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Abstract: 

The objective of the current study was to investigate the impact of adding 

different levels of silver-curcumin nanoparticles on some productive traits, 

blood parameters and antioxidant status of broiler chickens. A total of 144 

broiler chicks (Ross308),one day old, with an average weight of 40 grams, were 

used in this study. The chicks were randomly distributed into four experimental 

treatments (each with 36 chicks), with three replicates for each treatment (12 

chicks per replicate), using a completely randomized design for a period of 35 

days. The first treatment was a control without addition, while the second, third, 

and fourth treatments, each added 1, 1.5, and 2 mg of silver-curcumin 

nanoparticles per liter of drinking water, respectively. The results indicated that 

the best average body weight, overall weight gain, and feed conversion 

efficiency were in the fourth treatment. The results indicated a significant 

increase (p≤0.05) in some blood parameters such as the packed cells volume , 

red blood cells, and hemoglobin concentration in the third and fourth treatments 
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compared to the other experimental treatments. The results indicated a 

significant increase (p≤0.05) in the third and fourth treatments for the 

effectiveness of the GPX enzyme compared to the control and the second 

treatments. In terms of the CAT enzyme's efficiency, the results showed an 

improvement all treatments when compared to the control treatment. While the 

results did not indicate a significant difference in the mean corpuscular volume 

(MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin 

concentration (MCHC),  the activity of the enzyme superoxide dismutase 

(SOD), and the concentration of malondialdehyde (MDA) among the study 

treatments. It can be concluded that adding 2 mg/L of silver- curcumin 

nanoparticles has improved the growth of broilers and their feed conversion 

efficiency, as well as improving blood parameters and enhancing antioxidant 

enzymes such as glutathione peroxidase and catalase. 

 Keywords: Antioxidant enzymes ,Blood parameters ,Broiler, Silver- curcumin 

nanoparticles 

introduction: 

Nanotechnology is one of the technologies 

that has been introduced in the poultry 

industry recently, and it is an important and 

innovative technology that is working to 

revolutionize the poultry sector all on the 

world (Hameed., 2021). One of the most 

important aims of using nanoparticles in the 

poultry industry is to improve their 

production qualities, improve bioavailability, 

and enhance immunity, digestibility, growth 

performance of broilers (Ahmad et al., 2022). 

Nanoparticles, like nanocurcumin, can 

quickly interact with biological systems and 

pass through living organisms' cell 

membranes with ease. One suggestion to 

increase bioavailability, which increases its 

absorption, is to use nanocurcumin (Reda et 

al., 2020). Plant extracts are used as feed 

additives, but It is advantageous because it 

increases digestibility, benefits performance, 

health, and immune response, and has no 

negative effects on the health of animals. 

(Oluwafemi et al., 2020; Al-Ashoor & Al-

Salhie, 2020; Mahjar & Al-Salhie, 2022). 

Curcumin, a polyphenolic compound and one 

of the natural compounds extracted from 

turmeric roots, is the plant extract. It has a 

wide range of therapeutic advantages, 

including the ability to stimulate growth, act 

as an antioxidant and antimicrobial, and 

lessen the harmful effects of stress.  One 

tactic is to use curcumin alone or in 

combination with other additives. nutrients to 

increase the health and productivity of 

poultry. (Geevarghese et al., 2023). Due to 

their antibacterial, antifungal, antiviral, anti-

inflammatory, and anticancer properties, 

silver nanoparticles (AgNPs) are one of the 
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most important nanomaterials and have been 

used in biological and medical applications. 

Due to its antimicrobial and antifungal 

qualities, nanosilver has been used in a 

variety of industries, including poultry 

production (Al-Zubaidi et al., 2021; 

AlMasoud et al., 2021) According to 

Dobrzanski et al. (2010), broiler chicken 

bedding can be made less pathogenic by using 

nano-silver. Therefore, the current study 

aimed to determine the effect of adding 

different levels of silver- curcumin 

nanoparticles on some production traits, blood 

parameters, and antioxidant status of broiler 

chickens. 

Materials and methods 

Silver-curcumin nanoparticles preparation  

The method described by Al-Abdullah et al., 

(2021), which is called the wet method or the 

oxidation-reduction method, was followed 

with some modification in preparing the 

silver-curcumin nanoparticles by taking 0.1 

grams of each of silver nitrate and curcumin. 

