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ABSTRACT:The physiological effect of black pepper and turmeric are of great interest 

due to their antioxidant, nutritional and therapeutic properties. Therefore, the target of 

this study was to investigate the physiological and immunological effects of black 

pepper to enhance bioavailability of turmeric on productive performance of growing 

Japanese quail. A total of two hundred unsexed seven day-old from Japanese quail were 

divided into four groups, each group was distributed into five replicates, 10 birds in 

each replicate. All groups were fed the same basal diet supplemented with 0.0%,2% 

turmeric powder/ Kg diet,0.5 % black pepper powder/ Kg diet for the 1
st
 , 2

nd
 and 3

rd
 

groups, while the fourth group was given basal diet supplemented with a mixture of 2% 

turmeric powder + 0.5 % black pepper powder/ Kg diet. All quails were fed the 

experimental diets from 7 to 42 days of age. The results revealed that dietary 

supplements turmeric, black pepper either singly or in combination had significantly 

improved live body weight, weight gain and feed conversion ratio compared to control 

group. Additionally, results illustrated that combined black pepper + turmeric group had 

positive effect on protein fraction, globulin fractions(α, β, and γ-globulin), lipids profile, 

and immunoglobulin G (IgG) compared to other groups. Additionally, combined black 

pepper with turmeric group recorded highly significant values of thyroid hormones 

concentration, T3/T4 ratio and improvement SOD, MDA and GSH-Px concentration 

compared to other groups. Meanwhile, treated groups had no significant effect on feed 

consumption, liver functions markers (ALT, AST and ALP) and immunoglobulin A and 

M (IgA, IgM) compared to control group of growing quail. However, there were no 

significant differences between turmeric or black pepper groups on physiological and 

immunological responses of growing quails. 

Conclusion: These results concluded that combining of 0.5% black pepper to 2% 

turmeric together may enhance productive performance and had significantly improved 

serum lipids concentration, thyroid hormones, antioxidant enzymes activity, 

immunoglobulin G of growing quail. 
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INTRODUCTION 

Recently, Japanese quail (Coturnix 

Japonica) has been considered of great 

economically significant as substitutional 

part to the chickens as a source of eggs 

and meat all-over the world including 

Egypt (El-Daly et al., 2014). Commercial 

quail production in Egypt is rapidly 

growing, due to the new selected strains 

which have higher body weight, rapid 

growth, require little space for growing 

and maintenance with a very low finance 

when compared to other birds (Abd El-

Azeem et al., 2019). Quail meat is very 

delicious, healthful, and characterized by 

low fat content,  therefore, It is better for 

the high blood pressure patients (Rogerio, 

2009). Recently, use of some phytogenic 

growth promoters (spices) became 

extensive in poultry feed, due to their 

medicinal properties. Black pepper and 

turmeric have been known to have several 

biological effects i. e. exhibit anti-

Inflammatory activity (Holt et al., 2005, 

Kim et al., 2012; Son et al., 2012 Wang et 

al., 2017), hypolipidaemic (Ramirez-

Tortosa et al., 1999 and Vijayakumard et 

al., 2002),antioxidant (Pal et al., 2001; 

Iqbal et al., 2003 and Wang et al., 2017) 

and antimicrobial Properties against 

pathogenic microorganism(Menon et al., 

2003; Liu et al., 2013 and Zengin and 

Baysal, 2014). 

Turmeric (Curcuma longa) is a natural 

herbaceous of the Zingiberaceae family 

used as a food spice (HMPC, 2009) and 

for improving digestion and nutrient 

metabolism. Curcumin is the essential 

bioactive ingredient responsible for the 

biological activity of turmeric (Nouzarian 

et al., 2011). Turmeric role in improving 

the physiological condition and liver 

function  of quail was reported to be due 

to its content of curcumin and 

phytoestrogens (Nouzarian et al., 

2011andSaraswati et al., 2013b) that have 

the property of lowering levels of 

aspartate aminotransferase and alanine 

aminotransferase in the blood (Saraswati 

et al., 2013a) and increasing the ability to 

trap oxygen radical as an antioxidant 

(Metzler et al., 2013).  

Black pepper (Piper Nigrum) called the 

King of spices, this is one of the pungent 

or aromatic substances of vegetable 

origin used as food adjuncts and was used 

as stimulant of gastric secretion, raises 

the flow of digestive juice (Moorthy et 

al., 2009), and develops thermogenesis of 

lipid (Malini et al., 1999). Black pepper 

contains piperine, essential oils, 

piperettine, piperidine and chavicine 

(Vijayakumard et al., 2002).Besides, 

combining mixture Curcuma longaand 

Piper Nigrum enhanced the 

bioavailability of curcuminoids in 

animals (Sehgal et al., 2011, 2012 and 

Pawar et al., 2012) and improved the 

performance and health status of broiler 

chickens (Abou-Elkhair et al., 2014).   

