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			Abstract | The evaluation of food industry by-products has recently attracted considerable attention due to their nutritional value. Apricot seeds, in particular, can be utilized to produce compounds such as antioxidants and feed enhancers. Therefore, this study was conducted to investigate the effects of apricot kernel powder, oil, and nano-powder supplementation in broiler diets on selected production traits. A total of 420 one-day-old, unsexed Ross 308 broiler chicks were randomly distributed into seven treatments with three replicates per treatment and 20 chicks per replicate in a completely randomized design (CRD). The dietary treatments were as follows: T1 (control) without supplementation; T2 and T3 supplemented with apricot kernel powder at 10 and 20 g/kg feed, respectively; T4 and T5 supplemented with apricot kernel oil at 2.5 and 5 ml/kg feed, respectively; and T6 and T7 supplemented with nano apricot kernel powder at 1 and 3 mg/kg feed, respectively. The results showed that treatments T5 and T6 had a highly significant increase (p ≤ 0.01) in live body weight compared to all other treatments. Total weight gain was also significantly higher (p ≤ 0.01) in T6 compared to the other groups. Treatment T5 did not differ significantly from T6 or the control group in total weight gain. A significant reduction (p ≤ 0.01) in total feed intake was observed in all supplemented groups compared to the control. Furthermore, feed conversion ratio improved significantly (p ≤ 0.01) in all supplementation treatments relative to the control group, with T3 showing the greatest improvement among the treatments. In conclusion, addition of apricot seed powder, oil, and nano-powder in feed improved growth performance and feed efficiency in Ross 308 broilers, with nano-powder showing the most pronounced effect.
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			Introduction 

			Recently, increasing attention has been directed toward the utilization of food processing by-products and waste materials to reduce environmental pollution and enhance sustainability (Soheir and Afaf, 2014; Al-Saeedi et al., 2022). Fruit residues, including seeds, are inexpensive, readily available, and rich in biologically active compounds; therefore, many studies have explored their potential as natural antioxidant sources (Ibrahim et al., 2017; Jideani et al., 2021; Salman et al., 2025).

			Apricot (Prunus armeniaca L.) is a stone fruit belonging to the Rosaceae family and is widely cultivated in the Mediterranean region, Russia, and the United States (Hussain et al., 2011; Al-Saeedi et al., 2023). It is commonly processed into juice or dried products, leaving the seeds as a by-product. Apricot kernels are a valuable source of edible oil and contain high levels of unsaturated fatty acids, particularly oleic and linoleic acids, as well as palmitic acid (Konchok et al., 2011). In addition, apricot seeds contain various biologically active compounds, including tocopherols, phenolic compounds, carotenoids, and phytosterols, which exhibit antioxidant and antimicrobial properties. These compounds may promote the growth of beneficial gut microflora and contribute to maintaining digestive health (Salem et al., 2016; Soltan et al., 2021).

			Natic et al. (2020) reported that fruit seed extracts, including apricot, are frequently used as dietary supplements in animal production, including poultry, due to their antioxidant and antibacterial effects, which can enhance growth performance. Arbouche et al. (2012) found that including apricot kernel powder as a partial soybean substitute at levels of 20%, 40%, and 60% increased feed intake but had no significant effect on live body weight or body weight gain in broilers. However, higher inclusion levels (100, 150, 200, 300, 400, and 800 g/kg feed) significantly affected total mortality rates.

			Due to the limited number of local studies investigating the use of apricot seeds and their supplementation in broiler diets, this study aimed to evaluate the effects of adding apricot seed powder, oil, and nano-powder at different levels on selected production traits in broiler chickens.

			Materials and methods

			Birds and treatments

			This research was carried out at Al-Anwar National Poultry Company in Babil Governorate over a span of 35 days, from 12th September 2024 to 13th January 2025. The aim was to investigate the impact of incorporating apricot seed powder, oil, and nano powder into broiler feed on various productive traits. A total of 420 one-day-old unsexed Ross308 broiler chicks were used, and they were randomly distributed into 7 experimental groups, each consisting of 3 replicates, with 20 chicks per replicate. The data were analysed using a completely randomized design (CRD) to study the effect of the studied treatments on different traits. Apricot kernel powder, oil, and nano-powder were added to the diet from day one as follows:

			
					T1: Control treatment without supplementation

					T2: 10 g apricot kernel powder/kg feed

					T3: 20 g apricot kernel powder/kg feed

					T4: 2.5 ml apricot kernel oil/kg feed

					T5: 5 ml apricot kernel oil/kg feed

					T6: 1 mg nano apricot kernel powder/kg feed

					T7: 3 mg nano apricot kernel powder/kg feed

			

