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The purpose of this study was to determine the effect of citronella oil supplementation in
feed on fat and cholesterol levels of quail eggs (Coturnix coturnix japonica). The materials
used were 100 female quail Coturnix-coturnix japonica, quail commercial feed, commercial
citronella oil. The design used...
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Effort to Reduce Fat and Cholesterol of Quail Eggs
Using Citronella Oil in Feed
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ABSTRACT

The purpose of this study was to determine the effect of citronella oil supplementation in feed on fat and cholesterol
levels of quail eggs (Coturnix coturnix japonica). The materials used were 100 female quail Coturnix-coturnix japonica,
quail commercial feed, commercial citronella oil. The design used was Completely Randomized Design (CRD) with
four treatments and five replications. The treatments included citronella oil supplementation 0.3%, 0.6%, 0.9% per kg
feed. The experimental research was carried out for 8 weeks. The data obtained were analyzed for variance (ANOVA)
and Duncan's Multiple Range Test (DMRT). Analysis of variance showed that the treatment of citronella oil
supplementation in the feed had no effect (P>0.05) on egg protein but significantly (P<0.05) on cholesterol and had a
very significant effect (P<0.01) on egg fat content.- In conclusion, giving citronella oil as much as 0.6% per kg of feed

can reduce fat and cholesterol in quail eggs.

Keywords: Egg quality, Female quail, Egg fat, Egg cholesterol .

1. INTRODUCTION

The current problem is that the productivity of quail
eggs is not optimal, one of the causes is low feed
efficiency [1]. This adversely affects the quail growth
and results in low body weight gain. On the other hand
Quail eggs are considered as healthy nutritious food. The
growth and production of quail can be optimally if the
metabolic process is good. Metabolic results are
supported by the amount of feed consumed and the
optimization of feed use.

The food consumed has better digestibility with the
presence of essential oils in the feed, so that the nutrients
in the feed are easily absorbed. Lemongrass essential oil
contains antiseptic and antibacterial properties so that it
can Kill pathogenic bacteria in the digestive tract [2,3].
[4] explained that the content of citronellal, geraniol, and
citronellol in Citronella oil can inhibit bacterial activity.

State that Citronella oil shows great potential as an
antibacterial agent that can suppress the activity of
bacteria[5,6]. Putriningtyas[7]) in her study reported that
citronella leaf essential oil from Tawangmangu was able
to produce an inhibitory zone against S. aureus and E.
coli. That essential oils can reduce the population of
pathogenic bacteria that can damage the villi, and

increase the population of lactic acid bacteria which can
increase the density of the villi, so that the number of villi
increases, and nutrients can be absorbed completely [8].

Reported that supplements an herbal essential oil
mixture on the diet can overcome coccidiosis broiler
chickens[9]. The study results by [10] so that the
essential oil found in lemongrass can increase body
weight gain and function as an anti-bacterial, especially
in the digestive tract, thereby increasing growth
livestock.

Citronella oil extract is able to increase broiler body
weight gain [11]. The highest weight gain was achieved
in broilers who consumed rations with Citronella oil
extract 0.5%, which was 1.160 g and tended to decrease
in Citronella oil extract treatment, and the smallest body
weight was obtained in broiler chickens that were given
control rations which only reached 986 g. These results
are contradictory with the finding of [12] that broilers fed
diets treated with various levels of lemongrass oil (LGO)
consumed significantly more amount of feed compared
to the broilers fed control, but which was statistically non
significant.

Copyright © 2022 The Authors. Published by Atlantis Press International B.V.
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Supplementation of lemongrass leaf meal powder at
the various levels in the broiler chick’s diet substantially
decreased serum cholesterol, triglyceride and increased
the glucose, total protein level and improved the
LDL/HDL ratio[13].

The results of these studies already knew that
Citronella oil is able to inhibit the growth of bacteria, thus
the livestock will easily digest their food and thus the
growth and consumption of feed in livestock will
increase periodically. Undoubtedly, based on the ability
of Citronella oil as an antimicrobial and able to increase
growth in poultry, it is necessary to have study the
influence of Citronella to reduce egg cholesterol and egg
fat of quail.