Then complete the volume to 100 ml with 

deionized water, then place the mixture on a 

stirring device at a temperature of 80 degrees 

Celsius until the color of the solution changes 

from yellow-orange to brown, which gives an 

indication of the formation of nano-silver. 

 

Nanoparticle detection 

The surface morphology of the 

nanocomposite was determined using a 

scanning electron microscope (SEM). Drops 

of the nanoparticle solution were placed on an 

aluminum base and dried by evaporating 

water. The samples were sent to the CAC 

laboratory located in the capital, Baghdad, to 

be sent to the Islamic Republic of Iran for the 

purpose of examination. It is clear from 

Figure (1) that all the silver-curcumin 

nanoparticles were of an average size of (20-

90) nanometers and were in the nanoscale 

range, distributed homogeneously, and that 

the surface was free of conglomerates

. 

 

Figure (1) Scanning electron microscope of the prepared silver-curcumin nanoparticles 

Experiment treatments 

A total of 144 unsexed Ross308 chicks were 

used in this study. The chicks were randomly 

distributed into four experimental treatments 

(each with 36 chicks), with three replicates 

for each treatment (12 chicks per 

replicate).The first treatment was control 

without addition, while the second, third and 

fourth treatments, 1, 1.5 and 2 silver-

curcumin nanoparticles were added per liter 

of drinking water, respectively. 

Birds management: 
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The chicks were raised for five weeks (35 

days) in controlled conditions. In the first 

week, the temperature was 34 degrees Celsius 

and was reduced by two degrees per week, 

reaching 26 degrees Celsius in the fifth week. 

The lighting was 24 hours a day. The chicks 

fed two different basal diets. The starter diet 

containing 23% crude protein and 2876 

kcal\kg metabolizable energy for a period of( 

1-21) days. The  second diet is a grower diet 

that contains 20.00 % crude protein and 3148 

kcal\kg metabolizable energy for a period of 

(22-35) days. The chicks fed a pellet diets and 

ad libitum water access.  

Data collection 

Productive traits 

At the start of the experiment, when the 

chicks were one day old, they were all 

weighed together, and the average starting 

weight was 40 g. The final weight, overall 

weight gain, cumulative amount of feed 

consumed, and feed conversion efficiency 

were measured at the end of the experiment 

(at the age of 35 days) according to (Akomah 

et al, 2021). 

Blood parameters and antioxidant status 

The birds fasted for 3 hours. Blood samples 

were collected from 33-day-age birds from a 

leg vein, one male bird for each replicate 

randomly. In order to determine blood 

parameters, 1 ml of blood was drawn and put 

into tubes containing an anticoagulant 

(EDTA). These parameters were included 

thered blood cells (RBC x10
6
 mm3), packed 

cells volume (PCV%), hemoglobin 

concentration(Hb g.dl-1), mean corpuscular 

volume (MCV fl), mean corpuscular 

haemoglobin (MCH pg) and mean 

corpuscular haemoglobin concentration 

(MCHC g.l-1).All blood parameters were 

measured based on (Campbell, 1995). The 

blood sample was centrifuged at a speed of 

3000 rpm for 15 minutes to separate the 

serum from the blood components. The serum 

was collected and placed in sealed tubes. The 

activity of the antioxidant enzymes such as 

superoxide dismutase (SOD) and glutathione 

peroxidase (GPX) were calculated based on 

Flohe and Günzler (1984) . The catalase 

enzyme (CAT) was calculated based on the 

method of (Beer and Sizer, 1952)The 

concentration of malondialdehyde (MDA) 

was calculated according to the method ( 

Yagi, 1998). 

statistical analysis: 

The data were analyzed using the statistical 

analysis program SPSS (SPSS, 2018), and the 

Duncan test was used to determine whether 

the differences between the coefficients were 

significant (p≤ 0.05). 

