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Abstract. The research aimed to determine the characteristics of egg’s quality from egg layers fed withdried garlic (allium sativum) powder ration.Methodologically, the research used completely randomized design with five treatments and replicates. Then, materials used for this research were 100 egg layers.The treatments performedin this research were dietary, with R0 = 100 % based diet (BD); R1= 98% based diet (BD) + 2% garlic meal(GM); R2= 96 % based diet (BD) + 4 % GM,R3 = 94% based diet (BD) + 6% GM, R4 = 92% based diet (BD) + 8% GM.The study was conducted duringeight (8) weeks. Data were significantly collected on egg’s quality, weight, shell weight, albumen weight and shell thickness. Further, the data was analyzedusing analysis of variance (ANOVA) and it was continued by Duncan’s multiple range test. As result, it shows that egg’s yolk weight and shell weight had significantly different (P 0.05) with egg’s weight, albumen weight and shell thickness (P 0.01).Therefore, it can be concluded that garlic powder could be used as dietary alternative feed for egg layers, by increasing level up to 8% without negative effects on characteristics of egg’s quality.
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Abstrak. Penelitian ini  bertujuan untuk   mengetahui karakteristik dari kualitas telur ayam yang diberi  ransum pakan mengandung  tepung bawang putih (allium sativum).   Metode yang digunakan adalah rancangan acak lengkap dengan 5 perklakuan dan ulangan.Materi yang digunakan adalah 100 butir telur ayam. Perlakukuan penelotian terdiri atas ransum R0 + 100% ransum dasar; R1= 98% ransum dasar dan 2% bawang putih; R2= 96% ransum dasar dan 4% bawang putih; R3- 94% ransum dasar dan 6% bawang putih; R4= 92% ransum dasar dan 8% bawang putih. Penelitian dilakukan selama delapan malam (8) minggu. Data dikumpulkan meliputi  kualitas telur, berat telur, berat cangkang, berat albumen dan ketebalan cangkang. Selanjutnya, data dianalisis menggunakan analisis varian (ANOVA) dan dilanjutkan dengan uji rentang berganda Duncan. Hasilnya, terlihat bahwa berat kuning telur dan berat cangkang berbeda nyata (P 0,05) dengan berat telur, berat albumen, dan tebal cangkang (P 0,01). Oleh karena itu, dapat disimpulkan bahwa bubuk bawang putih dapat digunakan sebagai pakan alternatif ayam petelur, dengan meningkatkan level hingga 8% tanpa efek negatif pada karakteristik kualitas telur.

