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ABSTRACT 
The objective of this study was to evaluate the effect of premix (PM) supplementation on reproduction and egg quality of Noi crossbred hens from 18 to 30 weeks of age. The experiment was arranged in a completely randomized design with 5 treatments and 9 replicates, with 1 hen for each replicate. The treatments were respectively as follows (1) Control using only the basal diet (KPCS) without premix added, (2) PM2.5 including KPCS supplemented with 2.5mg PM/kg feed, (3) PM5 includes KPCS supplemented with 5mg PM/kg feed, (4) PM7.5 includes KPCS supplemented with 7.5mg PM/kgTA, and (5) PM10 includes KPCS supplemented with 10mg PM/kg feed. The experiment was carried out from November 2020 to February 2021 at Thuan Tien B hamlet, Thuan An commune, Binh Minh town, Vinh Long province. The results showed that the first laying age of Noi crossbred hens ranged of 126-129 days, and at 50% of the laying rate in PM5 and PM10 (146 -148 days) were earlier than in the control group (151.5 days). Egg laying rate and total egg yield in PM2.5 (36.51% and 66.44 eggs/hen) tended to be higher than control and the other treatments (P>0.05). Feed consumption and feed conversion ratio of hens among treatments were not statistically significant (P>0.05) nor did they affect egg quality of Noi crossbred hens (P>0.05). From the above research results, it can be suggested to add 2.5mg of premix/kg of feed to the diet to improve egg performance.
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TÓM TẮT

Ảnh hưởng của bổ sung premix lên năng suất sinh sản và chất lượng trứng của gà mái Nòi lai 
Thí nghiệm được thực hiện nhằm đánh giá ảnh hưởng các mức bổ sung premix (PM) lên khả năng sinh sản và chất lượng trứng của gà mái Nòi lai giai đoạn từ 18 đến 30 tuần tuổi. Thí nghiệm được bố trí theo thể thức hoàn toàn ngẫu nhiên với 5 nghiệm thức (NT) và 9 lần lặp lại với mỗi lần lặp lại là một gà mái đẻ. Các NT lần lượt như sau (1) đối chứng (ĐC) chỉ sử dụng thức ăn của khẩu phần cơ sở (KPCS) không có bổ sung premix khoáng, (2) PM2,5 gồm KPCS có bổ sung 2,5mg PM/kgTA, (3) PM5 gồm KPCS có bổ sung 5mg PM/kgTA, (4) PM7,5 gồm KPCS có bổ sung 7,5mg PM/kgTA, và (5) PM10 gồm KPCS có bổ sung 10mg PM/kgTA. Thí nghiệm được thực hiện từ tháng 11/2020 đến tháng 02/2021 tại ấp Thuận Tiến B, xã Thuận An, Thị xã Bình Minh, tỉnh Vĩnh Long. Kết quả phân tích cho thấy tuổi đẻ đầu tiên của gà mái Nòi lai ở các NT nằm trong khoảng 126-129 ngày, tuổi đẻ 50% ở PM5 và PM10 (146 -148 ngày) sớm hơn so với ĐC (151,5 ngày). Tỉ lệ đẻ (TLĐ) và năng suất trứng (NST) ở PM2,5 (36,51%; 66,44 trứng/con) có xu hướng cao hơn ĐC và cao hơn các NT bổ sung khác (P>0,05). Tiêu tốn thức ăn (TTTA), hệ số chuyển hóa thức ăn (HSCHTA) của gà giữa các NT khác biệt không có ý nghĩa thống kê (P>0,05). Bổ sung premix khoáng vitamin không ảnh hưởng đến chất lượng trứng của gà mái Nòi lai (P>0,05). Từ kết quả nghiên cứu trên có thể đề nghị bổ sung 2,5mg premix/kg TA vào khẩu phần giúp cải thiện NST ở gà mái Nòi lai.