			Preparation of apricot seed powder, oil, and nano-powder

			Apricot seeds were obtained from local markets, manually crushed, and the kernels were ground into powder. The oil was extracted from the kernels using a mechanical press at 168°C for 10 minutes, after which the extracted oil was stored under refrigerated conditions until use. Nutritional value, fatty acid composition ad phenolic acids of apricot kernel has been presented in Tables 1-3. The nano-powder of apricot seed kernels was prepared in the laboratories of the Ministry of Science and Technology. Zinc nanoparticles were synthesized using apricot seed kernel extract according to the Elumalai method with slight modifications, following the steps described below: Ten milliliters of 20% apricot kernel extract were placed in a round-bottom flask and diluted with 1000 mL of distilled water. The solution was heated and continuously stirred at different temperatures. After one minute, zinc sulfate was gradually added while stirring was maintained. The mixture (10 g) was thoroughly mixed and then filtered. Sodium hydroxide was added to neutralize the acidity of the solution (Jefri et al., 2019).

			The mixture was subsequently transferred to a glass container and placed in an oven at 200°C for two hours. After filtration, the precipitate was separated from the filtrate, collected, and dried in an oven at 70°C to remove residual moisture. The dried material was then ground into a fine powder. Finally, 10 g of zinc sulfate were gradually added to ensure complete reaction and mixing. The resulting white powder was stored in a tightly sealed container (Munir and Begum, 2019).

			Table 1: Nutritional value of apricot kernel powder.

			
				
					
					
					
				
				
					
							
							No.

						
							
							Component

						
							
							Percentage

						
					

					
							
							1

						
							
							Protein 

						
							
							24.9

						
					

					
							
							2

						
							
							Lipid 

						
							
							45.8

						
					

					
							
							3

						
							
							Ash 

						
							
							2.01

						
					

					
							
							4

						
							
							Moisture

						
							
							5.78

						
					

					
							
							5

						
							
							Fiber 

						
							
							2.44

						
					

					
							
							6

						
							
							Carbohydrate 

						
							
							19.07

						
					

				
			

			

			Table 2: Fatty acid composition of apricot kernel oil.

			
				
					
					
					
				
				
					
							
							No.

						
							
							Fatty acid

						
							
							Percentage

						
					

					
							
							1

						
							
							Palmatic 

						
							
							4.65

						
					

					
							
							2

						
							
							a-Lenolinic

						
							
							6.88

						
					

					
							
							3

						
							
							Stearic 

						
							
							0.25

						
					

					
							
							4

						
							
							Arachidonic 

						
							
							0.11

						
					

					
							
							5

						
							
							Oleic 

						
							
							63.25

						
					

					
							
							6

						
							
							Linoleic 

						
							
							22.59

						
					

				
			

			Diet

			The chicks were initially fed a starter diet containing 23.04% protein and 3021.45 kcal/kg of energy from day one until the third week of their life. From the fourth week until the end of the fifth week, they were switched to a growth diet with 20.06% protein and 3194.92 kcal/kg of energy. The feed was supplemented with apricot seed powder, oil, and nano-powder at the specified concentrations, and both feed and water were provided ad libitum. The composition of the feed is detailed in Table 4.

			Table 3: Phenolic acids found in apricot kernels.

			
				
					
					
					
				
				
					
							
							1

						
							
							Item (Phenolic acid)

						
							
							ppm

						
					

					
							
							2

						
							
							Apigenin

						
							
							25.4

						
					

					
							
							3

						
							
							Catechine

						
							
							66.4

						
					

					
							
							4

						
							
							Gallic acid

						
							
							45.9

						
					

					
							
							5

						
							
							Kaempferol

						
							
							32.1

						
					

					
							
							6

						
							
							Rutin

						
							
							40.8

						
					

				
			

			Table 4: Ingredient composition (%) of the experiment diets used from days 1 to ٣٥.

			
				
					
					
					
				
				
					
							
							Feed composition

						
							
							Ingredients

						
					

					
							
							Finisher feed

						
							
							Starter feed

						
					

					
							
							40

						
							
							30

						
							
							Yellow corn

						
					

					
							
							24

						
							
							28.25

						
							
							Wheat

						
					

					
							
							24.8

						
							
							31.75

						
							
							Soybean meal 48%

						
					

					
							
							5

						
							
							5

						
							
							Protein concentrate

						
					

					
							
							4.4

						
							
							2.9

						
							
							Sunflower oil

						
					

					
							
							0.6

						
							
							0.9

						
							
							Limestone

						
					

					
							
							0.9

						
							
							0.7

						
							
							Dicalcium phosphate (DCP)

						
					

					
							
							0.2

						
							
							0.2

						
							
							Vitamins and minerals mix

						
					

					
							
							0.1

						
							
							0.3

						
							
							Salt

						
					

					
							
							100

						
							
							100

						
							
							Total

						
					

					
							
							20.06

						
							
							23.04

						
							
							Crude Protein (%)

						
					

					
							
							3194.92

						
							
							3021.45

						
							
