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Abstract
This experiment was carried out in the field for the Animal Production Department belonged to the College of Agricultural
Engineering Sciences/ University of Baghdad, from 10 September 2018 to 20 February 2019. In this study, Four local Awassi
rams were used with ages ranging from 2-3 years and a weight of 50-58 kg, while the semen was collected weekly via artificial
vagina. The study aimed to compare the effect of adding a different levels of the aqueous Amla fruit extract as a natural
antioxidants and different level of vitamin C (industrial antioxidants) to Tris- based extender in the semen properties that
cryopreservation of the Awassi rams. The Experiment treatments were divided into nine treatments that included control
treatment C and the 1st treatment T1 with an addition of a 0.3% of the Amla extract and the 2nd treatment T2 with a 0.6% of the
Amla extract. Moreover, the 3rd treatment T3 with an addition of 5 mM of vitamin C and the 4th treatment T4 with a10 mM of
vitamin C. Furthermore, the 5th treatment T5 with an addition of 0.3% of Amla extract and 5 mM of vitamin C and the 6th

treatment T6 with a 0.3 % of Amla extract and 10 mM of vitamin C. Finally, the 7th treatment T7 with an addition of 0.6 % of Amla
extract and 5 mM of vitamin C and the 8th treatment T8 added 0.6 % of Amla extract and 10 mM from vitamin C to semen
extender. Semen samples were preserved after three days of extender at a temperature of 5C, where microscopic tests are
carried out on semen extender samples that included the individual motility and live sperm percentages for all treatments. The
results of the study showed that the addition of the aqueous Amla fruit extract with vitamin C within the T8 group led to a
significant increase (P<0.01) in the percentages of the individual motility and live sperm compared to the control group during
all cryopreservation periods. The individual motility percentage of T8 treatment at the time of 0 of cryopreservation was
(93.14 ±0.508%) compared to the control group of (84.57 ±0.719%). While at the time of the 72 hrs of preserved duration, the
percentage of sperm individual motility was (67.42 ±1.130%) compared to treatments percentages (C, T1,T2, T3, T4, T5, T6,
T7) which were (47.28 ±0.865, 57.14 ±1.280, 59.13 ±0.55, 54.85 ±1.223, 55.85 ±1.010, 62.71 ±0.968, 63.85 ±1.056, 66.00 ±1.023%)
respectively. Finally, the live sperm results of T8 were higher than the rest of treatments at the time 48 and 72 of the
cryopreservation, which reached ( 76.71 ±0.606%) and (66.00. ±0.845%) respectively, compared to the control group of (61.14
±0.737%) and (52.71 ±0.968%) for both periods respectively. It can be concluded that the addition of aqueous Amla fruit
extract only or with other types of artificial antioxidants to the Tris- based extender has been instrumental in improving the
semen qualities of the Awassi rams after different periods of cryopreservation.
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Introduction
The first attempts to preserve the sperms at low

temperature back to 1776, when the Italian physiologist
scientist Ladzard Spalanasi (Spallanazi) stated that the
horse freezing sperms in the snow became inactive but
can be revived after heating. However, the first resulting
method of cryopreservation back to 1950 (Rama et al.,
2006). The purpose of the sperm preserved process is to
prolong its fertilizing ability, while keeping the sperms liquid

for a short time is achieved by reducing the food
metabolism of sperms by lowering the storage
temperature. Furthermore, keeping sperm cryopreservation
for a long time is done by reducing the food metabolism
of sperms through storage at a temperature below zero
centigrade, as well as, keeping semen for a long time at
low temperature has helped to prolong sperm life by
slowing down the metabolism process in addition to
stimulating bacterial growth (Anghel et al., 2010). The