Từ khóa: premix, tỉ lệ đẻ, tuổi đẻ quả trứng đầu tiên, gà mái 
1. INTRODUCTION

For laying birds, the requirement for minerals, amino acids and vitamins plays an extremely important role. Mineral requirement in laying birds is 4-7% because calcium - phosphorus is needed to create eggshells (Truong Phuoc Thong and Le Van Dang, 2013). Calcium (Ca), which exists in the body mainly in the form of phosphate and calcium carbonate, plays an important role in building and developing the skeleton of poultry and contributes to the formation of egg shells, up to 98% CaCO3 in eggshells (Le Hong Man, 2003). Amino acids are one of the important nutrients in growth and egg production (Baker, 2009). Reproductive requirements in poultry are high in vitamins of the ADE group, in which vitamin A is important to support the metabolic activity of chickens in order to maintain and enhance egg production, vitamin E helps to improve the egg productivity and quality (Bendich, 1988), and finally, vitamin D has a significant effect on supporting proper bone growth and avoiding foot problems.

The results of recent studies have shown that the addition of minerals, vitamins and amino acids to the diets of laying hens has improved the performance and egg quality of Hisex Brown hens at 20-30 weeks of age. Specifically, the research results of Nguyen Ba Nguyen (2014) showed that supplementing with minerals, B vitamins and amino acids at 100 ml/30l of drinking water had higher the rate of laying and egg weight (88.11% and 57.11 g/egg, respectively) than that of the control group (87.43% and 52.11 g/egg). Research results of Tran Thai Chien (2017) showed that supplementing with Calphovit containing minerals and vitamins of the ADE group at 1.5g/kgfeed had higher in feed consumption and laying rate (122 g/day and 87.58%) than that of the control group (117.7 g/day and 83.66%), in addition, the shape index and eggshell thickness were also improved in Hisex Brown chickens at 58-63 weeks of age.

In order to improve the yield and quality of the hens' eggs of Noi chicken breed to introduce into the large scale, it is necessary to add vitamin mineral premix in the diet of this chicken breed. Currently, studies on adding nutrients in the diet of Noi chickens to improve egg production and quality are still very limited. Therefore, the topic “Effect of different levels of premix (PM) supplementation on reproductive yield and egg quality of Noi crossbred laying hens from 18 to 30 weeks of age” was carried out with the aim to investigate the effects of vitamin mineral premix supplementation on yield and egg quality of Noi crossbred hens raised in open barn conditions.

2. MATERIALS AND METHODS
2.1. Animals and management

A total of 45 experimental Noi crossbred hens at 18-30 weeks of age were fully vaccinated against infectious diseases and dewormed before the experiment started. 
The feed provided for experimental chickens was a bran mixture with main ingredients including corn, broken rice, fish meal, soy protein, wheat bran, rice bran, amino acids, vitamin and mineral supplements, etc. Feed samples were taken and analyzed for nutritional composition according to AOAC (1990) and energy was measured by Bomb Calorimeter (IKAC600, Germany) at the Laboratory of Animal Nutrition and Feed, Department of Animal sciences, Faculty of Agriculture, Can Tho University. The nutritional value of feed for experimental chickens was 2700 kcal/kg ME and 17% crude protein. 

The premix powder used in the experiment is in powder form, milky white and odorless, which includes calcium, lysine, methionine, and ADE vitamins (Table 1). The product is recommended to be used at 5mg/1kg of chicken feed.

Table 1. Ingredients of vitamin mineral premix

	Contents
	Units
	Weight

	Vitamin A (min)

Vitamin D3 (min)

Vitamin E (min)

Lysine (min)

Methionine (min)

Calcium (min-max)
	IU

IU

IU

mg

mg

g
	350.000

200.000

30.000

16.000

22.000

22-25


2.2. Experimental design and data collection

A total of 45 Noi crossbred hens were randomized design into 5 treatments and 9 replicates, with 1 hen for each replicate. The treatments were respectively as follows (1) Control (Cont) using only the basal diet (KPCS) without premix added, (2) PM2.5 including KPCS supplemented with 2.5mg PM/kg feed, (3) PM5 includes KPCS supplemented with 5mg PM/kg feed, (4) PM7.5 includes KPCS supplemented with 7.5mg PM/kgTA, and (5) PM10 includes KPCS supplemented with 10mg PM/kg feed.
Feeding procedures were performed uniformly for all chickens in the experiment, differing only in diets with or without the addition of premix powder. Chickens were fed twice a day, fed 33.3% of the diet at 8am and 66.7% of the diet at 14pm. Water was available for free access. Feeders and drinkers were cleaned daily.

