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ABSTRACT

The use of herbal ingredients to improve poultry production is increasingly developing in Indonesia. This study
aimed to determine the effect of mixed supplementation of turmeric powder and cinnamon on the performance and
egg quality of Japanese quail. This study consisted of four treatments with three replications (25 quails per replicate)
established in a completely randomized design. The treatments consisted of: TO (control); T1 (10 g turmeric + 10 g
cinnamon) / kg of feed; T2 (20 g turmeric + 20 g cinnamon) / kg of feed; and T3 (40 g turmeric + 40 g cinnamon) /
kg of feed. Parameters measured included feed intake, body weight, feed conversion ratio, egg production, egg
weight, yolk weight, yolk color index, egg white weight, eggshell weight, and egg cholesterol level. In addition, the
percentage of quails reached maturity at 42 days of age were recorded. The obtained results indicated
supplementation of the mixture of turmeric and cinnamon decreased feed intake and significantly improved feed
conversion ratio. Quail weight at 42 days was not significantly different in different treatments. The percentage of
laying quails increased in experimental treatments. Dietary supplementation with the mixture of turmeric and
cinnamon significantly increased egg production, egg weight, yolk weight, yolk color index and eggshell weight.
Supplementation of turmeric and cinnamon mixture significantly reduced low-density lipoprotein levels and
increased high-density lipoprotein in egg yolk. It is concluded that the dietary inclusion of turmeric and cinnamon
powder mixture (40 g + 40 g) / kg of feed can improve the performance and egg quality of quails.
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INTRODUCTION

Quail population in Indonesia reaches 14.6 million in 2017 and produced 1.3 thousand tons of eggs (Ditjen PKH, 2018).
A quail egg weighing 10 g contains 13% protein that is higher than protein content in a chicken egg (11%) (Saraswati
and Tana, 2016). Quail eggs contain antimicrobial nutrients, antioxidants, immuno-modulators, iron, vitamin A and B12
(Kovacs-Nolan et al., 2005). The disadvantage of quail eggs is their high cholesterol content (16.05 mg/g), which is
significantly higher than chicken eggs with a content of 7.65 mg/g (Aziz et al., 2012). Herbal ingredients can be used to
improve the performance of poultry because it has biological activity (Sharifi et al., 2013). Supplementation of herbal
ingredients such as extracts of Artemisia, thyme, oregano, and rosemary can increase growth performance and improve
feed digestibility of broiler chickens (Nosrati et al., 2017). In Broiler chickens, herbal ingredients increase antibody titers
against viral diseases, especially Newcastle disease and also reduce cholesterol and triglyceride levels (Jouybari et al.,
2009; Houshmand et al., 2012).

Cinnamon is an herb found in Indonesia and used as a spice in cooking. Cinnamon and its combination with other
herbs are currently used as additives in poultry rations. Cinnamon contains active compounds of cinnamaldehyde and
eugenol which have antiseptic, antioxidant, antimicrobial, and cholesterol-lowering effects (Tung et al., 2008; Chou et
al., 2013). Cinnamon supplementation increases feed intake (Vali and Mottaghi, 2016), growth performance, and
pancreatic lipase activity in broiler chickens (Kim et al, 2010). Moreover, this substance improves meat quality (Sang-oh
et al., 2013), and feed intake in chickens (Isabel and Santos, 2009). Cinnamon contains proxeronine that in the body is
converted to xeronine, which activates the enzymes involved in growth and improves protein absorption in the intestine
(Simsek et al., 2015). Cinnamon supplementation in quail ration can increase egg production, egg quality, and
hatchability. Cinnamon and thyme supplementation in quail ration can improve egg quality, without altering the yolk
weight (Vali et al., 2013).

Turmeric is a rhizome obtained from the turmeric plant (Curcuma longa). Turmeric belongs to the Zingiberacae
family that is rich in phenolic compounds with anti-mutagenic and anticarcinogenic properties (Abdullah et al., 2010).
Turmeric also contains active compounds such as curcumin, desmethoxycurcumin, bisdemethoxycurcumin and tetra-
hydro curcuminoid (Kiuch et al., 1993) with antioxidant, anti-inflammatory and nematocidal activities (Ammon et al.,
1993; Kiuch et al., 1993; Osawa et al., 1995). Moreover, turmeric powder contains phytoestrogens which stimulate the
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development of ovarian follicles (Saraswati et al., 2014), therefore, supplementation of turmeric powder improves egg
production and egg weight (Gumus et al., 2018).