World Health Organization (WHO) in 2002, indicated that
80% of the population of the developing countries and
65% of the population of the advancing countries depend
on traditional medicine that uses medicinal plants. These
types of medicines represent about 25% of total medicines
in the United States of America, while its represent about
80% in the countries with fast progress, such as India
and China, which consider an importance factor for the
economy in these countries. The world’s known plant
number are 250,000 plants and about 80,000 plants are
classified as medical (Borris, 1996), one of these medicinal
plants is the Amla plant (Emblica officinalis), which is
generally spread in almost all Asian countries and it is
considered as one of the most important medicinal plants
in the Indian medical system (Dasaroju and Gottumukkala,
2014). Amla is also a rich source of vitamin C, as well as
a good content of amino acids and minerals (Agarwal et
al., 2012; Gaire and Subedi, 2014), the aqueous of the
Amla plant extract also contains a high percentage of
antioxidants and flavonoids (Khan, 2009). (Dutta and
Saha, 2013) pointed out that the male mice, administration
by the Amla fruit extract has led to an improvement in
the average weights of the male genitals, an increasing
in the number of sperms, reducing in the number of
abnormal sperm, as well as, an improvement in the level
of testosterone hormone and reduced the toxic effect of
the Chlorpyrifos for administrating to the male mice.
Vitamin C or Ascorbic acid, is a water-dissolved vitamins,
which is important for the continuation of the body’s
functions normally and is closely related to fertility (Allai
et al., 2018). Vitamin C is also important in maintaining
the genotype integrity of the sperms and preventing
oxidative damage to the sperms DNA (Fraga et al., 1991).
(Azawi and Hussein, 2013) showed an improvement in
the motility percentage and sperm vitality of the Awassi
rams that vitamin C was added to it and cryopreservation.
(Mittal et al., 2014) also pointed out that the addition of
vitamin C to the semen extender of bulls has led to a
significant decrease in the abnormal sperm percentage
and improved both the sperms motility and the percentage
of acrosomes safety. Therefore, this study was aimed to
compare the effect of adding different levels of Amla
extract (natural antioxidants) and different levels of
vitamin C (industrial antioxidants) to Tris- based extender
in the semen properties stored at 5C of the Awassi rams.

Materials and Methods
This study was conducted in the Animal Field and

the Reproductive Physiology Lab and the Central
Laboratory for Postgraduate studies-College of
Agricultural Engineering Sciences-University of
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Baghdad. The experiment extended from September,
2018 to February, 2019 with the aim of comparing the
addition of different levels of the Amla fruit extract (natural
antioxidant) and different levels of vitamin C (industrial
antioxidants) to Tris-based extender in the semen
properties stored at 5oC of the Awassi rams. Four local
Awassi rams were used with ages ranging from 2-3 years
and a weight of 50-58 kg, while the semen was collected
weekly via artificial vagina. The Experiment treatments
were divided into nine treatments that included control
treatment C and the 1st treatment T1 with an addition of
a 0.3% of the Amla extract and the 2nd treatment T2
with a 0.6% of the Amla extract. Moreover, the 3rd

treatment T3 with an addition of 5 mM of vitamin C and
the 4 th treatment T4 with a10 mM of vitamin C.
Furthermore, the 5th treatment T5 with an addition of
0.3% of Amla extract and 5 mM of vitamin C and the 6th

treatment T6 with a 0.3% of Amla extract and 10 mM of
vitamin C. Finally, the 7th treatment T7 with an addition
of 0.6% of Amla extract and 5 mM of vitamin C and the
8th treatment T8 added 0.6% of Amla extract and 10
mM from vitamin C to semen extender. Semen samples
were preserved after three days of extender at a
temperature of 5C, where microscopic tests are carried
out on semen extender samples.

• Sperm evaluation: The individual motility of sperm
was estimated according to (Walton, 1933) and the living
sperm were calculated based on (Swanson et al., 1951)
method.

• Statistical Analysis: Statistical Analysis System
SAS, (2012) was used to analyze the data to study the
effect of treatments and the time on the studied traits
according to a completely randomized design (CRD). The
significant differences between the averages were
compared to the Duncan’s test, (1955).