The experimental chickens were weighed at the beginning (18 weeks of age) and at the end (30 weeks of age) of the experiment. Leftovers were weighed and recorded the next morning. The age at laying the first egg of the hens as well as the laying age of 50% of the hens were recorded. Chicken eggs were collected at 8:30am every day, the number and weight of eggs were weighed and recorded. At the end of the experiment, the average number as well as the weight of eggs for each treatment was calculated.
The egg quality was analyzed by selecting eggs from the treatments at 23-26 weeks of age. The total number of eggs was 45 eggs (5 treatments x 9 replicates). Chicken eggs were weighed, measured in length and width of egg, and then broken to measure parameters such as width, height of white and egg yolk. The white, egg yolk and egg shell were weighed, eggshell thickness, albumen index, egg yolk index and Haugh unit (HU) were measured (Bui Huu Doan et al., 2011). Yolk color was measured by using a Konica Minolta Chroma Meter CR-410 which allows determination of L* (lightness), a* (redness) and b* (yellowness). These parameters were performed two times and the final values were calculated as the averages of the two corresponding values measured.

2.3. Statistical analysis

The collected raw data were recorded and processed by Microsoft Excel software, then statistically processed by Minitab Version 16 software according to GLM-ANOVA model. The mean values ​​were compared using the Tukey method with 95% confidence intervals. The first egg laying age and 50% laying age were treated by Chi-Square test (Minitab Version 16). The temperature and humidity data were processed using descriptive statistics. 
3. RESULTS AND DISCUSSION

3.1. Body weight and the laying age of Noi crossbred hens 

The results in Table 2 showed that there was no statistically significant difference among the treatments in terms of body weight of chickens at the beginning, at the end of the experiment and weight gain in Noi crossbred hens (P>0.05). Similarly, age at first laying eggs and 50% laying age of crossbred hens were also not statistically significant among treatments (P>0.05). The body weight of Noi crossbred pullets at 18 weeks of age was in the range of 1.51-1.59 kg/head, the final weight at 30 weeks of age was 1.93-2.09 kg/head, and the weight gain of Noi crossbred chickens. were in the range of 0.39-0.49 kg/head. In general, the addition of premix in the diet did not affect the body weight of the experimental hens. The first laying age of Noi crossbred pullets in all treatments ranged from 126 to 129 days, 50% of laying age in PM5 and PM10 (146-148 days) was earlier than in control (151.5 days). The results in this experiment on age of the first egg laying and 50% of laying hens were shorter than that reported by Nguyen Thi Kim Khang et al. (2020) recorded on Noi crossbred hens at 16-26 weeks of age was 144-154 days and 157-181 days for the first egg-laying age and 50% of laying hens, respectively. This difference may be due to differences in experimental time, additive feeds,...

Table 2. Body weight and laying age of Noi crossbred hens

	Parameters
	Treatments
	SEM
	P

	
	Cont
	PM2.5
	PM5
	PM7.5
	PM10
	
	