Results and discussion: 

Productive traits 

The results in Table (1) indicate the effect of 

adding different levels of silver-curcumin 

nanoparticles on the productive characteristics 

of broiler chickens. The results showed that 

there are significant differences between the 

various treatments in terms of final body 

weight, overall weight gain, and cumulative 

feed conversion efficiency. Comparing the 

fourth treatment to the other experimental 

treatments, there was a significant difference 

(p≤ 0.05) in average body weight and overall 

weight gain as well as an improve in 

cumulative feed conversion efficiency. 

However, there were no significant 

differences in cumulative feed consumption. 

The action of the nano-silver curcumin 

preparation, which functions as an antioxidant 

and inhibits free radicals in addition to its role 

in inhibiting harmful bacteria, may be the 

cause of this significant improvement in 

average weight, overall weight gain, and 

cumulative feed conversion efficiency. This 

increases protein synthesis rates and boosts 

the birds' immunity (Badran., 2020). 

Recently, the use of nano-curcumin in poultry 

feed has been discussed. By increasing the 

bioavailability of curcumin using 

nanotechnology, this may improve the 

physiological and productive performance 

and health status of poultry. (Hani & 

Shivakumar, 2014). As a natural and safe 

additive, nanocurcumin can be used to boost 
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nutritional value (Partovi et al., 2020). 

According to earlier studies, nanocurcumin 

had a favorable impact on live body weight 

and feed conversion efficiency (Rajput et al, 

2013). According to Marchiori et al. (2019), 

quail birds' feed conversion factor was 

increased when 10 mg of nano-encapsulated 

curcumin/kg was added. Gogoi et al., (2019) 

research also demonstrated that broiler 

chickens' body growth and feed conversion 

efficiency were enhanced when nano-

curcumin was added to their drinking water. 

The role of nanoparticles in enhancing food 

solubility in intestinal fluids and facilitating 

food absorption by the digestive system may 

be responsible for the increase in food 

conversion efficiency (Yao et al., 2015). 

Table (1) The effect of adding different levels of silver- curcumin nanopaticles on the 

productive traits of broiler chickens  (mean ± standard error) 

Different letters in the same column mean there are significant different at p ≤ 0.05. N.S; non-significant.  

 

blood parameters 

The results of Table (2) indicate the effect of 

the silver-curcumin nanoparticles on the 

blood parameters. The results showed a 

significant effect(p≤0.05)  of the silver-

curcumin nanoparticles on some blood 

characteristics between the study treatments. 

The findings demonstrated the third and 

fourth treatments' superiority over other 

treatments in terms of the packed cells 

volume, red blood cells, and hemoglobin 

concentration. The antioxidant like properties 

of the active ingredients in nano-curcumin 

may be the cause of this. It has been 

discovered to be a superior free radical 

scavenger. As was clearly evident in the 

improvement in weight rates, this notable 

improvement in cellular blood parameters 

may reflect the health and development of 

growth in broiler chickens. Given that these 

characteristics have a positive correlation 

coefficient, it might be because there are more 

red blood cells (Campbell, 1995). According 

to the findings, there was not a significant 

difference between the study treatments in 

terms (MCV), (MCH), and (MCHC). The 

findings of the present study did not support 

those of Abd El-Hack et al. (2021), who 

demonstrated that consuming nano-curcumin 

increased the (MCV), (MCH) and (MCHC) of 

broilers. Given that the concentrations of the 

nano-curcumin used were (0.3, 0.5, and 

0.2)cm3/kg, respectively, the difference could 

be explained by the concentrations of the 

nano-curcumin used. 

Table (2) Effect of adding different levels of silver-curcumin nanoparticles on some blood 

parameters of  broiler chickens (mean ± standard error) 

Treatments Initial body 

weight(g) 

Final body 

weight(g) 

Overall weight 

gain (g) 

Cumulative 

feed intake (g) 

Cumulative 

feed 

conversion 

efficiency(g.g) 

T1 40.00± 

0.00 

2001.46
d 

0.79± 

1961.46
d
 

0.79 ± 

2940.99 

±21.71 

1.49
a 

±0.01 

T2 40.00± 

0.00 

2051.18
c 

2.31± 

2011.18
c
 

2.31± 

2933.70 

±39.98 

1.45
a 

±0.02 

T3 40.00± 

0.00 

2206.21
b 

1.91± 

2156.21
b
 

1.91± 

2855.18 

±96.08 

1.32
b 

±0.04 

T4 40.00± 

0.00 

2291.33
a 

1.45± 

2251.33
a
 

1.45± 

2928.04 

±38.22 

1.30
b 

±0.01 

significant N.S * * N.S * 



  
 

6 
MJAS 

Different letters in the same column mean there are significant different at p ≤ 0.05. N.S; non-significant.  