Results and Discussion
Individual motility of sperm

Table 1, indicates the effect of adding different levels
of vitamin C and Amla extract and their mixture in the
percentage of individual sperm motility when preserved
at 5C, for the Awassi rams. Table 1 shows that there
are high significant differences (P<0.01) in the individual
motility of sperm at the periods (48 and 72 hours) from
cryopreservation, where the treatments (T7, T8) were
superior at 72 hours with a ratio of (67.42 and 66.00%)
respectively, compared to Amla fruit added treatments
(T1, T2) with a ratio of (57.14 and 59.13%) respectively
and vitamin C added treatments (T3, T4) with a ratio of
(54.85 and 55.85%) respectively.
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This superiority in individual motility of sperm can
explain from the fact that aqueous extracts of the
medicinal plants containing a phenolic compounds, which
can prevent fat oxidation in cell membranes (Radwan
Nadiia et al., 2008). Where the appearance of Reactive
Oxygen Species (ROS) during cryopreservation has
reduced oxygen that associated with the fat oxidation in
the sperm membranes that destroy the chemical structure
of fat in the cell membranes, this damage to the fat
structure leads to reduced sperm’s ability to motility
(Bucaket et al., 2010). The addition of phenols to the
extender leads to protect cellular components from
oxidized free radicals (El.Nekeety et al., 2011). These
results were also agreed with (Rani et al., 2002) findings,
where the addition 5 mM of vitamin C to extender led to
a high significant improvement (P<0.01) in the percentage
of individual sperm motility, which reached (70.42±0.22)
compared to the control group (38.70±0.235%). The

results of (Osama and Elias, 2013) showed that the
addition of 0.9 mg from vitamin C to the extender caused
an improvement in the individual motility sperms by a
percentage of (54.7±1.1) compared to the control group
that was (35.9±1.9), where vitamin C is considered anti-
oxidant and eliminates the toxicity resulting from fat
oxidation. (Schwenke and Behr, 1998).
Viability of sperms

Table 2, shows the effect of using the Amla fruit
extract and vitamin C on the vitality Awassi rams sperms
in at 72,48.24.0 hours, where the results showed a high
significant difference (P<0.01) between the control
treatment and the Amla and vitamin C added treatments.
At the 72-hour period, both T1 and T2 treatments which
amounted 59.42% exceeded on the control treatment that
reached 52.71%. Furthermore, the mixture treatments
T7, T8 were exceeded on T5, T6 treatments, while the
best treatment among all treatments was T8 by (66.00%)

Table 1: The effect of different levels of Amla fruit extract, vitamin C and cryopreservation duration at 5C on the individual
motility percentage (%) of the Awassi rams sperms (average ±standard error).

Treatments Time 0 Time 24 hrs. Time 48 hrs. Time 72 hrs Significant level
C 84.57 ± 0.719D    a 74.42 ± 1.151C   b 62.00 ± 1.704D   c 47.28 ± 0.865F   d **
T1 88.57 ± 0.685C    a 81.00 ± 1.362B  b 70.42 ± 1.269C   c 57.14 ± 1.280DE   d **
T2 90.28 ±  0.918D   a 81.42 ± 1.630B   b 72.00 ± 1.023CB   c 59.13 ± 0.55D   d **
T3 84.71 ± 1.248D    a 75.71 ± 1.686C   b 64.71 ± 1.768D   c 54.85 ± 1.223E   d **
T4 86.00 ± 0.975D   a 75.71 ± 1.745C   b 65.00 ± 1.214D   c 55.85 ± 1.010E   d **
T5 89.28 ± 0.521BC   a 82.57 ± 1.087AB   b 72.71 ± 1,304ABC  c 62.71 ± 0.968C   d **
T6 91.57 ± 0.782AB   a 82.57 ± 0.895AB   b 73.00 ± 1.290ABC  c 63.85 ± 1.056BC   d **
T7 91.57 ± 1.172AB   a 84.28 ± 0.918AB   b 74.57 ± 1.136AB   c 66.00 ± 1.023AB  d **
T8 93.14 ± 0.508A   a 86.00 ± 0.816A   b 76.28 ± 0.837A   c 67.42 ± 1.130A   d **

Significant
** ** ** **level

Notes:- Significant  (P<0.01) **
Means with large letters within a column indicate a comparison between treatments.