							Calculated metabolic energy (kcal/kg of feed)

						
					

					
							
							1.07

						
							
							1.27

						
							
							Lysine %

						
					

					
							
							0.38

						
							
							0.41

						
							
							Methionine %

						
					

					
							
							0.30

						
							
							0.35

						
							
							Cysteine %

						
					

					
							
							0.78

						
							
							0.82

						
							
							Methionine + Cysteine %

						
					

					
							
							0.43

						
							
							0.41

						
							
							Phosphorous %

						
					

					
							
							159.77

						
							
							131.14

						
							
							C/P Energy Ratio (Protein %)

						
					

				
			

			The protein concentrate used was Brocon-5 Special W, of Chinese origin. Each kilogram contains 40% crude protein, 3.5% fat, 1% fiber, 6% calcium, 3% available phosphorus, 3.25% leucine, 3.90% methionine + cysteine, 2.2% sodium, 2100 kcal/kg of energy, 20,000 IU of vitamin A, 40,000 IU of vitamin D3, 500 mg of vitamin E, 30 mg of vitamin K3, 15 mg of vitamins B1 + B2, 150 mg of vitamin B3, 20 mg of vitamin B6, 300 mcg of vitamin B12, 10 mg of folic acid, 100 mcg of biotin, 1 mg of iron, 100 mg of copper, 1.2 mg of manganese, 800 mg of zinc, 15 mg of iodine, 2 mg of selenium, 6 mg of cobalt, and 900 mg of antioxidant (BHT). The chemical composition of the suspension was determined as per NRC (1994).

			 

			Characteristics studied

			Live body weight and weight gain (g/bird): The average live body weight for each replicate at the end of each week (from weeks 1 to 5) was determined by weighing all the birds in each replicate. The average live weight of each bird was calculated using the method described earlier (Al-Fayyad and Naji, 1989; Al-Jebory and Ibrahim, 2021).

			 

			[image: ]

			The average weekly weight gain (g/replicate) was calculated by subtracting the average live body weight at the beginning of the week (g) from the average live body weight at the end of the week (g) as described earlier (Al-Fayyad and Naji, 1989).

			Feed consumption (g/bird)

			The weekly feed consumption for the birds in each replicate (weeks 1 to 5) was calculated by subtracting the remaining feed at the end of the week from the total feed provided at the beginning of the week. In cases where there was feed loss in any replicate, the feed consumption was determined using the following equation (Al-Zubaidi, 1986; Arkan et al., 2025). 

			[image: ]

			Where p represents the total feed consumed during the week, H denotes the number of live chicks at the end of the week, and x indicates the number of days the deceased birds were fed.

			Feed Conversion ratio (g feed/ g weight gain): The feed conversion ratio was determined using the equation outlined by the study of Al-Zubaidi (1986): 

			 

			[image: ]

			Results 

			Impact of apricot seed supplements on body weight of broilers

			The results presented in Table 5 demonstrate the effect of supplementing broiler feed with apricot seed powder, oil, and nano powder on the average live body weight (g). During the first week, all experimental treatments showed significant improvements over the control group, with a marked increase (p≤0.01) in live body weight for treatment T5 (0.5 liters of apricot kernel oil/100 kg feed). Treatments T7, T4, T3, and T2 displayed similar effects

			Table 5: Effect of adding apricot seed powder, oil, and nano powder to the feed of Ross308 broiler chickens on the average live body weight (g/bird) for weeks 1-5 of the bird’s life.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatments

						
							
							Starting weight

						
							
							Average ± standard error

						
					

					
							
							Week 1

						
							
							Week 2

						
							
							Week 3

						
							
							Week 4

						
							
							Week 5

						
					

					
							
							T1

						
							
							±٤٣.٣٣0.33

						
							
							166.33± 0.67 d 

						
							
							445.00 ± 0.58 e

						
							
							912.33 ± 2.33 b

						
							
							1544.33 ± 0.67 c

						
							
							2196.33 ± 1.20 b

						
					

					
							
							T2

						
							
							±٤١.٦٧ 0.33

						
							
							172.00 ± 1.00 b

						
							
							438.67 ± 0.33 f

						
							
							891.00 ± 1.00 c

						
							
							1526.67± 0.88 d

						
							
							2181.67 ± 0.33 e

						
					

					
							
							T3

						
							
							42.66 ± 0.33

						
							
							171.33±0.33 b 

						
							
							454.00 ± 0.57 cd

						
							
							908.00 ± 1.00 b

						
							
							1544.67 ± 0.33 b

						
							
							2194.67 ± 0.33 cd

						
					

					
							
							T4

						
							
							±٤٢.٦٧ 0.33

						
							
							171.33 ± 0.33 b

						
							
							٤٥٤.٠٠ ± 0.57 a

						
							
							908.00± 1.00 b 

						
							
							1544.67 ±0.33 c

						
							