	Body weight (kg/head)
	BW at 18 wks
	1.56
	1.57
	1.54
	1.51
	1.59
	0.05
	0.79

	
	BW at 32 wks
	1.98
	1.96
	1.94
	1.93
	2.09
	0.07
	0.57

	
	Weight gain
	0.42
	0.39
	0.40
	0.42
	0.49
	0.06
	0.74

	Laying age of hen (day)
	First laying age
	126
	127
	127
	129
	126
	0.047
	1.00

	
	50% of laying age
	151.5
	153.5
	148
	154
	146
	0.32
	0.99


3.2. Reproductive performance of Noi crossbred hens
The laying egg rate of Noi crossbred hens in Table 3 showed that the laying rate of Noi crossbred hens in PM2.5 gave bester than other treatments through the week of age, especially at 18-22 weeks of age, the laying rate of chickens was high at PM2.5 (25.89%) followed by PM7.5 (23.81%) or at 23-26 weeks of age, PM2.5 was 52.38% of the laying rate compared to  PM7.5 (49.49%) and PM5 (47.22%), and in overall at 18-30 weeks of age, PM2.5 was a higher laying rate of 1.87-5.82% compared to the control and other treatments. Similarly, the total egg production of hens at P2.5 was also higher than that of the control and the other treatments. This proved that the addition of premix with 2.5mg improved the laying rate and egg performance of the experimental hens. However, the laying rate and total egg production of Noi crossbred hens among treatments did not have statistical significance over the weeks of age (P>0.05). Similarly, the egg weight of Noi crossbred hens was not statistically significant among treatments over the weeks of age. These above results indicated that the addition of premix did not affect the laying rate and egg weight of Noi crossbred hens. The results of this experiment differed from the study on Hisex Brown chickens by Nguyen Ba Nguyen (2014) and Tran Thai Chien (2017) in that when adding minerals, vitamins and amino acids in the hen's diet, it improved not only the laying rate in hens but also the hen’ egg weight. Compared with the research results of Nguyen Thi Kim Khang et al. (2020), the laying rate of 24-26 week old hens was 34.69-46.94% lower than the results of this experiment.

Table 3. Laying egg rate (%) and egg weight (g/egg) of Noi crossbred chickens

	Parameters
	Laying age

(Week)
	Treatments
	P

	
	
	Cont
	PM2.5
	PM5
	PM7.5
	PM10
	

	Laying egg rate, %
	18-22
	16.96±6.93
	25.89±7.75
	15.63±6.93
	23.81±8.95
	14.20±6.93
	0.76

	
	23-26
	45.24±8.17
	52.38±8.17
	47.22±8.17
	49.49±9.26
	44.44±8.17
	0.96

	
	27-30
	48.02±4.83
	45.63±4.83
	48.02±4.83
	45.63±4.83
	44.84±4.83
	0.98

	
	18-30
	34.23±4.37
	36.51±4.37
	34.64±4.37
	30.69±4.37
	32.39±4.37
	0.88

	Egg weight, (g)
	18-22
	37.01±2.45
	35.45±2.74
	34.04±2.45
	33.77±3.16
	31.16±2.45
	0.56

	
	23-26
	42.14±1.51
	39.55±1.51
	36.27±1.51
	39.71±1.72
	38.21±1.51
	0.11

	
	27-30
	44.92±1.41
	42.62±1.41
	41.41±1.41
	45.11±1.41
	41.21±1.41
	0.15

	
	18-30
	41.96±1.28
	40.36±1.28
	38.11±1.28
	41.58±1.28
	38.33±1.28
	0.12


The results in Table 4 showed that feed intake and feed conversion ratio of experimental hens tended to increase gradually in groups of PM5, PM7.5 and PM10 over weeks of age, however, these differences were not statistically significant among treatments (P > 0.05). Feed consumption of Noi crossbred hens at the age of 18-30 weeks was in the range of 80.94-86.6g/head/day. In general, the addition of vitamin mineral premix in the diet did not affect the feed consumption of the experimental hens. 
Table 4. Feed intake, FCR and egg mass of Noi crossbred chickens

	Parameters
	Laying age

(Week)
	Treatments
	P

	
	
	Cont
	PM2.5
	PM5
	PM7.5
	PM10
	

	Feed intake, g/hen/day
	18-22
	73.97±3.72
	76.62±3.72
	70.70±3.72
	65.90±3.72
	71.94±3.72
	0.34

