protein 192.05
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twice given to the treatments by syringe via
ducks mouth. Garden rocket seed obtained
from a local market in the city of Basrah, Iraq.
The Scientific and common names of plant
were followed Garg & Sharma (2014)

Testes parameters

Five males were slaughtered from each
treatment at the end of the study. Both testes
were removed and weighed by a delicate
scale. Using a vernier caliper to measure the
length and width of testes. The testes volume
was calculated by (cm®) according to
(Vatsalya & Arora, 2012). A small part of the
testis (5g) was taken from each treatment and
fixed in Bouin's fluid for 24 hours, then
dehydrated in ethanol, cleared in xylene and
embedded in paraffin. The tissue were cut
into 5 pm sections with a rotating microtome,
stained with haematoxylin and eosin (H & E).
examined with compound microscope, The
tubular diameter and thickness of the
seminiferous epithelium of the seminiferous
tubules were measured using a standardized
ocular micrometre by choosing 10 round or
almost round tubes (Segatelli et al, 2004).

Hormones measurement

During slaughter, blood samples were
collected from the Jugular vein and
centrifuged at 3000 RPM for 10 minutes to
obtain serum. The radioimmunoassay were
used to measure serum LH and FSH
hormones (Peegel et al, 2005). Serum
testosterone hormone was tested using an
immunoassay kit (DRG Co, Germany).

The number of peroxides

Parts of breast meat (5g) were taken to
detection the peroxide number, free fatty
acids, pH and water tolerability. The number
of peroxides was determined by AOAC
(2016) according to the following equation:
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Peroxide value =N22530s ml XN x1000)

(Wt.of Sample, gm)
The ratio of free fatty acids

The ratio of free fatty acids (FFA) were
estimated based on AOAC (2016) according
to the following equation:

Titration (A—B)xN x282 x100
1000 xWt of Sample, gm

Free Fatty Acid % =

A = Number of KOH of the sample with the
fat or oil sample.

B = number of KOH of the sample with the
sample

282 = weight of molecular oleic acid.

The pH measurements

The pH was estimated by using the pH meter.
The water tolerability was calculated
according to the method mentioned by Eady
et al, (2014) as the following equation: %
Associated water = % original moisture-free’
water in the sample.

Statistical Analysis:

An one - way variance analysis (ANOVA)
was applied to analyse data. L.S.D was used
to compare among means at level of 0.05
(SPSS, 2016). The experiment carried out
with triplicates.

Results & Discussion

Right and left testes parameters were showed
in tables (2). Statistical analyses showed a
significant (P<0.05) increase in the relative
weight, length, width and volume of testes in
the second and third treatments compared to
control. The highest significant (P<0.05)
difference was seen in third treatment
compared to control treatment. Testis size is
directly related to the number of Sertoli and
sperm cells produced so that the testis size
represents the intensity of germ cells in the
testis (Manach et al, 1998). This increase in
the most testes parameters may be due to the
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potential of the garden rocket extract to
stimulate testicular growth and increase the
spread, maturation and development of sperm
cells (Merz et al, 2000). Several medicinal
plants are being used as fertility enhancers
(Yakubu et al, 2007). Garden rocket seed oil
has been reported to be commonly used by
males to enhance their sexual function (Kim
et al, 2004). E. sativa seed oil has positively
affected fertility and the reproductive system.

Also, several studies have shown that both the
aqueous and ethanolic extracts of the rocket
plant improved reproductive characteristics
(Merza et al, 2000; Hussein, 2013). These
findings may be due to high levels of the

Luteinizing  hormone  (LH), Follicle-
stimulating  hormone (FSH) and the
testosterone  hormone  (table  4).These
hormones promote the growth and

development of testes (Al-Salhie, 2018).

Table (2): Effect of alcoholic extract of E. sativa seed on some testes parameters for aged local
duck males (Meanz SE).

Traits T1 T2 T3

Body weight (q) 202020+ 128 | 2031.20+6.19 | 2032.20%5.43
The relative Right 17.60° £ 0.50 23.80° + 0.73 25.40° + 0.50
weight of testis% Left 19.20° £ 0.37 25.00*+ 0.31 26.20% + 0.42
Length of the Right 4.75° + 0.05 4.90° £ 0.04 5.36° + 0.02
testis (cm) Left 5.06° + 0.03 5.77° +0.07 6.05%  0.04
Width of the Right 2.20° £ 0.02 2.62° % 0.09 2.86% +0.03
testis (cm) Left 2.24°%0.02 2.62°+0.08 2.86° % 0.02
The volume of Right 7.51°+0.21 11.28° +0.85 14.62% + 0.37
testis (cm?®) Left 8.04°+ 0.25 12.75" + 0.49 16.49° + 0.19

T1: Control treatment, T2, T3: 400 and 800mg of alcoholic extract of E. sativa seed : Different superscript in a

row indicates a significant difference at P<0.05.

