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Abstract

This study was conducted at a private field in Al-Radwaniyah area, Baghdad province, from
2/10/2018 to 13/11/2018, for a period of 6 weeks. The study aims to determine the effect of
adding different levels of lemongrass leaf powder (Cymbopogon citratus) to diet and drinking
water on productive, carcass and microbial traits of Japanese quail (Coturnix japonica). A total
of 180 quail birds, one day old, were used in the study. The birds were distributed randomly into
our treatments, of 45 birds per treatment by three replicates (15 birds per replicate). They were
reared in wooden cages (75 x 75 cm). The study treatments were as follows: T1: (comparative
treatment) the birds were fed on the main feed without any addition. T2: the birds were fed on
the basal diet, with 20 g/ kg diet of lemongrass leaf powder. T3: the birds were fed on basal diet,
with 200 ml/ liter of drinking water of aqueous extract of lemongrass leaves. T4: the birds were
fed on the basal diet with 10 g/ kg diet of lemongrass leaf powder + the addition of 100 ml/ liter
of drinking water of aqueous extract of lemongrass.

The results showed that there were no significant differences among T2, T3 and T3 in total body
weight, total weight increase, total feed consumption, total food conversion efficiency and total
water consumption. However, significant differences (P<0.05) between T1 and T4, which did not
differ significantly with T2 and T3. Also, there were no significant differences in the dressing
percentage among T2, T3 and T4, but it significantly exceeded (P<0.05) compare with T1. As
for the total live weight before slaughter, the total carcass weight, and the numbers of total
bacteria in the small intestine, T2, T3 and T4 did not differ. T4 was significantly outperformed
on T1. T4 was the best treatment with its mathematical superiority in most of the studied traits.
No mortality in all the experimental treatments except for T3 which gave the death of one bird
out of a total of (45) birds and T1 gave the death of two birds out of a total of 45 birds. This
indicates that lemongrass leaves were better in all treatments compared to control.

Keywords: Lemongrass leaf powder (Cymbopogon citratus), diet, drinking water, productive,
carcass, microbial, Japanese quail.

Introduction :

The Lemongrass plant (Cymbopogon citratus) has been used since the time of the Pharaohs and
ancient Chinese to treat many diseases and this plant is still used to this day in treating many
diseases (Melon et al., 2001). Where it was used as a pain reliever compared to commercial
analgesics, and it was an appetite suppressant because it contained Myrcener (Pereira et al.,
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2004). It is used to treat digestive and nervous disorders because it contains Citral and has a great
role in expelling intestinal worms (Al-Dajwi, 1996). Plays an important role in regulating liver
function, and this leads to an increase in digestive enzymes that increase the utilization of the
food eaten to meet the body's need (Jamroz and Kamel, 2002). As a result of containing phenol
compounds, they are considered antioxidants (Vazquez-Briones et al., 2015). Al-Obaidi and
Radam (2004) found that the aqueous and alcoholic extract of lemongrass lowered the level of
glucose, cholesterol and triglycerides in the blood sugar of animals with diabetes. And 1% of
lemongrass oil is immunomodulated in eliminating the primary rays and not forming virgin cysts
for parasites (Al-Qaissi, 2005). Issa et al (2010) confirmed that the aqueous extract of
lemongrass is an antagonist in the treatment of the protozoa (protozoa) of the genus Eimeria that
infect the gastrointestinal tract of poultry, which causes great economic loss. In recent times, we
have witnessed the use of many medicinal plants in feeding poultry birds, such as metalus leaves,
mornka leaves and lemongrass(Yasser, 2020). For its great role in improving growth rates and
increasing the weight of birds as it contains the active compounds tannins, flavonoids, phenolic
acid as they act as natural antioxidants and antimicrobial agents, which improves metabolism and
thus weight gain (Dain et al., 2017). As a result of these benefits, and because the lemongrass
plant contains of the important materials, we use it today as a dried and milled feed material in
certain proportions in the diet, as well as its aqueous extract in drinking water for Japanese quail
Coturnix coturnix japonica and its effect on some productive characteristics, intestinal bacteria
and clearance percentage. The quail is considered a domesticated bird, so the quail raised for the
production of meat is from America and France, and the white quail is from Japan and Korea
(Kssab et al., 2019).

The study aims to determine the effect of adding different levels of lemongrass leaf powder
(Cymbopogon citratus) to diet and drinking water on productive, carcass and microbial traits of
Japanese quail (Coturnix japonica).