							2194.67 ± 0.33 bc

						
					

					
							
							T5

						
							
							٤٣.٦٧ ± 0.33 

						
							
							174.67 ± 0.33 a

						
							
							452.00 ± 0.57 b

						
							
							925.33± 0.33 a 

						
							
							1557.00± 1.00 a 

						
							
							2200.33 ± 0.33 a

						
					

					
							
							T6

						
							
							43.33 ± 0.33

						
							
							169.00 ± 0.58 c

						
							
							447.33 ± 0.33 d

						
							
							908.00 ± 1.00 b

						
							
							1543.67 ± 0.67 c

						
							
							2203.33 ± 2.73 a

						
					

					
							
							T7

						
							
							42.33 ± 0.33

						
							
							171.33 ± 0.33 b

						
							
							449.67± 0.33 c 

						
							
							913.67 ± 0.67 b

						
							
							1550.33 ± 0.88 b

						
							
							2190.33 ± 0.33 d

						
					

					
							
							
							NS

						
							
							**

						
							
							**

						
							
							**

						
							
							**

						
							
							**

						
					

				
			

			** Different letters in the same column denote a significant difference at the (p ≤ 0.01) level. NS: Not significant.

			in terms of significance and surpassed treatments T6 and T1. The control treatment (T1) exhibited the lowest live weight values.

			In the second week, a significant (p≤0.01) increase in body weight was observed in treatment T4 (0.25 liters of apricot kernel oil/100 kg feed) and all other experimental treatments, with treatment T5 performing better than T7, T6, T3, T1, and T2. Treatment T3 (2 kg apricot kernel powder/100 kg feed) showed no significant difference from T6 (1 g nano apricot kernel powder/100 kg feed) or T7 (3 g nano apricot kernel powder/100 kg feed). Treatment T2 (1 kg apricot kernel powder/100 kg feed) demonstrated a decrease in body weight compared to the control group.

			In the third week, treatment T5 led all groups with a significant (p≤0.01) increase in live body weight. Treatment T2 showed a reduction in body weight compared to T3, T1, T7, T6, and T4, while no significant differences were observed among the latter treatments. Treatment T5 again significantly (p≤0.01) outperformed all other treatments, followed by T7 and T3, which outperformed T2, T1, and T4. Treatment T4 performed similarly to the control, whereas T2 showed the lowest live weight among the treatments.

			In the fourth week, treatment T5 continued to outperform all treatments with significant results (p≤0.01). Treatments T7 and T3 showed better results than T2, T1, and T4, with treatment T4 similar to the control treatment. In the fifth week, a significant (p≤0.01) increase in body weight was observed for treatments T5 and T6 compared to all other treatments. However, treatments T7, T4, T3, and T2 displayed lower body weight values compared to the control. Treatment T4 showed mixed results, being similar to T1 at one point and T3 at another, while no significant difference was found between T7 and T3 regarding live body weight during this week.

			Impact of apricot seed supplements on average weekly weight gain of broilers 

			The results of Table 6 show the effect of adding apricot seed powder, oil and nano powder to broiler feed on the weekly weight gain rate (g) of the studied treatment birds. In the first week of the birds life, a highly significant (p≤ 0.01) superiority in the weight gain rate of treatment T5 was observed over all experimental treatments. All addition treatments increased in weight gain compared to the control treatment, which recorded the lowest rates for this week. The second week witnessed a highly significant (p≤ 0.01) increase for treatment T4 over all studied treatments. As for treatments T7, T6, T5 and T3, they were similar to the control treatment in weight gain but outperformed treatment T2. In the third week, a highly significant (p≤ 0.01) superiority was recorded for the birds of treatment T5 and did not show a significant difference with the control treatment. At the same time, it was observed that treatment T3 was similar to the control treatment on the one hand and to treatment T3 on the other. T7, T6, on the other hand, while T4, T2 recorded the lowest rates of weight gain in this week. As for the fourth week, the statistical analysis showed that weight gain was not significant among the studied treatments.

			The statistical analysis showed a highly significant superiority (p≤ 0.01) for treatment T6 over the studied treatments, and treatment T2 was consistent with it in terms of weight gain, while treatment T2 did not show any significant difference with treatments T4, T1, but it was superior to treatment T7, T5, T3, which were identical to each other in terms of weight gain for the fifth week.

			As for the total weight gain rate, the weight gain of treatment T6 birds increased at a significant level (p≤ 0.01) compared to treatments T7, T4, T3, T2, T1, but it was similar to treatment T5. At the same time, we find that treatment T5 did not show any significant difference with T4, T1. On the other hand, treatments T4, T3, T1 did not 

			Table 6: Effect of adding apricot seed powder, oil and nano powder to Ross308 broiler feed on the rate of weight gain (g / bird) for the 1-5 weeks of bird’s life. 