2. MATERIALS AND METHODS

2.1. Quails

As much as one hundred female quails (Cortunix
cortunix japonica) (age 2 weeks) were used in the study.
Quails were fed with four treatments in completely
randomized design (CRD). Quail was housed in wire
cages with dimensions of 35x25x25 cm (width, length,
height). The experiment diets and water were given ad
libitum for all groups. Quails were randomized to four
diet treatments. Each treatment had five replicated of five
female quails (Coturnix coturnix japonica).

2.2. Research Design

In four treatments, one was given 0% Citronella oil
per kg of feed (T1) as the control diet, and the other diets
were suplemented with the level of Citronella oil,
namely, 0.3% Citronella oil per kg of feed (T2) per kg of
feed, 0.6% Citronella oil per kg of feed (T3), and 0.9%
Citronella oil per kg of feed (T4). The parameter
measured were egg protein, cholesterol and egg fat
content. The data obtained were analyzed for variance
(ANOVA) and Duncan's Multiple Range Test (DMRT).

2.3. Collection of Egg

When the quails have been producing for four weeks,
the eggs were then collected and analyzed for protein, fat
and cholesterol content. Each cage unit was taken 5 eggs,
so the number of eggs observed was 100 eggs. The
method used to analyze egg cholesterol was the
Liebermann Burchard method [14], while the method for
protein analysis uses the Kjedhal method (Rosaini et al.,
2015) and the method for fat analysis uses the Soxhlet
method [15].

2.4. Diet Experiment

The study used commercially diet available in packs
produced by New Hope Indonesia. The ingredient
composition and nutrient content of the diets for

Advances in Biological Sciences Research, volume 17

experimental are presented in Table 1. The citronella oil
extract used is available in the market in packaging
produced by Agroatsiri.

Table 1. Nutrient content of the diets

Nutriens Percentages (%)
Water content (max) 13.0
Protein 22 =24

Fat (min) 5.0
Crude Fiber (max) 5.0

Ash (max) 7.0
Calcium (min) 0.9
Phosphor (min) 0.6
Metabolic energy (kkal/kg) 2900

References: PT. New Hope Indonesia

3. RESULTS AND DISCUSSION

The average mean of egg protein, egg cholesterol and
egg fat content of female quail (Cortunix cortunix
japonica) as influenced of dietary inclusion of citronella
oil are presented in Table 2.

The statistical analysis on egg protein parameters had
no significant difference (P>0.05) among the dietary
treatment. Shown in Table 2 that the average the-levels of
egg protein in T1 as control (11.22+0.93 mg/dl) was
lowest as compared to the other treatments i.e. T2
(12.37£1.11 mg/dl), T3 (11.34+1.17 mg/dl) and T4
(11.71£1.07 mg/dl), respectively. It is indicated that the
optimum  beneficial effect of citronella oil
supplementation as an herbal feed additive up to 0.9% per
kg of feed of can be increasing the level of egg protein.

The trend of average the levels of egg cholesterol of
quail is given in Table 2. The egg cholesterol was lowest
in T3 (362.19+11.19 mg/dl), followed by T4
(363.68+5.21 mg/dl), T2 (378.53+£14.89 mg/dl) and
highest value in T1 as control group (382.15+9.87
mg/dl).

Analysis of variance showed that the treatment of
citronella oil supplementation in the feed had
significantly effect (P<0.05) on egg cholesterol. Duncan's
Multiple Range Test (DMRT) indicated that T3 and T4
significantly different (P<0.05) to T1, it is showed that
the beneficial effect of citronella oil supplementation as
an herbal feed additive as much 0.6% Citronella oil per
kg of feed of can be reduce the level of egg cholesterol.

Similar observations by [16] who report that
combination of probiotics with ginger were inoculated in
laying quail diet can decrease total cholesterol levels in
serum and yolk (107.05 mg/dl and 10.6 mg/g)
respectively compared to control group (158 mg/dl and
14.1 mg/dl). Parade et al. (2019) that the cholesterol and
high density lipoprotein (HDL) serum of the broiler
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chickens was quantitatively lowest in experimental
chickens receiving lemongrass leaf meal 1.5 per cent
level as compared to control group without lemongrass
leaf meal. Besides that low density lipoprotein (LDL)
serum of the broiler was quantitatively highest in
chickens receiving lemongrass leaf meal 1.5 per cent
level as compared to control group without lemongrass
leaf meal. The other study by [17] also reported that quail
egg cholesterol decreased significantly in the 400 ppm
niacin treatment, and continued to decrease the greater

0.5% and 1 % supplemented with ginger root powder
(66.33 mg/dl and 58.33 mg/dl) compared to control group
(94.33 mg/dI).