Means with small letters within a row indicate a comparison between the different periods within the same treatment.

Table 2: The effect of different levels of Amla fruit extract, vitamin C and cryopreservation duration at 5C in the live sperms
percentage (%) for Awassi rams semen (average ±standard error).

Treatments Time 0 Time 24 Time 48 Time 72 Significant level
C 85.57 ± 0.812E   a 0.799  ± 73.85 b   C 61.14 ± 0.737E  c 52.71 ± 0.968D   d **
T1 88.42±  0.812a  CD 81.00 ± 1.112B   b 69.57 ± 0.895BC   c 59.42 ± 0.812C   d **
T2 89.28 ± 0.746DC   a 82.14 ± 1.454AB   b 70.57   1.377±BC   c 59.42 ± 1.342C   d **
T3 89.28 ± 0.911DC   a 75.57 ± 1.888C   b 65.57 ± 1.900D   c 54.85 ± 1.261D   d **
T4 87.00 ± 0.690DE   a ± 76.28     1.475C   b 65.57 ± 1.757D   c 55.57 ± 1.461D   d **
T5 89.28 ± 0.808CD   a 82.57 ± 1.087AB   b 72.42 ± 1.288BC   c 61.14 ± 0.73BC   d **
T6 90.42 ± 0.895CB  a 82.85 ± 0.911AB   b 71.57 ± 2.102BC   c 61.28 ± 1.960B   d **
T7 91.71 ± 0.837AB   a 83.71 ± 0.746AB   b 74.57 ± 0.782AB   c 64.42 ± 0.719A   d **
T8 93.28 ± 0.808A   a 85.57 ± 0.782A  b 76.71 ± 0.606A   c 66.00 ± 0.845A   d **

Significant
** ** ** **level

Notes:- Significant  (P<0.01) **
Means with large letters within a column indicate a comparison between treatments.

Means with small letters within a row indicate a comparison between the different periods within the same treatment.



that significantly exceeded (P<0.01) on the control
treatment that recorded 52.71% for the preservation
periods 72-hour. Although it is a useful technique to protect
sperm by refrigeration, but it can affect the sperm quality
such as their ability to survive. This damage can be
avoided by the compounds that derived from medicinal
plants and their ability to improve sperm quality (Zribi et
al., 2012). This explains the results that obtained in the
number of live sperm, where this study showed a high
significant superiority (P<0.01) in the number of live sperm
in the treatments which Amla and vitamin C were added
to it, as well as for the treatments which Amla extract
was added alone, that reflect the effective role of the
Amla extract in increasing the number of live sperm.
(Saddiki et al., 2017) found through their researches that
the use of 5C or 10 g/ml of phenols increases the live
sperm percentage after freezing, where the studies have
shown that vitamin C is very important in protecting sperm
and this may be due to the ability of vitamin C to prevent
the formation of hydrogen peroxide (Askasi et al., 1994).
These results can be explained by the formation of free
radicals that caused a damage to the plasma membrane
and thus the necessary enzymes are lost in the
metabolism, so that no energy is generated and cause a
sperms death (Rizal et al., 2003). The addition of vitamin
C and phenols can protect the plasma membrane for
sperms from damage and the vitamin C acts as an
antioxidant that can destroy the formed free radical chains
(Herdis et al., 2010). Phenols increase sperms survival
by inhibiting sugar analysis (Janh et al., 2017), which is
present a good agreement with what (Poonam and Charu,
2014) obtained when analyzing the Alma fruit, chemically,
they found that the vitamin C percentage in the Amla
was 630.31mg/100 g and the percentage of phenols in
Amla by 25.62 g, which indicates the important role of
the Amla in reducing the action of free radicals in our
study.
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