	
	23-26
	91.9±2.86
	91.61±2.86
	84.18±2.86
	88.45±2.86
	87.77±2.86
	0.32

	
	27-30
	88.17±2.55
	91.56±2.55
	87.97±2.55
	88.49±2.55
	93.16±2.55
	0.51

	
	18-30
	84.68±2.03
	86.6±2.03
	80.95±2.03
	80.94±2.03
	84.29±2.03
	0.22

	FCR, gfeed/g egg
	18-22
	0.91±0.27
	1.41±0.31
	1.27±0.27
	1.01±0.35
	1.14±0.27
	0.76

	
	23-26
	1.70±0.21
	1.94±0.21
	1.99±0.21
	1.76±0.24
	1.91±0.21
	0.85

	
	27-30
	1.98±1.15
	2.05±1.15
	2.03±1.15
	1.63±1.15
	2.08±1.15
	0.20

	
	18-30
	1.39±0.14
	1.54±0.14
	1.58±0.14
	1.11±0.14
	1.54±0.14
	0.15

	Egg mass, gegg/hen
	18-22
	6.55±2.79
	9.84±3.13
	4.91±2.79
	8.68±3.61
	4.73±2.79
	0.70

	
	23-26
	20.70±3.55
	20.80±3.55
	18.28±3.55
	15.66±3.55
	16.75±3.55
	0.79

	
	27-30
	21.82±2.22
	19.66±2.22
	20.02±2.22
	20.36±2.22
	18.68±2.22
	0.90

	
	18-30
	15.39±1.83
	14.94±1.83
	13.68±1.83
	12.97±1.83
	12.68±1.83
	0.79


There was no statistically significant difference in egg mass of Noi crossbred hens among treatments (P > 0.05). Egg mass from 18 to 30 weeks of age in supplemented diets were lower than that of the control group, 0.45-2.71 g eggs/head.
3.3. Egg quality traits of Noi crossbred chickens
The results in Table 5 showed that the addition of premix in the crossbred hen's diet on the egg quality parameters was not statistically significant among treatments (P>0.05). However, the Haugh, egg yolk index and egg shell percentages of most treatments with the addition of premix tended to be higher than that of the control group.
Table 5. Egg quality traits of Noi crossbred hens

	Parameters
	Treatments
	SEM
	P

	
	Cont
	PM2.5
	PM5
	PM7.5
	PM10
	
	

	Egg weight, g
	40.49
	38.85
	37.83
	39.5
	35.85
	1.56
	0.29

	Albumen, %
	54.01
	54.24
	51.92
	54.39
	52.78
	1.56
	0.75

	Egg yolk, %
	33.04
	32.66
	34.53
	32.40
	33.97
	1.42
	0.80

	Egg shell, %
	12.95
	13.10
	13.55
	13.21
	13.25
	0.51
	0.94

	Egg yolk/albumein
	1.69
	1.70
	1.55
	1.72
	1.57
	0.12
	0.79

	Eggshell thickness, mm
	0.31
	0.31
	0.32
	0.30
	0.31
	0.01
	0.80

	Egg shape
	1.34
	1.34
	1.32
	1.4
	1.29
	0.03
	0.13

	Egg yolk index
	4.14
	4.48
	5.13
	4.26
	3.90
	0.43
	0.34

	Albumen index
	0.05
	0.05
	0.06
	0.06
	0.06
	0.01
	0.93

	HU
	69.59
	70.25
	70.08
	69.19
	70.88
	2.3
	0.99

	L*
	49.19
	51.39
	50.24
	50.46
	50.85
	1.05
	0.66

	a*
	11.84
	8.54
	11.77
	9.86
	9.01
	1.08
	0.11

	b*
	47.26
	46.89
	51.45
	45.97
	44.08
	1.88
	0.10

	Egg yolk color
	11.11
	9.89
	10.11
	10.22
	10.11
	0.52
	0.52


4. CONCLUSION

Supplementation of Premix in the diets of crossbred hens did not affect the reproductive performance and egg quality of the hens, however, P2.5 improved the laying rate and egg production of Noi crossbred hens. From the above study results, it can be suggested to add 2.5mg Premix/kg feed to the diets of laying hens to help improve egg productivity and laying rate in hens.
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