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatments

						
							
							Average ± Standard error

						
							
					

					
							
							Week 1

						
							
							Week 2

						
							
							Week 3

						
							
							Week 4

						
							
							Week 5

						
							
							Total weight gain

						
					

					
							
							T1

						
							
							123.00 ± 0.57 d

						
							
							278.67 ± 0.33 b

						
							
							467.33 ± 2.18 ab

						
							
							632.00 ± 1.73

						
							
							652.00 ± 1.73 b

						
							
							2153.00 ± 1.53 bc

						
					

					
							
							T2

						
							
							130.00 ± 1.15 b

						
							
							266.67 ± 0.88 c

						
							
							452.33 ± 0.88 d

						
							
							635.67 ± 1.85

						
							
							655.00 ± 0.57 ab

						
							
							2139.67 ± 0.33 d

						
					

					
							
							T3

						
							
							128.33 ± 0.33 b

						
							
							277.00 ± 0.57 b

						
							
							463.67 ± 3.17 bc

						
							
							638.00 ± 4.04

						
							
							645.00 ± 2.31 c

						
							
							2152.00 ± 2.65 c

						
					

					
							
							T4

						
							
							129.33 ± 0.33 b

						
							
							282.67 ± 0.33 a

						
							
							454.00 ± 0.57 d

						
							
							636.67 ± 0.67

						
							
							651.00 ± 0.57 b

						
							
							2153.67 ± 0.88 bc

						
					

					
							
							T5

						
							
							132.33 ± 0.33 a

						
							
							277.33 ± 0.67 b

						
							
							473.33 ± 0.67 a

						
							
							631.67 ± 0.88

						
							
							644.00 ± 0.58 c

						
							
							2158.67 ± 0.67 ab

						
					

					
							
							T6

						
							
							125.67 ±0.33 c

						
							
							278.33 ± 0.66 b

						
							
							460.67 ± 0.88 c

						
							
							635.67 ± 0.88

						
							
							660.00 ± 3.00 a

						
							
							2160.33 ± 2.85 a

						
					

					
							
							T7

						
							
							128.33 ± 0.33 b

						
							
							278.33 ± 0.67 b

						
							
							460.67 ± 3.84 c

						
							
							636.0.66 ± 1.45

						
							
							640.00 ± 1.00 c

						
							
							2144.00 ± 3.51 d

						
					

					
							
							
							**

						
							
							**

						
							
							**

						
							
							NS

						
							
							**

						
							
							**

						
					

				
			

			** Different letters within one column indicate a significant difference at (p ≤ 0.01) level. NS: non-significant

			Table 7: Effect of adding apricot seed powder, oil, and nano powder to the feed of Ross 308 broiler chickens on the rate of feed consumption (g / bird) for the 1-5 weeks of the bird’s life.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatments

						
							
							Average ± standard error 

						
							
							Total feed consumed 

						
					

					
							
							Week 1

						
							
							Week 2

						
							
							Week 3

						
							
							Week 4

						
							
							Week 5

						
					

					
							
							T1

						
							
							148.67 ± 0.33 c

						
							
							388.33 ± 0.33 a

						
							
							655.00 ± 0.57 a

						
							
							942.00 ± 0.58 a

						
							
							1252.67 ± 2.96 b

						
							
							3386.67 ± 2.60 a

						
					

					
							
							T2

						
							
							154.33 ± 0.33 b

						
							
							365.33 ± 0.33 c

						
							
							627.33 ± 0.33 e

						
							
							909.67± 0.33 c

						
							
							1166.67 ± 1.20 d

						
							
							3223.33 ± 0.88 e

						
					

					
							
							T3

						
							
							146.33 ± 0.66 e

						
							
							374.67± 1.20 b

						
							
							633.33 ± 1.33 d

						
							
							899.67 ± 0.33 e

						
							
							1162.33 ± 0.67 e

						
							
							3125.33 ± 1.76 f

						
					

					
							
							T4

						
							
							146.67 ± 0.33 de

						
							
							372.00 ± 0.58 b

						
							
							633.33 ± 1.67 d

						
							
							914.67 ± 0.33 b

						
							
							1266.67 ± 0.88 a

						
							
							3333.33 ± 2.18 b

						
					

					
							
							T5

						
							
							156.00± 1.00 ab

						
							
							374.33 ± 0.67 b

						
							
							642.33 ± 0.33 b

						
							
							909.33 ± 0.67 c

						
							
							1146.33 ± 0.88 f

						
							
							3228.33 ± 1.67 e

						
					

					
							
							T6

						
							
							148.33 ± 0.67 cd

						
							
							373.67 ± 0.67 b

						
							
							638.67 ± 0.33 c

						
							
							916.00 ± 1.00 b

						
							
							1181.33 ±1.33 c

						
							
							3258.00 ± 1.73 c

						
					

					
							
							T7

						
							
							157.33 ± 0.33 a

						
							
							373.33 ± 2.84 b

						
							
							643.00± 0.33 b

						
							
							904.67 ± 0.33 d

						
							
							904.67 ± 1.00 e

						
							
							3237.33 ± 1.86 d

						
					

					
							
							
							**

						
							
							**

						
							
							**

						
							
							**

						
							
							**

						
							
							**

						
					

				
			

			** Different letters within one column indicate a significant difference at (p ≤ 0.01) level.

			show any significant difference among themselves for this trait. Treatment T7, T2 gave the lowest rates in total weight gain. The total weight gain rates were, respectively (2153.00, 2139.67, 2152.00, 2153.67, 2158.67, 2160.33, 2144.00).