This study was conducted to elucidate the 

effects of mixture of black pepper and 

turmeric on growth performance, 

physiological and immunological 

responses in Japanese Quail. 

MATERIAL AND METHODS 

This study was carried out from April to 

May 2020 at the Poultry Research Unit 

(El-Bostan Farm), Department of Animal 

and Poultry Production, Faculty of 

Agriculture, Damanhour University, 

Damanhour, Egypt. 

Experimental Procedures  
Two hundred unsexed seven-day-old 

Japanese quail chicks were randomly 

assigned into four equal groups (50 birds 

/ group) with five replicates/ group (10 

birds each).All birds were raised for six 



quail, Piperine, curcumin, antioxidant, lipids profile 

79 
 

weeks of age, wing banded and housed in 

wire cages (40×50×40 cm). Birds were 

fed the same basal diet (Table. 1) and 

submitted to the following dietary 

treatments: The 1
st
 group was fed the 

basal diet without supplementation 

(control),the 2
nd

 group was fed basal diet 

+20 g turmeric powder (TP) / Kg diet, 3
rd

 

group was fed the basal diet +5 gof black 

pepper/ Kg diet and the 4
th

 group was fed 

same basal diet + combining mixture of 

20 g turmeric and 5g black pepper/ Kg 

diet. All quails were fed the experimental 

diets from 7 to 42 days of age. Feed and 

water were always provided ad-libitum to 

birds. The birds were kept under the same 

environmental and managerial conditions. 

The light regime used was 20 L: 4D/day 

(artificial light). Composition and 

calculated analysis of basal diet is 

presented in (Table. 1) according to NRC 

(1994). 

Growth Performance  
Live body weight (LBW, g), weight gain 

(WG, g), and feed consumption (FC, g) 

were recorded weekly throughout the 

experimental period (7-42 d of age). For 

each replicate within treatment groups, 

feed conversion ratio (FCR) was 

calculated according to the equation: FCR 

= FC (g) / BWG (g). 

Blood Analysis: 
At the end of the experimental period (42 

day), five fasted quails from each 

treatment were randomly taken for 

slaughter and were individually weighed. 

Five blood samples were collected in 

weatherman tubes from each group. After 

scalding, feather picking and evisceration, 

carcass and internal organs (i.e., liver, 

heart, spleen, bursa, and thymus gland) 

were weighed. Percentage of carcass and 

organs were calculated based on live 

body weights. Blood samples were 

centrifuged (3500 rpm) for 15 minutes 

then stored at -20˚C until biochemical 

analysis. 

Serum total protein and albumin were 

measured by using a commercial kits 

according to guidelines of Grant et al. 

(1987) and Doumas et al. (1981), 

respectively. While globulin values were 

obtained by subtracting albumin values 

from the corresponding values of total 

protein (Sturkie, 1986) and then albumin 

(Alb) to globulin (Glob) ratio was 

calculated. In addition, biochemical 

determinations included different types of 

globulin (α-globulin, β-globulin and γ-

globulin) were measured according to 

Bossuyt (2006). Also, total cholesterol 

(Chol.), triglycerides (TG), high density 

lipoprotein (HDL) and low density 

lipoprotein (LDL) were measured by 

commercial kits according to Stein 

(1986), Fossati and Prencipe (1982), 

Lopez-Virella et al.,(1977) and 

Friedewald et al. (1972). In addition, the 

activity of serum aspartate 

aminotransferase (AST),serum alanine 

aminotransferase (ALT) and alkaline 

phosphatase (ALP) concentrations were 

estimated according to Reitman and 

Frankel (1957) and Kind and King (1954) 

using commercial kits and then AST to 

ALT ratio was calculated. serum samples 

were assigned also for determination of 

superoxide dismutase (SOD) activity 

according to Misra and Fridovich (1972), 

glutathione peroxidase (GSH-Px) 

determined according to (Marzal et al. 

2006) and malondialdehyde (MDA) 

according to the method of Buege (1978). 