Materials and methods:

This experiment was conducted at a private field in Al-Radwaniyah area, Baghdad province,
from 2/10/2018 to 13/11/2018. A total of 180 quail birds, one day old, were used in the study.
The birds were distributed randomly into our treatments, of 45 birds per treatment by three
replicates (15 birds per replicate). They were reared in wooden cages (75 x 75 cm). The study
treatments were as follows: T1: (comparative treatment) the birds were fed on the main feed
without any addition. T2: the birds were fed on the basal diet, with 20 g/ kg diet of lemongrass
leaf powder. T3: the birds were fed on basal diet, with 200 ml/ liter of drinking water of
aqueous extract of lemongrass leaves. T4: the birds were fed on the basal diet with 10 g/ kg diet
of lemongrass leaf powder + the addition of 100 ml/ liter of drinking water of aqueous extract of
lemongrass.

Cymbopogon citratus was obtained from a private farm. A quantity of the plant was taken, and
after removing the impurities and cleaning them well, they were dried at room temperature.
Table (1) shows the chemical composition of lemongrass leaves. Figure (1) shows the shape of
the lemongrass plant and its powder after drying, it was milled by an electric grinder in the form
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of a fine powder (powder) as in Figure (2). The aqueous extract was prepared according to the
method (Hernandez et al., 1994). The dried leaves of the lemongrass plant were heated with a
liter of distilled water. Heat at 60 ° C for 10 minutes, then cool the solution and filter so that the
filtered liquid is ready. The concentrate was used at a concentration of 10 g for a dose of 100 ml
concentrated extract of lemongrass / liter of drinking water and a concentration of 20 g for a dose
of 200 ml concentrated extract of lemongrass / liter of drinking water. Experiment materials were
added from the first day. Table (2) shows the percentages of forage materials included in the
composition of the experiment diet, and chemical analysis calculated for their components

according to what was mentioned in NRC (1994).

Table (1) the chemical composition of lemongrassleaves.

content (%)
Protein 13.3
Humidity 18.1
Ash 14.3

Fats 5.1
Carbohydrates 29.3
Fiber 19.7

Figure (1) Lemongrass plant used in the experiment and its powder after drying.

Table (2) the percentages of diet materials included in the composition of the experiment

diet and the calculated chemical composition.

Diet Percent %
yellow corn 64
soybean meal 32
Premex/kg * 3

CaCos 0.7
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Nacal salt 0.3
Total 100
The calculated chemical estimate
protein % 19.64
metabolize energy (kilo calorie/ kg of diet) 2864.10
fat % 3.93
fibers % 3.49
Calcium % 2.31
Available phosphor % 0.46
Methionine% 038
Lycin % 1.06

* Bremix consists of -vitamins: 334,000 international units, E 57,000 mg, D3 500 mg, B1167 mg, B21000 mg,
B60.66 mg, B1267 mg,Niacin 1000 mg . metal: Fe1.667 mg, Mn3.334 mg, choline 17000 mg, folic acid 17 mg,
biotin 33.1 mg,Zinc 2.667 mg, copper 334 mg, lodine 17 mg, methionine 27000 mg, zinc-basterracene 667 mg,
antioxidants 3.33 ppm, phosphorous 10.6%, sodium 4-4.5%.

Traits studied

Productive traits: the rates of live body weight, weight gain, amount of feed consumed,
efficiency of food conversion and water consumption were calculated every three weeks (from 0-
3 weeks and from 4-6 weeks). The mortality was calculated daily.

Carcasses traits: the average live weight at slaughter, the carcass weight and the dressing
percentage were calculated at the end of the experiment by slaughtering four birds from each
treatment.

Microbial traits: The numbers of coliform bacteria, aerobic bacteria and lactobacilli were
estimated in the jejunum area of the small intestine as well.

Statistical analysis

It was analized by applying the Complete Random Design (CRD) to study the effect of the
studied treatments on different traits using the ready-made statistical program SAS (2012).
Significant differences between the means were tested using the Duncan (1955) multiple range
multipleat 0.05 level.

Results and discussion

Feed consumption:

Table (3) indicates that the average total feed consumption in different treatments from the
experiment, there were no significant differences (P<0.05) among T2, T3 and T4, which the
powder of lemongrass leaves was used in the diet or its aqueous extract in drinking water or in
both (in drinking water and diet together) during the trial period of 6 weeks, but the difference
was between T1 and T4, and that T4 was better mathematically than T2 and T3. These results
did not agree with the findings Sari6zkan et al. (2016), they found a decrease in the level of feed
consumption for lemongrass treatments compared to the treatments that did not contain
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lemongrass, but agreed with Dianet al. (2017), and the reason for the increase in feed
consumption may be due to the some active ingredients Phenole and linalool, which improves
digestion processes and increases the feed consumed, as there is a correlation coefficient between
body weight and feed consumed (Lee et al., 2004). The reason may be due to Myrcener, which
was considered an appetite suppressant and increases feed consumption (Al-Dajwi, 1996).