Kata kunci: Bawang putih kering, kualitas telur, lapisan telur
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Introduction
The business of poultry is one of the biggest businesses for people, starting from rural until urban. Improvement of nutrition through consuming animal’s protein is demandedby people for their health. According to national standard, protein consumption per capita/day is 55 grams, including 80% (44 grams) vegetable’s protein and 20% (11 grams) animal’s protein divided into 6.5 grams offish’s protein and 4.5 gramslivestock’s protein. Protein consumption from poultry based on its standard of 4.5/capita/day is just 4.19 grams[1]. Egg is one of the products of poultryand known as source of protein, having a high quality. In addition, egg hassome benefits, such as high nutrition andaffordable price, compared to other protein sources. Substantially, an egg contains protein, fat, vitamin and mineral.
Furthermore, the quality of egg itself can be seen from hygiene of egg’s shell, shape, and color. The egg’s weight of various poultries has difference. Averagely, an egg’s weight (measured in gram) consists of egg’s shell of 5.50 gr, thickness of egg’s shell of 0.25 gr, white egg of 37.00 gr, yolk of 17.30 gr, and total of egg’s part is 54 gr. Structurally, internally yellow part of egg, or yolk, iscovered by thin membrane,which is yolk egg’s membrane (vitellinemembrane). While, white part of egg is a heterogonous-transparent thick fluid, having rich protein. This part is consisted 23% of outer fluid, 57% of gelatin, internal 6-17% of internal fluid of total of white egg, respectively. In addition, chalazaesconnecton white egg and thin eggshell, which is formed suspension. Eggshell is formed in uterus, induced by estrogen hormone. Quality of an egg will decrease, if pores of eggshell become thinner due to evaporation. The balance of calcium and phosphor, located in woof,is required by egg layers to produce an egg and eggshell. As egg layers grow, the quality of egg starts to decrease. 
In its development, egg layers experience threephases of production, comprising of initial production (0-6 weeks), growing (7-16 weeks), and egg laying period (15-55 weeks). For such development, total of feed given to egg layers is 110-120 gr per day averagely. Feed, then, becomes the highest production cost in egg production. The best feed is any feed that can be digested and absorbed by egg layers’ body. In egg production, it requires protein, so that egg has a lot of protein. Egg layers, thus, needs feed having higher protein as well. In addition, they also need energy. An average balance of protein and energy required byegg layers in Indonesia comprises of 17% of protein and 2700 kcal/kg of metabolic energy, since Indonesian climate is warm. 
The quality of egg itself is determined by egg’s weight, white egg index, yolk index, white egg weight, yolk weight, and yolk color. While, the height of egg is affected by feed’s nutrition contents given, such as protein, fat, and amino acid, bexarotene, flavonoid. One of efforts to fulfill protein and metabolic energy uses garlic (allium sativum). Garlic is known as natural anti-bacterial. In Indonesia, garlic along with its leaves is used for natural antibiotics and asfood plants. It contains substanceof anti-microbe, such as flavonoid and saponin. Flavonoid is a compound having phenol anti-microbe, used for disinfectant and bacteriostatic.When flavonoid works with denaturized protein, it forms complex compound intoextracellular protein, inhibiting membrane integrity and covering cell until bacterial activity stops. Also, in garlic, bioactive playing role as antibacterial is allicin, easily evaporated (volatile) in sulphur content. Garlic containing in feed has metabolic effect, which decreases glucose, cholesterol and triglyceride in blood.The analysis results conducted in the Laboratory of Biochemistry, Nutrition and Poultry Food at Faculty of Animal Poultry, Universitas Gadjah Mada revealed that dried garlic powder of 95.97%, 3.58% of ashes, 24.62% of crude protein, 38.81% of fat, and 1.74% of crude fiber. Based on above description, the purpose of this research, then, is to analysis the characteristics of egg’s quality from egg layers fed with dried garlic (allium sativum) powder ration. 

Materials and Methods
2.1. Samples Preparation
A sack of garlics was bought from Bersehati Market, City of Manado. It was around 100 kg. After that,garlic’s peels were removed, sliced thinly, and dried under the sun for 3-4 days. Dried garlics, subsequently, was grinded until become powder. 100 kg of garlics became 35 kg dried garlic.
2.2. Egg layers, Diets and Experimental Design
  The research method used completely one-way randomizeddesign, and rationing used was one hundred of MB 402. The experiment was applied tofive treatmentsand replicates. Then, each experiment was divided into four egg layers, using completely randomized design. In practice, materials used for this research wereegg layers of MB 402, aged 42weeks as this data was taken. Feed used was 51% of corn, 10 % of rice bran, 4%of CaCO3 and 35% ofKLK36 concentrate. While, the cage used was type of battery cage. Tools used were egg tray, digital scales (accuracy up to 0.001gr) for scaling quality of egg, 30 cm x 30 cm of glass table, knife, calipers, micrometer for measuring thickness of egg, yolk card for measuring color of yolk, tissue, and labels. The result of calculated composition and nutrient is, then, presented in following Table 1. Maintainingegg layers of MB 402started with feed adaption for 2 weeks. Then, it continued for 8 weeks. This activity included feeding every morning and afternoon,giving drink as ad libitium, sanitizing of feed and drink, and checking temperature and moisture with thermometer. Further, data interpretation was performed in week 8 and data collecting was executed once a week on third day. Measuring the quality of egg was performed in poultry having egg layers of MB 402, owned by Gunawan in the City of Manado. In addition, materials