Supplementation of turmeric in the ration can stimulate digestive enzymes and pancreatic lipase (Platel and
Srinivasan, 2000). It has been reported that the addition of curcumin at a dose of 0.2 g / kg to broiler diet increases the
length and weight of duodenum, jejunum, and caeca, thereby improve the digestive process and increase the utilization
of nutrients (Rajput et al., 2013). Curcumin inhibits the absorption of dietary cholesterol in the digestive tract (Arafa,
2005). It has been demonstrated that curcumin reduces levels of cholesterol and triglycerides in quail blood, also reduce
LDL and increase HDL in quail eggs (Saraswati et al., 2013, 2014; Saraswati and Tana, 2016). According to all the
above explanations, this study aimed to determine the effect of mixed supplementation of turmeric powder and cinnamon
on the performance and egg quality of Japanese quail.

MATERIALS AND METHODS

Ethical approval
The research proceeded and conducted without hurting experimental animals under animal care rule and protocol

issued by Laboratory of Animal Production Ethical Comitte, Mercu Buana University in 2019.

Experimental design

This research was carried out in Laboratory of Animal Production, Mercu Buana University, Yogyakarta
Indonesia. It investigated the effects of turmeric powder (Curcuma longa) and cinnamon powder (Cinnamomum verum)
on female quails (Coturnix coturnix japonica). In a completely randomized design, 300 (one-day-old) quails divided into
four treatments in three replicates (Each replicate containing 25 quails). The treatments contained a mixture of turmeric
and cinnamon powder (TCP) and included: TO (control); T1 (10 g turmeric + 10 g cinnamon) / kg of feed; T2 (20 ¢
turmeric + 20 g cinnamon) / kg of feed; and T3 (40 g turmeric + 40 g cinnamon) / kg of feed.

Turmeric root was peeled, sliced to 2 mm thickness and dried in an oven at 60 °C for 30-36 hours, then grounded
and sieved with a 25-mesh sieve (0.7 mm diameter). Cinnamon bark was bought from a local market, cut into 2-3 cm
sizes, dried in an oven at 60 °C for 36 hours, then grounded and sieved with a 25-mesh sieve. One-day-old quails were
adapted using commercial feed for 14 days and the experimental diets were offered at the age of 15 days. The rations
were formulated iso-protein and iso-energy. The feed and drinking water were given to quails without limit (ad libitum).

The composition and nutrient content of the treatment diets are presented in table 1. Observations were made on
quails between 2 to 14 weeks of age. Variables measured included feed intake, Feed Conversion Ratio (FCR), egg
production, body weight at 42 days of age and percentage of laying quails at 42 days. Measurement of feed intake, body
weight, FCR, and egg production was done every week, at each replication. Egg quality was determined using
parameters including eggshell weight, egg weight, yolk weight, egg white weight, egg color index, cholesterol and
lipoprotein levels. Egg quality measurements were carried out at the end of 6™, 10™ and 14" week, by taking three eggs
randomly from each replication. Weight measurements were carried out by using a digital scale, and yolk colors were
measured by comparing with an egg yolk color fan (Roches, Switzerland). Egg cholesterol levels were measured at the
end of week 14, using three eggs taken randomly from each replication according to the Liebermann Burchard
procedure.

Table 1. Composition and nutrient content of the treatment rations

. . Treatments
Feed ingredients To T1 ™ T3
Yellow corn (%) 50.5 50.5 50.5 50.5
Soybean meal (%) 25.0 25.0 25.0 25.0
Fish meal (%) 6.0 6.0 6.0 6.0
Rice bran (%) 16.0 16.0 16.0 16.0
Bone meal (%) 2.0 2.0 2.0 2.0
Premix* (%) 0.5 0.5 0.5 0.5
Total (%) 100.0 100.0 100.0 100.0
Turmeric powder (g/kg of feed) 0 10.0 20.0 40.0
Cinnamon powder (g/kg of feed) 0 10.0 20.0 40.0
Nutrient content
Dry matter (%) 88.40 88.40 88.40 88.40
Metabolizable energy (kcal/kg) 2998.50 2998.50 2998.50 2998.50
Crude protein (%) 22.18 22.18 22.18 22.18
Crude fiber (%) 2.98 2.98 2.98 2.98
Calcium (%) 0.94 0.94 0.94 0.94
Available phosphorus (%) 0.86 0.86 0.86 0.86

* Premix contain per kg: 1.200.000 1U vitamin A, 200.000 mg vitamin D3, 800 mg vitamin E, 200 mg vitamin K, 500 mg vitamin B2, 50 mg vitamin B6, 2.500 mg vitamin
C, 8.000 mg DL-Methionin, 3.000 mg L-lysine, 280.000 mg Ca, 150 mg P, 12.000 mg Mn, 2.000 mg Fe, 20 mg 1, 20 mg Co, 10.000 mg Zn, 400 mg Cu. TO (control); T1
(10 g turmeric + 10 g cinnamon) / kg of feed; T2 (20 g turmeric + 20 g cinnamon) / kg of feed; and T3 (40 g turmeric + 40 g cinnamon) / kg of feed.
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Statistical analysis
The collected data were analyzed by analysis of variance followed by Duncan’s multiple range test using SPSS
software version 17. A p-value <0.05 was considered statistically significant.