Body weight and gain:

Table (3) shows the effect of adding levels of lemongrass leaf powder or its agqueous extract to
drinking water, or both, on the mean weight and weight gain during the trial period of 6 weeks,
there was no significant difference among T2, T3 and T4. However, there was a significant
increase in weight (P<0.05) compare with T1. The preference for the T4 over the rest of the
treatments is shown in the mean weight and weight gain, agreed with Dianet al. (2017) and
Saridzkan et al. (2016) when adding lemongrass leaf powder at levels 0.5, 1 and 1.5 to the diet
for a period of six weeks, led to a significant improvement in weight and overall weight gain
compared to the standard diet. The reason may be due to the average weight gain and overall
weight gain, due to the active compounds in the leaves and aqueous extract of Lemongrass
Flavonoids and Linalool, improves digestion and increases the secretion of digestive enzymes in
the experimental chicks. The process of benefiting from the food intake improves and is reflected
in growth and weight gain (Cabuk et al., 2003). Where there is a positive correlation coefficient
between the percentage of digestion and body weight on the rate of weight gain and the final
weight of the birds (Lee et al., 2004).

Feed conversion factor:

The results indicate the effect of different levels of lemongrass leaf powder to diet and its
aqueous extract to drinking water and their mixture to diet and water together on the food
conversion factor of quail birds. There were no significant differences (P<0.05) among T2, T3
and T4 of six weeks in the feed conversion factor, but T4 recorded the best feed conversion
factor with a significant difference (P<0.05) compare with T1. These results did not agree with
Saridzkan et al. (2016) when adding lemongrass leaf powder to quail feed by 1.5 and 3%, no
significant differences (P<0.05) were observed in the nutritional conversion factor between the
trial and comparison treatments. However, the results were in agreement with Lacy (2002). The
reason for the improvement in the efficiency of nutritional conversion may be due to the
presence of active compounds in lemongrass and aqueous extract, improve digestion and
increase the absorption of the digested food and the process of analyzing food by the beneficial
microorganisms by creating a microbial balance within the intestine, this increases the utilization
of food and reduces undigested food (Mukhtar et al., 2012).

Water consumption:

Table (3) shows the effect of adding different levels of lemongrass leaf powder to the feed and
its aqueous extract to drinking water and their mixture on the rate of total water consumption of
quail birds for the six-week trial period. T4 recorded the highest rate of water consumption with
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a significant difference (P<0.05) compare with T1, T2 and T3, agreed with Kasseb et al. (2019).
The reason for the increase in water consumption may be the increase in feed consumption, as it
is estimated to double the feed consumption (Lacy, 2002). Lemongrass leaves and its aqueous
extract may have a role in improving the flavor and taste of feed or drinking water, which
increases palatability, thus increasing the consumption of water and feed in favor of treatments
of lemongrass and its aqueous extract.

Mortality:

Table (3) we did not notice the presence of mortality in the experiment treatments that contain
powdered lemongrass leaves except for one bird in T2 out of a total of 45 birds. However, the
first treatment was the comparison treatment and only two birds out of a total of 45 birds, so it
was significantly different (P<0.05) compare with the rest of the treatments, and these results
were agreed with Dian et al. (2017). The reason may be due to the presence of active compounds
that eliminate pathogens, inhibit oxidation and antimicrobial properties to discourage pathogenic
bacteria and bacteria (Kasseb et al., 2019). All treatments that contain lemongrass powder in the
diet or its aqueous extract in drinking water or in both, no artificial or natural antibiotics were
given, reflects the important effect of lemongrass, with its active ingredients, which eliminated
internal bacteria and revitalized the internal environment, increased its immune capacity to the
point that the deaths that occurred are much less than the normal percentage in experimental
birds, an indicator that opens the door wide for more studies on the quality and quantity of
materials found in the leaves of the lemon grass and its aqueous and alcoholic extract and its oils.
Those who have exhibited the behavior of natural antibiotics and the meat produced is more
healthy for human consumption and the proportion of fat and cholesterol is very low (Mukhtar et
al., 2012).

Table (3) The effect of adding lemongrass powder and its aqueous extract and their
mixture on feed consumption (g), body weight (g), weight gain (g), feed conversion, water
consumption (ml / bird) and the mortality (%0).