That study is contradictory with the finding of
[18]who reported that the use of turmeric powder with a
level of 54 mg/bird/day does not affect feed consumption
and egg cholesterol levels quail produced at the age of 4
months, but the use of turmeric powder with a level of 54
mg/bird/day when became sexual maturity has an impact
on increasing levels of quail egg cholesterol. As well the
study by [19] report that serum cholesterol levels were
not affected by the fenugreek seed powder as phytogenic
feed additives in broiler diet.

Another study found that Cymbopogon citratus leaf
meal has impact on poultry body weight. [13]that
Cymbopogon citratus leaf meal in poultry diets resulted
in significantly (P<0.05) higher body weight compared to

Advances in Biological Sciences Research, volume 17

the niacin level. The further explaination is that the
addition of niacin in the feed significantly reduce HDL
and increase LDL. The function of LDL is to send
cholesterol to the coronary vessel tissue which can cause
calcium accumulation in the coronary blood vessels,
while function HDL is absorbing cholesterol deposits in
the tissue and then send it to the liver and then break
down into bile acids. The study by [23] that serum
cholesterol of unsexed broiler were significantly lower
(P<0.05) in

Analysis of variance showed that the treatment of
citronella oil supplementation in the feed had very
significantly effect (P<0.01) on egg fat. Duncan's
Multiple Range Test (DMRT) indicated that T1 very
significantly different (P<0.01) to T2, T3 and T4. Other
wise T2 significantly different (P<0.01) to T3 and T4, but
T3 had non different to T4. So this trend showed that the
beneficial effect of citronella oil supplementation as an
herbal feed additive as much 0.3% per kg of feed of can
be reduce the level of egg fat.

These findings were in agreed with those of
[16]found that the use of niacin as much as 1000 ppm in
feed was able to reduce triglyceride serum levels from
155.52 become 100.19 (mg/dl) in female quails. These
results contradictory with the finding by [12] who report
that triglyceride serum of broiler with supplemented
1.5% level of lemongrass leaf meal (147.50 mg/dl) was

Table 2. The egg protein, cholesterol and egg fat content of quaile (Cortunix cortunix japonica)

Treatment Egg protein (mg/dl)ns Egg Cholesterol (mg/dl) Egg fat (mg/dl)
T1 11.22+0.93 382.15+ 9.872 23.95+0.41°
T2 12.37+1.11 378.53+14.89 19.53+0.42¢
T3 1.34+1.17 362.19+11.19° 17.42+0.81°
T4 1.71£1.07 363.68+ 5.21° 17.40+0.44¢

" non significant; ® significant different (P<0.05); € very significant different (P<0.01)

control diet at the end of 6th week. In contradictory to the
finding of [20] who report that the quail (unsex) diet
supplemented with 3% Lemmon grass leaf meal showed
a significantly lower final body weight compared to the
control (p<0.05). This was similar with [21] who reported
that reduced body weight in broilers fed with 2%
Lemmon grass leaf supplemented. The other study by
[22] report that the lemongrass oil did not affect
significantly on body weight gain during experiment
period from initial to end of the experiment (36 days).

Our experiment showed that egg fat of quail treated
with various levels of citronella oil quantitatively more
lower compared to the control group as showed in Table
2. The egg fat was lowest in T4 (17.40£0.44 mg/dl),
folowed by T3 (17.42+0.81 mg/dl), T2 (19.53%0.42
mg/dl) and highest value in T1 as control group
(23.95+0.41 mg/dl).

significantly different (P<0.05) than other three groups
i.e. supplemented 1.0% (140.25 mg/dl), supplemented
0.5% (136.75 mg/dl) and control group (130.50 mg/dl).
Similar the study by Zomrawi et al. (2012) that serum
triglyceride of unsexed broiler were significantly lower
(P<0.05) for control group (44 mg/dl) and 0.5%
supplemented with ginger root powder (25.67 mg/dl)
compared to other treatments i.e. 1.5% supplemented
(99.33 mg/dl) and 1.0% supplemented (62.33 mg/dl)

4. CONCLUSION

From this research it can be concluded that giving
citronella oil as much as 0.6% per kg of feed can reduce
fat and cholesterol in quail eggs.
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