 

Antioxidant status 

According to Table 3, the antioxidant 

enzymes CAT, SOD, GPX, and 

malondialdehyde (MDA) (Umol/L) in the 

serum of broiler chickens are affected by nano 

silver-curcumin. The results recorded a 

significant increase (p≤0.05) in the third and 

fourth treatments regarding the effectiveness 

of the GPX enzyme compared to the control 

and the second treatments. In terms of the 

CAT enzyme's efficiency, the results showed 

an improvement in all treatments when 

compared to the control treatment. This could 

be explained by the fact that birds treated with 

nano silver curcumin showed increased 

activity of the GPX and CAT enzymes in 

their blood serum, which supports curcumin's 

role in reducing oxidative stress by altering 

hepatic nuclear transcription factors and 

lowering lipid peroxidation in muscle and 

serum. (Sahin et al, 2012). Curcumin's 

supporting function in preserving cells' 

antioxidant status by suppressing enzymes 

may be the cause. oxidants, limiting the 

activity of free radicals, and promoting 

glutathione synthesis (El-Agamy, 2010). 

These findings concurred with those of Badria 

et al. (2015), who demonstrated how 

curcumin helps to reduce oxidative stress by 

protecting free fatty acids from oxidation. 

Both the concentration of malondialdehyde 

(MDA) and Superoxide dismutase (SOD) did 

not significantly differ between the various 

study treatments. The findings of the present 

study supported those of Araghi et al., (2017), 

who suggested that there was no significant 

variations existed between his study's 

parameters in terms of MDA concentration. 

These results did not agree with those of Abd 

El-Hack et al., (2021), who discovered a 

significant increase in the activity of the 

enzyme superoxide dismutase (SOD) when 

nano-curcumin was added to the diet at a 

concentration of 0.5 cm3/kg compared to the 

control treatment. The reason for the 

discrepancy may be due to variations in the 

concentrations used or the conditions of the 

experiment. 

Table (3) The effect of adding different levels of silver-curcumin nanoparticles on the activity 

of antioxidant enzymes CAT, SOD, GPX and the concentration of malondialdehyde in the 

serum of broiler chickens (mean ± standard error) 

Treatments RBC 

(million/m

m3( 

PCV 

)%( 

HB 

 )g/100 ml ( 

MCV 

(fl) 

MCH 

(pg/cell) 

MCHC 

)g/100 ml ( 

T1 2.76 
b

 

±0.19 

25.67 
b

 

±1.45 

8.55 
b

 

±0.48 

93.00 

±0.57 

30.97 

±0.39 

33.32 

±0.00 

T2 2.71 
b

 

±0.10 

25.33 
b

 

±0.88 

8.44
 b

 

±0.29 

93.46 

±0.53 

31.14 

±0.16 

33.30 

±0.00 

T3 3.46 
a

 

±0.10 

31.33 
a

 

±0.88 

10.44
a

 

±0.29 

90.54 

±0.19 

30.17 

±0.02 

33.31 

±0.00 

T4 3.60 
a

 

±0.06 

32.00 
a

 

±0.57 

10.66
a

 

±0.19 

88.88 

±0.55 

29.61 

±1.20 

33.31 

±0.00 

significant * * * N.S N.S N.S 

Treatments MDA 

(Umol/L) 

CAT 

)Umol/L( 

SOD 

)Umol/L( 

GPX 

)Umol/L( 
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Different letters in the same column mean there are significant different at p ≤ 0.05. N.S; non-significant.  

Conclusions: 

It can be concluded that adding 2 mg/L of 

silver curcumin nanoparticles to broilers' 

drinking water improved their average 

weight, overall weight gain, and cumulative 

feed conversion efficiency. It also improved 

some blood parameters, including red blood 

cells (RBC), pacted cells volume (PCV), 

hemoglobin concentration (Hb), and 

antioxidant status. 
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