Serum immunoglobulin's (IgG, IgM and 

IgA) were determined using ELISA kits 

according to Bianchi et al. (1995).Tri-

iodothyronine (T3), thyroxin (T4) were 

determined in sera using ELISA 

technique according to Walker (1977) 
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and Wisdom (1976), respectively, thenT3 

and T4 ratio was calculated. 
Statistical analysis: 
The analysis of variance for completely 

randomized design experiments using 

general linear models procedure of (SAS, 

2006) examined the effects of dietary 

treatments. The model used was: 

Yij = μ + Ti + £ij 

Where, Yij; Observation, µ is the general 

mean; Ti is the effect of experimental 

treatments (i=1 to 4).; and £ij is the 

experimental random error. The 

differences among means were 

determined using Duncan’s new multiple 

range test (Duncan, 1955). 

RESULTS AND DISCUSSION 
Growth performance  

There were no statistically significant 

differences between all treatments in 

initial body weight (IBW) and feed 

consumption (Table 2). Nevertheless, 

there was obviously a higher significant 

improvement in live body weight (LBW), 

weight gain (WG) and feed conversion 

ratio (FCR) in combining mixture of 

turmeric and black pepper group than 

other groups. Additionally, results showed 

efficacy of turmeric or black pepper to 

increase live body weight and body weight 

gain in comparison versus untreated 

group. The significant decrease in FCR 

that was recorded for turmeric treatment is 

supported by the findings of Singh et al. 

(2017) and Hossen et al. (2018) reported 

that turmeric increase significantly growth 

performance in broiler compared to the 

control group. 

Active materials (Curcumin and 

curcuminoids) found in turmeric causing 

an increase in the absorption of nutrients, 

enhance digestion, and greater efficiency 

in the utilization of feed, resulting in 

enhanced growth (Hussein, 2013). Similar 

results were recorded by Durrani et al. 

(2006) and Kumari et al. (2007), who 

reported that turmeric had a positive 

effects on growth performance of  broiler 

might be due to effects of turmeric flavor 

on the chicks’ appetite and improved 

secretions of proteolytic enzymes, lipase 

enzymes and amylase(Platel& Srinivasan, 

2000) and enhance antioxidants and 

control hyperlipidemia (Hewlings and 

Kalman, 2017). Also, improvement of 

productive performanceas a result of black 

pepper treatment was similar to the results 

reported by Mansoub (2011) and Akbarian 

et al. (2012) because black pepper is rich 

with piperine which acts as a type of 

antioxidant and a bioavailability improver 

of  phytochemicals through a number of 

mechanisms (Suresh and Srinivasan, 

2006) e.g., elevates pancreatic digestive 

enzymes and a lowering in feed passage 

time in the digestive tract Platel and 

Srinivasan (2000; 2001).  

Blood Parameters: 

Total serum protein, albumin and 

globulin concentration were significantly 

increased (P≤0.05)in turmeric or black 

pepper and their combination groups 

compared to control group (Table 3).No 

statistically significant differences among 

treatments was observed in albumin to 

globulin ratio. These results are in line 

with Qasem et al., 2015 who reported that 

turmeric Supplementation improved total 

protein, Alb and Glob. Values. There 

were statistically significant differences 

in the serum TG, total Chol., HDL, LDL 

concentrations in all treatments compared 

to control group. Significantly decreased 

serum TG, cholesterol and LDL were 

observed in group combining of turmeric 

and black pepper compared to other 

treatments. While HDL concentration 

was significantly higher in quail treated 

with turmeric, black pepper and their 

combination when compared to the 
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control group. Moreover, Kumari et al. 

(2007); Al-Kassie et al. (2011) and 

Gandhi et al. (2011) indicated that 

turmeric significantly lower total 

cholesterol, this might attributable to 

reduction in hepatic 3-hydroxyl-3-

methyglutaryl Co-A reductase, which 

have a role in the synthesis of cholesterol 

in the liver. Moreover, Vijayakumar et al. 

(2002) reported that supplementation 

black pepper or piperine elevated HDL-

cholesterol concentration and reduced 

LDL-cholesterol concentrations as 

compared with untreated group by virtue 

of its hypolipidemic. Black pepper was 

significantly (p≤0.05) decreased TG, total 

cholesterol and LDL concentration in 

blood serum compared to untreated 

group. 

Results of present study are in accordance 

to Ghaedi et al., 2014 who reported that 

black pepper supplementation reduced TG 

and total chol., meanwhile, HDL 

concentration was increased compared to 

untreated group. This effect can be 

elucidated by inhibition syntheses of the 

Acetyl Co-A enzyme, which is vital for 

the synthesis of fatty acids. In addition, 

this effect can be clarified by the potential 

mechanism of antioxidant and anti-

peroxide lowering action on LDL-

cholesterol in the blood circulation (Kim 

et al., 2009). Furthermore, addition of 

black pepper and turmeric were improved 

activity of enzymes which are involved in 

the conversion of cholesterol to bilious 

acids thereafter will lead to lower 

cholesterol concentration of broiler (Al-

Kassie et al., 2011; Gandhi et al., 2011 and 

Ghaedi et al., 2014). 