RESULTS

The results of supplementation various levels of TCP on feed intake, body weight, the percentage of laying quails at 42
days, egg quality, cholesterol and lipoprotein levels in eggs are presented in table 2. The highest TCP inclusion level
(T3) reduced feed intake significantly compared to TO and T1 (p<0.05). There was no significant difference in body
weight between the control and TCP supplemented diets. The increase in TCP level significantly increased egg
production, yolk weight, egg white weight, eggshell weight, and yolk color index compared to the control group
(p<0.05). The birds on T3 had the highest number of laying quails (28.33%) compared to TO and T1 (11.67%). The
highest egg production was recorded in birds on T3 that was significantly different compared to the TO and T1. The TCP
supplementation significantly improved FCR and increased egg weight. The highest TCP inclusion level significantly
reduced cholesterol and LDL and increased egg yolk HDL compared to other treatments (p<0.05).

Table 2. The Effects of turmeric powder and cinnamon powder mixture on quail performance and egg quality

. Treatments

Variables To T1 T T3
Feed intake (g/bird/day) 20.43+0.15% 20.13+0.58%® 19.90+0.40 19.53+0.12°
Body weight at 42 days of age (g) 195.7+3.38 * 187.1+6.64% 186.7+5.03% 185.9+11.23%
Percentage of laying quail at 42 days 11.67+2.88° 20.00+500° 23.33+2.88™ 28.33+2.88°
Hen day average (%) 68.03£0.47° 71.88+0.93° 71.52+0.62™ 70.28+0.86“
Feed conversion ratio 3.39+0.47% 3.06+0.93% 3.11+0.62° 3.12+0.09°
Egg weight (g/egg) 9.3+0.19% 10.54+0.12° 10.2520.17% 10.46+0.41°
Yolk weight (g/egg) 2.92+0.19° 3.36+0.05° 3.29+0.16° 3.42+0.12°
Egg white weight (g/egg) 5.250.13? 6.24+0.18" 6.01+0.14" 5.94+0.23"
Eggshell weight (g/egg) 0.98+0.03% 1.03+0.02% 1.00+0.04%® 1.03+0.04°
Egg yolk color index 3.310.10° 3.99+0.16" 4.68+0.12° 5.450.17¢
Egg yolk cholesterol (mg/100 g) 1303.0+17.5° 1300.7+33.6" 1222. +18.3° 1134.8+19.0°
HDL (mg/100 mg) 113.36+0.51° 116.50+2.0° 125.62+1.00° 121.85+8.10°
LDL (mg/100 mg) 145.93+0.55° 140.67+0.96" 134.67+0.47° 130.47+6.20"

* MeanzStandard Deviation, TO (control); T1: (10 g turmeric + 10 g cinnamon) / kg of feed; T2: (20 g turmeric + 20 g cinnamon) / kg of feed; T3: (40
g turmeric + 40 g cinnamon) / kg of feed. Different superscripts letters within the same row indicate statistically different (p<0.05) .

DISCUSSION

An increase in TCP supplementation resulted in reduced feed intake that is due to changes in the aroma, palatability, and
taste of the feed. Rahardja et al. (2016) stated the supplementation of turmeric powder ranged from 0.1, 2 and 4% in the
ration reduced the feed intake in Hisex Brown laying hens from the age of 80 to 92 weeks. Malekizadeh et al. (2012)
reported that rations supplemented with turmeric powder (1-3%) decreased feed intake in laying chicken at 103 to 112
weeks old. Riasi et al. (2012) stated that dietary inclusion of turmeric at levels of 0.15 and 0.20% reduced feed intake.
However, cinnamon supplementation at a level of 12.0 g/kg of diet did not affect quail feed intake, as the consumption of
feed is determined by energy and protein levels (Santos et al., 2019). A study conducted by Hassan (2016) revealed that
the use of cinnamon and rosemary oil mixtures in the quail diet did not affect feed intake.