			Impact of apricot seed supplements on feed consumption of broilers

			The data presented in Table 7 illustrate the effect of supplementing broiler feed with apricot seed powder, oil, and nano powder on the feed consumption rate (g) of the birds over a five-week period. During the first week, a highly significant increase (p≤0.01) in feed consumption was observed in treatment T7, which was statistically similar to treatment T5. Conversely, treatments T2 and T5 did not show any significant difference in feed consumption. Treatment T3 exhibited a significant decrease (p≤0.01) in feed consumption compared to all other treatments, though no significant difference was observed between it and treatment T4. Treatment T6 did not differ significantly from the control group or from treatment T4.

			In the second week, all supplemented treatments showed a significant decrease (p≤0.01) in feed consumption compared to the control group. Treatment T2 recorded the lowest feed consumption rate during this week.

			In the third week, a significant decrease (p≤0.01) in feed consumption was noted for all supplementation treatments when compared to the control (T1). Treatments T5 and T7 outperformed treatments T6, T4, T3, and T2. Treatment T6 was superior to T3, T2, and T4, while treatment T2 exhibited a significant decline (p≤0.01) in feed consumption.

			During the fourth week, all supplementation treatments showed a continued significant decrease (p≤0.01) in feed consumption compared to the control treatment. Treatments T6 and T4 were significantly more effective than T7, T5, T3, and T2. Treatments T5 and T2 did not differ significantly, although both outperformed T7 and T3. Treatment T3 recorded the lowest feed consumption rate for this week.

			In the fifth week, treatment T4 showed a highly significant increase (p≤0.01) in feed consumption compared to all other treatments, followed by a significant decrease in treatments T7, T6, T5, T3, and T2 relative to the control treatment. Treatment T6 outperformed treatments T7, T5, T3, and T2, while the lowest feed consumption rates for this week were observed in treatment T5.

			Regarding total feed consumption, all supplemented treatments showed a significant decrease (p≤0.01) compared to the control group. Treatment T4 was superior to treatments T7, T6, T5, T3, and T2. Treatment T6 outperformed T5, T3, and T2. Lastly, treatment T3 recorded the lowest total feed consumption during the entire experimental period. 

			Impact of apricot seed supplements on feed conversion ratio 

			 The results of Table 8 indicate the effect of adding apricot seed powder, oil and nano powder to broiler feed on the feed conversion ratio (g feed/g weight gain). It was shown that in the first week of age, birds in treatment T4 and T3 showed the greatest improvement at (p≤0.01) in the feed conversion ratio, thus outperforming treatments T7, T6, T5 and T1. Treatment T2 was similar to treatment T4 and T3 once and to treatment T6 and T5 again in the significance of this trait. Treatment T5 showed a significant improvement compared to treatment T7, but it was similar to the control treatment T1. In the second week, all addition treatments improved significantly at (p≤0.01) in the feed conversion ratio compared to the control treatment, where a highly significant improvement (p≤0.01) was observed in treatment T7 and T4 on Treatments T6, T5, T3, T2, T1. Treatments T6, T5, T3 were similar in the significance of this trait and showed a significant improvement (p≤0.01) when compared with treatment T2, T1. In the third week, the results of the statistical analysis showed a highly significant improvement (p ≤ 0.01) for treatment T5, T3 over treatments T7, T6, T2, T1, and did not show a significant difference with treatment T4, followed by treatment T7, which improved significantly compared to the control treatment, but did not show any significant difference with treatment T6, T2. At the same time, the two last-mentioned treatments were similar in the feed conversion ratio for the third week. The results of the experiment witnessed a highly significant improvement (p ≤ 0.01) in the feed conversion ratio of birds in the supplementation treatments compared to the control treatment T1. A significant improvement was observed for treatment T7, T3 compared to treatments T6, T5, T4, T2, T1. As for treatments T6, T5, T4, T2, they did not show any significant difference between them, but they outperformed the control treatment. This is what was observed in the fourth week. In the fifth week, a highly significant improvement (p≤ 0.01) was observed in the feed conversion ratio of birds in the supplementation treatments compared to the control treatment. Treatment T4 recorded the lowest improvement rates compared to the supplementation treatments, but it was similar to the control treatment in the significance of this trait. As for the total feed conversion rate, a significant improvement was observed at the level (p≤ 0.01) for treatment T3 when compared to all the studied treatments, followed by treatment T5, which showed a significant improvement at the level (p≤ 0.01) over treatments T7, T6, T4, T2, and T1. At the same time, treatments T7 were significantly similar to treatment T6 once and to treatment T2 again in the total feed conversion rate, and finally, treatment T4 outperformed treatment T1.