Traits
feed
Treatments feed . body weight . . conversion water the_
consumption weight gain (g) : consumption mortality
©) © (g diet/ g (ml / bird) (%)
weigh gain)
T1 613,93;18,22 190,34;17,31 182,32510,16 3,3620.03 1220,lalb150,13 4,44+0 45
™ 617,11+13,91 193,16+6,99 185,16+7,31 3,33+0,02 1235,31+43,99 0,00£0,00
ab ab ab ab ab
T3 623,01+17,71 194,93+12,20 186,93+5,92 3,33+0,02 1252,12+57,89 2224016
ab a a ab ab
T4 631,23+12,13 200,01+7,03 192,01+8,11 3,29+0.01 1265,13+61,00 0,0040,00
a a a b a
S|g * * * * * NS

T1: (comparative treatment) the birds were fed on the main feed without any addition. T2: the birds were fed on the basal diet,
with 20 g/ kg diet of lemongrass leaf powder. T3: the birds were fed on basal diet, with 200 ml/ liter of drinking water of
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aqueous extract of lemongrass leaves. T4: the birds were fed on the basal diet with 10 g/ kg diet of lemongrass leaf powder + the
addition of 100 ml/ liter of drinking water of aqueous extract of lemongrass.

Live weight before slaughter, carcass weight and dressing percentage:

Table (4) show that non-significant differences of (P<0.05) between the treatments T2, T3 and
T4, which lemongrass and its aqueous extract were used in live weight at slaughter, carcass
weight and dressing percentage, but these treatments were significantly high with the comparison
treatment (T1). The reason is attributed to the increase in live weight, which was reflected in the
body weight before slaughter, the carcass weight and the dressing percentage (Mukhtar et al.,
2012).

Table (4) The effect of adding lemongrass powder and its aqueous extract and their
mixture on live weight (g), carcass weight (g / bird) and dressing percentage (%0).

Traits
T i i . .
reatments ';;;’Sé"rﬁ'e%?é /btfiffdr)e Carcass weight (g) Dressing percentage (%)
188,98+11,43 131,77+03,89 69,73+1,06
™ B b b
191,17+10,12 132,60+04,21 69,09+0,91
T2
Ab ab a
T3 191,93+13,12 132,32+03,22 68,94+0,11
Ab ab ab
T4 196,01+06,23 136,39+02,33 69,58+1,11
A a a
Sig. * * *

T1: (comparative treatment) the birds were fed on the main feed without any addition. T2: the birds were fed on the basal diet,
with 20 g/ kg diet of lemongrass leaf powder. T3: the birds were fed on basal diet, with 200 ml/ liter of drinking water of
aqueous extract of lemongrass leaves. T4: the birds were fed on the basal diet with 10 g/ kg diet of lemongrass leaf powder + the
addition of 100 ml/ liter of drinking water of aqueous extract of lemongrass.

Bacterial content:

Table (5) shows the effect of adding different levels of lemongrass leaf powder to the feed and
its aqueous extract to drinking water or both on the numbers of aerobic bacteria, coliform and
lactobacilli bacteria in the duodenum quail birds. An increase in favor of lemon grass leaf
powder and aqueous extract treatments, it significantly exceeded (P<0.05) in the number of
lactobacilli bacteria in the duodenum when compared to T1 that did not contain the herb. T4
recorded the highest rate of bacterial infection with lactobacilli, compared to the rest of the
treatments in the duodenum. The reason for this may be that the leaves of lemongrass and its
aqueous extract contain compounds (Tannins; flavonoids; phenolic acid), which act as natural
antioxidants and antimicrobials inhibit the action of many pathological germs, especially E.coli,
Staphelococas and Klebsiella and have high effectiveness against bacteria (Kasseb et al., 2019).
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Table (5) The effect of adding lemongrass powder and its aqueous extract and their
mixture on total count bacteria, coliform and lactobacilli bacteria.

Treat ‘ Traits
reatments ™ 1otal count bacteria Coliform Lactobacilli
T 4,33+0,06 10,33+0,05 4, 55+0,08
a a b
3,89+0,05 9,65%0,05 5,35%0,05
T2
ab ab ab
3,77+0,05 9,64+0,06 5,43%0,05
T3
ab ab a
3,31+0,06 9,46+0,08 5,62+0,10
T4
b b a
Sig. * * *

T1: (comparative treatment) the birds were fed on the main feed without any addition. T2: the birds were fed on the basal diet,
with 20 g/ kg diet of lemongrass leaf powder. T3: the birds were fed on basal diet, with 200 ml/ liter of drinking water of
aqueous extract of lemongrass leaves. T4: the birds were fed on the basal diet with 10 g/ kg diet of lemongrass leaf powder + the
addition of 100 ml/ liter of drinking water of aqueous extract of lemongrass.
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