Although TCP supplementation reduced feed intake, it did not affect body weight. This finding indicated that TCP
can improve feed utilization efficiency and growth. Turmeric increases the excretion of digestive enzymes, pancreatic
lipase (Platel and Srinivasan, 2000) and intestine villi size, thus improve nutrient absorption in birds (Rajput et al., 2013).
It was found that supplementation of a mixture of turmeric and cumin at 5.0 g/kg of feed can increase body weight (AL-
Kassie, 2011). The use of turmeric powder at a level of 1.0 g/kg of feed improved growth performance in broiler
chickens (Kumari et al., 2007). However, Emadi and Kermanshahi (2006) reported that the administration of turmeric
powder (0.25%. 0.5%. and 0.75%) did not affect feed intake, body weight, and FCR in broilers. The use of cinnamon
powder and Gotu kola as a feed additive increased the digestibility and absorption of nutrients, thus improved body
weight in broiler chickens. The number of quails that reach adulthood at T3 (28.33%) was significantly higher than that
in TO (11.67%). Turmeric and cinnamon contain phytoestrogen which affects the reproduction of poultry. In addition,
phytoestrogens induce vitellogenin synthesis in hepatocytes, resulting in increasing the vitellogenin deposition in egg
yolk (Levi et al., 2009). Vitellogenin is transported through the bloodstream to the ovaries thereby increasing follicle
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growth (Elnagar and Abd-Elhady, 2009). Minerals in cinnamon have a positive effect on reproductive performance and
egg production of laying poultry (Namra et al., 2008). Cinnamon supplementation can increase zinc levels in blood
serum (Simgek et al., 2015) and zinc has a strong antioxidant activity thereby protecting the oxidative damage of
membrane cells (Sahin and Kucuk, 2003). Turmeric powder supplementation with a dose of 108 mg/quail/day resulted in
75% of quails started laying at 42 days, while in the control group that did not receive turmeric powder supplementation,
42.86% of quails started laying at 44 days (Saraswati and Tana, 2016). In addition, Saraswati et al. (2013) reported that
quails fed a non-supplemented diet with turmeric powder, reproductive maturity was delayed and the quails started
laying at the age of 45 days.

TCP supplementation significantly improved egg production, egg weight, and FCR due to the positive effects of
turmeric and cinnamon on improving intestinal absorption. The use of cinnamon and thyme can increase the length of
the intestine as well as depth and width of villi, therefore, improve nutrient absorption and ultimately increase egg
production and egg quality (Simsek et al., 2015). Supplementation of turmeric powder at a level of 0.5% increased egg
production and egg weight in laying hens (Radwan et al., 2008). Vali et al. (2013) stated that cinnamon and thyme
treatment could significantly improve quail egg quality, except yolk weight. Supplementation of turmeric powder up to
4% in chicken rations increased the body weight, feed intake, and egg production. The use of 2% turmeric powder
compared to 4% led to a better FCR and lighter-colored yolks. In addition, diet supplemented with 2% turmeric powder
significantly increased chicken egg weight compared to control diet. However, the use of turmeric 4% resulted in lower
egg weight compared to the control diet (Ali et al., 2007). Riasi et al. (2012) stated that the addition of 0.2% turmeric
powder to laying hens (100-104 week-old) significantly increased the egg weight and improved FCR. Durrani et al.
(2006) reported that diet supplemented with turmeric (5 g/kg of diet) resulted in a significant improvement in body
weight gain and FCR. Park et al. (2012) found that the addition of 0.01, 0.25, and 0.5% turmeric powder in diet of
Lohmann Brown laying hens (60 to 67-week-old) significantly increased egg production.

Egg cholesterol level was improved in diets supplemented with TCP. This finding can be attributed to the effect of
turmeric on improving nutrient absorption (Saraswati and Tana, 2016). Curcumin inhibits the absorption of cholesterol in
the feed (Arafa, 2005) and is an antiatherogenic compound (Emadi and Kermanshahi, 2006) which decreases blood
cholesterol levels and amount of cholesterol transferred to the yolk. Also, cinnamon has cholesterol-lowering activity.
Diet supplementation with thyme and cinnamon powder at levels of 1% and 2% increased unsaturated fatty acids and
reduced saturated fatty acids in quail eggs (Vali and Mottaghi, 2016). The use of a combination of turmeric and thyme
powder reduced LDL and HDL because antioxidants from plants can control hormones, inhibit lipase activity, increase
protein deposition and reduce fat deposition (Fallah and Mirzaei, 2016). Curcumin increases LDL receptors which play a
role in lowering blood LDL levels (Peschel et al., 2007). Curcumin also decreases the LDL/HDL ratio (Qinna et al.,
2012).

CONCLUSION

Based on the results obtained in the current study, it was demonstrated that supplementation of turmeric and cinnamon
mixture in quail rations could improve the growth performance, egg production, and egg quality. Also, turmeric and
cinnamon also significantly reduced levels of low-density lipoproteins and increased high-density lipoproteins in quail
egg yolks.
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