			Discussion

			The reason for the improved growth performance, increased nutrient absorption and consequently increased live weight and body weight gain, which was evident in the results of our study for some supplementation treatments (Tables 5 and 6), and in particular the superiority achieved in live body weight and body weight gain in treatment T5

			Table 8: Effect of adding apricot seed powder, oil, and nano powder to the feed of Ross308 broiler chickens on the feed conversion rate (g feed consumed / g weight gain) for the 1-5 weeks of the bird’s life.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Treatments

						
							
							Average ± Standard error

						
							
							Average feed conversion rate

						
					

					
							
							Week 1

						
							
							Week 2

						
							
							Week 3

						
							
							Week 4

						
							
							Week 5

						
					

					
							
							T1

						
							
							1.206 ±0.006 ab

						
							
							1.393 ± 0.003 a

						
							
							1.400 ± 0.005 a

						
							
							1.486 ± 0.003 a

						
							
							1.920 ± 0.006 a

						
							
							1.481 ± 0.003 a

						
					

					
							
							T2

						
							
							1.156 ± 0.018 cd

						
							
							1.370 ± 0.006 b

						
							
							1.386 ± 0.003 bc

						
							
							1.433 ± 0.003 b

						
							
							1.807 ± 0.031 b

						
							
							1.431 ± 0.004 c

						
					

					
							
							T3

						
							
							1.140 ± 0.005 d

						
							
							1.350 ±0.006 c

						
							
							1.363 ± 0.003 d

						
							
							1.406 ± 0.006 c

						
							
							1.800 ± 0.005 b

						
							
							1.412 ± 0.005 f

						
					

					
							
							T4

						
							
							1.133 ±0.003 d

						
							
							1.316 ±0.003 d

						
							
							1.393± 0.003 ab

						
							
							1.436 ± 0.003 b

						
							
							1.943 ± 0.003 a

						
							
							1.445 ± 0.003 b

						
					

					
							
							T5

						
							
							1.180 ±0.010 bc

						
							
							1.346 ± 0.003 c

						
							
							1.353± 0.003 d

						
							
							1.433 ± 0.003 b

						
							
							1.776 ± 0.003 b

						
							
							1.418 ± 0.005 e

						
					

					
							
							T6

						
							
							1.176 ±0.003 c

						
							
							1.340 ±0.005 c

						
							
							1.383 ± 0.003 bc

						
							
							1.436 ± 0.003 b

						
							
							1.786 ± 0.008 b

						
							
							1.425 ± 0.005 d

						
					

					
							
							T7

						
							
							1.223 ± 0.006 a

						
							
							1.323 ± 0.003 d

						
							
							1.376 ± 0.003 c

						
							
							1.416 ± 0.003 c

						
							
							1.803 ± 0.003 b

						
							
							1.428 ± 0.006 cd

						
					

					
							
							
							**

						
							
							**

						
							
							**

						
							
							**

						
							
							**

						
							
							**

						
					

				
			

			** Different letters within one column indicate a significant difference at (p ≤ 0.01) level.

			(apricot kernel oil added at a concentration of 0.50 L/100 kg feed) when compared with the control treatment, may be due to the high content of fatty acids in the composition of apricot kernel oil, which is a good source of energy, as its metabolism produces good amounts of adenosine triphosphate (ATP) (Makrygiannis et al., 2023). It has shown an increase in growth rate, increased fat deposition, and a reduction in metabolic disorders and mortality in broiler chickens (Londok and Rompis, 2019). 

			The effective and clear role of the fatty acids that make up apricot kernel oil, represented by palmitic, arachidonic, oleic, linoleic and others, as palmitic acid is characterized by its stability and ease of absorption compared to some unsaturated acids, which increases the overall absorption efficiency of fats. works to increase digestion and increase fat deposition, while arachidonic acid works to enhance, repair and growth of muscle and skeletal tissues by converting it to prostaglandin and protein synthesis in the muscles (Nur Mahendra et al., 2023). Apricot kernel oil contributes to promoting the fat deposition pathway by improving digestion and absorption, increasing the formation of chylomicrons, and raising the activity of the lipoprotein lipase enzyme, in addition to favoring saturated fatty acids, especially palmitic acid, for storage within fat cells instead of oxidation (Nur Mahendra et al., 2023). Also, the saturated fatty acids that make up apricot kernel oil may enhance growth by providing a suitable acidic medium in the digestive system, leading to the activation of enzymes that decompose proteins, fats and carbohydrates, and thus increasing the digestion of feed consumed by birds by reducing pathogenic and harmful bacteria and increasing the number of beneficial bacteria (Amer et al., 2021; Geng et al., 2022; Alsudani et al., 2025).