Table (3) exhibited significant differences
in the diameter of seminiferous tubules and in
the thickness of the seminiferous testes
epithelium (P<0.05) among treatments. A
significant increase was found in the second
and third treatments (P<0.05) compared to
control. Such findings were compatible with
Salem & Moustafa (2001) who clarified that
E. sativa seed oil increased the diameter of
the seminiferous tubules. These increase in
the diameter of seminiferous tubules and
thickness of the seminiferous epithelium may
be due to the watercress seed contain
antioxidants, vitamins E, C, carotene,
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selenium and flavonoids (Alam et al, 2007).
Antioxidant functions of watercress have been
revealed by the existence of vitamin C in it
(Nouri et al., 2008). The existence of these
components in the alcoholic extract of garden
rocket seed may have influenced the partial
enhancement of sperm indexes. Vitamin E
improved the histological properties of the
testicle and increases the thickness of the
seminiferous epithelium (Mather et al, 1983;
Al-Salhie et al, 2017). On the other hand,
there was a significant correlation between
the weight of the testes and the diameter of
seminiferous tubules and the thickness of the
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seminiferous epithelium (Wilson et al., 1988).
Also, there was a significant correlation
between the relative weight of testes and
Spermatogonia (Yarney & Sanford, 1993). As
well as, there is indeed a strong correlation
between tubular diameter and seminal activity

(Wilson et al., 1988). Hoseini et al, (2009)
proposed that the presence of flavonoids and
some other antioxidants in the alcoholic
extract of E. sativa seed could enhance sperm
indexes close to optimal.

Table (3): Effect of alcoholic extract of E. sativa seed on the histological characters of testes
for aged local duck males (Meanzt SE).

Treatments The thickness of the seminiferous The diameter of seminiferous
epithelium(pum) tubules(um)
T1 106.20¢ + 2.74 227.20°+2.39
T2 118.80° + 0.86 245.00° + 1.92
T3 129.60% + 1.74 254.20% + 1.46

T1: Control treatment, T2, T3: 400 and 800mg of alcoholic extract of E. sativa seed : Different superscript in a

column indicates a significant difference at P<0.05.

The Luteinizing hormone (LH), Follicle-
stimulating hormone (FSH) and Testosterone
hormone concentration levels presented in
table (4). The data in this table revealed
significant  (P<0.05) differences among
treatments. A clear and significant (P<0.05)
improvement of serum hormone
concentration levels recorded in the second
and third treatments compared to the first
treatment. The findings presented in table (4)
declared that the highest significant (P<0.05)
hormone concentration level was recorded at
the third treatment compared to other
treatments. This result was agreed with
Mohammadi et al, (2017) who reported a
dose of 500 mg.kg™ watercress extract could
significantly improve the level of LH, FSH
and testosterone compared to the control.
These increases in the level of hormone
concentrations may be due to the feed
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supplementation of watercress extract which
enhanced the body-ducks' hormone balance. It
is therefore feasible that the extract of
watercress is efficient on hormones connected
with sperm indexes. The data obtained are
consistent with those mentioned by Hussein
(2013) who noticed an increase in
testosterone  levels in albino  mice
administered daily with 30 and 40 mg.kg*
body weight of E. sativa leaves aqueous
extract for thirty-five days.

Chemical and physical tests of the breast
meat were showed in table (5). The results
had no significant among all treatments in the
ratio of free fatty acids, pH and water
tolerability. The results indicated, the second
treatment was recorded a lowest value for the
number of peroxide compared to other
treatments. While, the first treatment was
recorded a highest value compared to others.
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Table (4): Effect of alcoholic extract of E. sativa seed on some hormones concentration for aged
local duck males (Meanzt SE).

Treatments Luteinizing Follicle-stimulating Testosterone hormone
hormone(LH) IU .L"* | hormone (FSH) IU.L! (ng.ml?)
T1 0.87° + 0.05 1.48°+£0.10 1.41°+0.21
T2 1.28%+0.08 1.812+0.12 2.01*+0.02
T3 1.44%+0.16 1.922 +0.02 2.15°+0.02

T1: Control treatment, T2, T3: 400 and 800mg of alcoholic extract of Eruca sativa seed: Different superscript

in a column indicates a significant difference at P<0.05.

Table (5): Effect of alcoholic extract of E. sativa seed on fatty Acid ratio, peroxide, pH and water
tolerability in meat of local duck males (Meanz SE).

Treatments Fatty acids % Number of pH Water
peroxides Tolerability%
T1 0.94 +0.01 0.94% +0.02 6.35 £0.27 63.76 £0.61
T2 0.78 £0.04 0.71° +0.01 6.39 +£0.43 68.95 £2.85
T3 0.88 +0.08 0.78% +0.07 6.38 £0.11 67.15 £2.05

T1: Control treatment, T2, T3: 400 and 800mg of alcoholic extract of E. sativa seed*: Different superscript in a

column indicates a significant difference at P<0.05.

Conclusion

It can conclude from present study that
alcoholic extract of E. sativa seed may improve
reproductive parameters and sex hormones in
males of aged local ducks. This can also
influence positively on the number of peroxides
in breast meat.
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