There were no effects of treated groups 

on serum ALT, AST, ALP enzyme 

activity and AST to ALT ratio compared 

with the control group (Table 4). 

According to the findings of Sarfraz et al. 

(2017) who found that black pepper had 

no-significant effect on ALT and ALP 

levels. Also, Al-Jaff (2011) and Akbarian 

et al. (2012) observed an improvement of 

turmeric, black pepper and mixture 

groups, indicating better liver function, 

which work as a hepatoprotective 

substance.  

Results presented in (Table 4) indicated 

that serum tri-iodothyronine (T3) and 

thyroxin (T4) levels were significantly 

higher in quail treated with turmeric or 

black pepper and the combination of them 

than control group. The results showed 

that quail from combining mixture 

turmeric + black pepper group was the 

best. Moreover, results illustrated that the 

serum T3, T4 levels, and T3/T4 were 

lower in quails within the turmeric or 

black pepper treatments when compared 

to combining the turmeric + black pepper 

group. These results may be due to that 

combining of turmeric and black pepper 

is necessary for the increased conversion 

of serum T4 to T3 for quail. 

As reported in (Table 5) 

immunoglobulins’ levels were partially 

influenced by different treatments 

especially IgG. It was observed that 

serum immunoglobulins’ G concentration 

was higher in combining of turmeric and 

black pepper group compared to other 

groups. while, the results for IgM and 

IgA levels were unaffected for all the 

groups. 

Additionally, black pepper combining 

with turmeric had significantly higher 

levels of serum globulin fractions (α, β, 

and γ-globulin) of quails compared to the 

control group were illustrated in (Table 

5).  

Table 6. illustrated the effect of mixture 

black pepper and turmeric in serum 

antioxidant enzymatic activities. The 

results reported that significantly higher 
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SOD and GSH-Px activity in serum quail 

groups treated by black pepper or 

combining of black pepper+ turmeric 

compared to the other groups. 

Conversely, serum MDA concentration 

was significantly decreased in turmeric or 

black pepper and mixture their treatments 

as compared to untreated group. Turmeric 

has the ability to inhibit lipid peroxidation 

and scavenge the superoxide anion and 

hydroxyl radicals (Motterlini et al., 2000). 

These results are in line with Wang et al., 

2015 who found that turmeric 

supplementation improvement (P≤0.05) 

the serum enzymatic activities of SOD 

and GSH-Px.  Meanwhile, the serum 

malondialdehyde concentration was 

significantly decreased by dietary 

supplementation turmeric, as compared to 

control group. 

The findings of the present study also in 

accordance with the results by 

Chattopadhyay et al. (2004) and 

Daneshyar (2012) demonstrated that 

turmeric supplementation could enhance 

the antioxidant capacity by rising SOD 

and GSH-Px activities and reducing 

serum MDA activity of broilers. It has 

been explained in previous studies that 

mixture black pepper and  curcumin was 

related with improved curcumin 

bioavailability (Anand et al., 2007; 

Sehgal et al., 2011; 2012)through 

inhibition of MDA formation, decrease 

lipid peroxidation and  enhancement 

antioxidant enzymes activity (Zhang et 

al., 2015). 

Moreover, this in vivo effect is depended 

principally on the inhibition of the 

glucuronidase enzyme activity and 

inhibition of transport proteins by 

piperine from black pepper (Berginc et 

al., 2012).  

Results in (Table 7)  illustrated that 

carcass yield and the relative weight of 

lymphoid organs (Bursa and thymus) and 

liver of the turmeric and black pepper 

mixture group significantly increased 

than the other groups followed by black 

pepper group then turmeric treatment. On 

the other hand, the heart and spleen 

relative weights weren't significantly 

different between all groups.  Similar 

results were 

 obtained by Al-Kassie et al. (2012) and 

Abou-Elkhair et al. (2014) who reported 

that the use of herbal plants hadn't 

statistically significance effect on relative 

weight of heart and spleen. On the other 

hand, there was no significant effect 

between turmeric or black pepper groups 

on relative weights of carcass, liver, heart 

and lymphoid organs. These results are 

supported by Mansoub (2011) who found 

an increase in the percentage of relative 

weight of liver in broilers on dietary 

supplementation black pepper. 

Additionally, Saeid and AL-Nasry (2010) 

observed that turmeric increased relative 

liver weight compared to other groups. 