Table.1. Chemical Composition of the Diets
	
	Diets

	
	 R0
	R1 2%
	R2 4 %
	R3 6 %
	R4 8 %

	Crude protein (%)
	17.44
	17.54
	17.63
	17.72
	17.82

	Fat (%)
	6.78
	6.71
	6.65
	  6.59
	  6.52

	Crude Fiber (%)
	4.67
	4.66
	4.65
	  4.65
	  4.65

	Ca (%)
	2.33
	2.33
	2.33
	2.33
	2.33

	P (%)
	1.14
	1.14
	1.14
	1.14
	1.14

	ME (kcal/kg)
	2781.5
	2783.88
	2786.26
	2788.65
	2791.03


ME=70%xGE
used for this research were eggs derived from pure bred egg layers of Medium Brown(MB 402), weighed 50 grain. 
The data were collected in following stages, as follows:
1. Eggshell’s weight (g/egg) was measured by cracked egg, and it was separated from albumen and yolk. It, then, was cleaned from the rest of albumen, and weighed [2].
2. Yolk’s weight (g/egg) was measured by separating yolk from albumen, and it was weighed[2].
3. Albumen’s weight (g/egg) was calculated by egg’s weight minus eggshell’s weight and yolk’s weight[2].
4. Eggshell’s weight(g) was measured with digital scale.
5. Eggshell’s thickness (mm) was evaluated with micrometer.
2.3. Statistical Analysis
The average data were analyzed with ANOVA. If data were significantly difference (P 0.05) or (P 0.01), data analysis was continued with the Multiple Test Distance Duncan’s Test [3].
Results and Discussion
The effects of dietary garlic feeding on egg’s quality from egg layers during entire trial periods are shown in Table 2.Average weight of egg layers of MB 402 using garlic of 0 % - 8 % for R0, R1, R2 , R3 and R4 was 60.50 g/egg, 60.00 g/egg, 61.48 g/egg, 60.01 g/egg, and 60.42 g/egg, respectively. While, average weight of egg layers was 51.04 – 55.15 g/egg [4]. The weight of white egg from egg layers of MB 402 using garlic of 0% - 8% was R0 (35.94),  R1 (35.84), R2 (34.42), R3 (35.29), and R4 36.83 g/egg, respectively. In addition, average weight ofwhite egg was 35.03 – 36.92 g/grain [5]. The egg’s quality with 0% - 8% of garlic powdergiving in feed could increase the egg’s weight, albumen’s weight, and eggshell’s thickness. Several factors affecting egg’s weight and albumen’s weight wereparental, genetic, and feed. Feed containing protein and amino acid could affect the size of egg. Moreover, garlic hasactive compounds,i.e. Sulphursaponin and flavonoidthat could eliminate bacterial pathogen, having disadvantage in digestion. These two elements could denaturize protein inhibitingmetabolism of bacterial cells. As consequence, as its occurrence, it would cause lysis (death), so that absorption of nutrition in feed would take place

Table 2. Effects of Dried Garlic Feed on Egg’s Quality of MB 402
	
	Treatments

	
	R0
	R1
	R2
	R3
	R4

	Egg’s weight (g/egg)
	59.40 + 0.50 a
	59.00+1.01a
	60.38+1.14b
	59.01+1.03a
	59.32+ 0.35a

	Yolk’s weight (g/egg)
	13.66+ 0.55
	13.59+ 0.51
	14.56 + 0.55
	14.06+0.40
	13.79 + 0.41

	Albumen’s weight (g/egg)
	34.64+ 1.54b
	34.54 +1.06b
	33.32+1.08a
	34.10+1.04b
	35.13 + 1.2bc

	Eggshell’s weight (g/egg)
	5.07+ 0.05
	5.06+0.06
	5.09 + 0.06
	5.06 +0.19
	5.09 +0.06

	Eggshell’s thickness (mm)
	0.35+0.01b
	0.35+0.01b
	0.35+0.00bc
	0.35+ 0.00b
	0.35+ 0.00a


Notes:  Various characteristics within each class indicated the precence of significant differences at the level of probability.


Conclusions
It can be concluded that garlic powder could be used as dietary alternative feed, by increasing levelup to 8% without negative effects on characteristics of egg’s quality..
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