			These acids may also increase the size and number of goblet cells. These cells are responsible for the formation of mucin, which is one of the basic components of the mucous membrane lining the intestines. Thus, they work to protect the beneficial bacteria in the intestinal cavity and protect the digestive tract from diseases or maintain the health of the digestive tract, thus achieving high weight rates or within acceptable limits (Oleiwi et al., 2023). 

			The improvement in productive performance in terms of live body weight and weight gain in treatment T6 (adding nano-apricot kernel powder at a concentration of 1 g/100 kg feed) may be due to the ability of nanoparticles, which exhibit multiple properties, including large surface area, high surface activity, and high absorption capacity (Abd Al-Ghany, 2019; Michalak et al., 2022). Particle size affects the permeability and absorption of apricot kernel powder, which has a high nutritional value, as shown in Table 1, in terms of the high protein content (24.9%) and its direct association with proteins inside the body, causing an increase in body mass. The reason may also be the compounds with antioxidant properties that make up apricot kernel powder, which work to reduce fat oxidation, i.e., improve the metabolism process inside the bird’s body, leading to an improvement in live weight and weight gain. The increase in body weight in the supplement groups may be due to the presence of biologically active molecules such as (kaempferol, gallic acid, and catechine) in apricot kernel powder, which can stimulate increased digestion and metabolism of nutrients and improve digestion of fats and increased absorption, leading to higher efficiency in feed consumption and thus improving the feed conversion ratio (Biswas et al., 2023; Xiong et al., 2024). 

			Conclusion

			The addition of apricot kernel powder, oil, and nano powder had a clear and significant impact on improving the productive performance of broiler chickens. This is probably due to the high nutritional value of apricot kernels and their balanced blend of highly concentrated fatty acids that protect the digestive tract from diseases and maintain high or acceptable weight gain rates. Furthermore, the presence of biologically active molecules in apricot kernel powder can stimulate increased digestion and nutrient metabolism, leading to higher feed efficiency, i.e., enhanced growth in chickens and improved feed conversion ratio.
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Abstract | The evaluation of food industry by-products has recently attracted considerable attention due to their
nutritional value. Apricot seeds, in particular, can be utilized to produce compounds such as antioxidants and feed
enhancers. Therefore, this study was conducted to investigate the effects of apricot kernel powder, oil, and nano-
powder supplementation in broiler diets on selected production traits. A total of 420 one-day-old, unsexed Ross 308
broiler chicks were randomly distributed into seven treatments with three replicates per treatment and 20 chicks per
replicate in a completely randomized design (CRD). The dietary treatments were as follows: T1 (control) without
supplementation; T2 and T3 supplemented with apricot kernel powder at 10 and 20 g/kg feed, respectively; T4 and
TS supplemented with apricot kernel oil at 2.5 and 5 ml/kg feed, respectively; and T6 and T7 supplemented with
nano apricot kernel powder at 1 and 3 mg/kg feed, respectively. The results showed that treatments T5 and T6 had a
highly significant increase (p < 0.01) in live body weight compared to all other treatments. Total weight gain was also
significantly higher (p < 0.01) in T6 compared to the other groups. Treatment T5 did not differ significantly from T6
or the control group in total weight gain. A significant reduction (p < 0.01) in total feed intake was observed in all
supplemented groups compared to the control. Furthermore, feed conversion ratio improved significantly (p < 0.01) in
all supplementation treatments relative to the control group, with T3 showing the greatest improvement among the
treatments. In conclusion, addition of apricot seed powder, oil, and nano-powder in feed improved growth performance
and feed efficiency in Ross 308 broilers, with nano-powder showing the most pronounced effect.
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natural antioxidant sources (Ibrahim e/ a/., 2017; Jideani e7
al.,2021; Salman ef al., 2025).

INTRODUCTION

Recently, increasing attention has been directed toward

the utilization of food processing by-products and Apricot (Prunus armeniaca L.) is a stone fruit belonging

waste materials to reduce environmental pollution and
enhance sustainability (Soheir and Afaf, 2014; Al-Saeedi e7
al., 2022). Fruit residues, including seeds, are inexpensive,
readily available, and rich in biologically active compounds;
therefore, many studies have explored their potential as

to the Rosaceae family and is widely cultivated in the
Mediterranean region, Russia, and the United States
(Hussain ezal.,2011; Al-Saeedi ¢z a/.,2023).It is commonly
processed into juice or dried products, leaving the seeds
as a by-product. Apricot kernels are a valuable source of
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