Therefore, the improvement of quail 

growth performance by treatment of 

combinations black pepper and turmeric 

may be due to piperine is the main active 

ingredient of black pepper, which when 

combined with turmeric it has been 

shown to enhance bioavailability by 

2000%. This effect was elucidated out of 

the ability of piperine inhibition of 

intestinal and hepatic glucuronidation of 

curcuminoids and to inhibit releasing of 

curcuminoid into the intestine may result 

in improved bioavailability(Berginc et al., 

2012) and facilitates the passage of 

curcumin through the intestinal wall, 

slows down the breakdown of curcumin 

by the liver (Prasad et al., 2014 and 

Hewlings and Kalman, 2017) and boosts 

the activity of digestive enzymes such as 
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lipase, amylase, and proteases Platel and 

Srinivasan (2000; 2001). 

CONCLUSION 

It could be concluded that mixture of 2% 

turmeric and 0.5% black pepper / kg diet 

had significantly increased body weight 

gain, HDL, SOD, GSH-Px, serum protein 

fraction, immunoglobulin G and thyroid 

hormones. Meanwhile, significant 

decreased in serum TG, LDL, cholesterol 

and MDA were observed on combining 

of black pepper and turmeric group 

compared to other groups of growing 

Japanese quail. 

 

Table (1): Ingredients and calculated analysis (%) of the basal diet of quails from 7 to 

42 days of age 

Ingredients, (g/kg) % 

Yellow corn 45.00 

Soybean meal (44%CP) 47.20  

Wheat bran 1.40 

Sunflower oil 3.00 

Limestone 0.45 

Dicalcium phosphate 2.05 

Vit+Min mix
1
 0.30 

NaCl 0.30 

DL-methionine 0.30 

Total 100.00 

Calculated analysis 

ME kcal/kg diet 2979 

Crude protein,% 24.99 

Methionine,% 0.67 

TSAA, % 1.06 

Lysine,% 1.40 

Ca,% 1.06 

Available P, % 0.50 

Selenium, mg/kg 0.172 

1 Vitamins and minerals mixture provide per kilogram of diet: Vitamin E (all rac--tocopheryl 

acetate); 10 IU; k3 3mg; riboflavin, 10 mg; Vitamin B12, 10g; Vitamin B6, 1.5 mg; Vitamin A 

(as all-trans-retinyl acetate); 12000 IU; Vit.D3, 2200 ICU; niacin, 20 mg; Ca pantothenate,10 

mg; Thiamine (as thiamine mononitrate); 2.2 mg; pantothenate,10 mg; ; Choline chloride, 500 

mg; D-biotin, 50g and ; Folic acid, 1 mg. Trace mineral (milligrams per kilogram of diet) Cu, 

10; Mn, 55; Fe, 30; Se, 0.1; Zn, 50 and Ethoxyquin 3mg. 
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Table (2): Effect of turmeric, black pepper and their combination both on growth 

performance of growing quail. 

P-Value SEM T4 T3 T2 T1 Items 

0.85 2.11 40.78 40.89 41.26 41.22 IBW (g) (7d) 

0.009 7.34 239.29
a 

225.89
a 

228.33
a 

199.11
b 

LBW (g)(42d) 

0.024 8.48 198.51
a 

185.00
a 

187.07
a 

157.89
b 

WG (g) (7-42d) 

0.159 11.65 687.0 680.0 714.8 681.0 FC (g/ bird) 

0.004 0.136 3.50
a 

3.69
a 

3.86
a 

4.32
b 

FCR 
a,b,c

 Means in the same row followed by different superscripts are significantly different at (p≤ 

0.05); SEM= Standard error of means, T1: control, T2: 2% turmeric, T3: 0.5% black pepper, 

T4: mixture 2&turmeric+0.5% black pepper, IBW: initial body weight, LBW, live body weight, 

WG: weight gain, FC: Feed consumption, FCR: feed conversion ratio. 

 

Table (3): Effect of turmeric, black pepper and their combination both on serum protein 

fractions and lipids concentration of growing quails. 

P-Value SEM T4 T3 T2 T1 Items. 

0.022 0.25 6.62
a 

6.41
a 

6.40
a 

5.48
b 

T. protein (g/dl) 

0.050 0.14 3.78
a 

3.67
ab 

3.74
a 

3.27
b 

Albumin(g/dl) 

0.015 0.13 2.84
a 

2.74
a 

2.66
a 

2.21
b 

Globulin(g/dl) 

0.107 0.05 1.34 1.34 1.43 1.49 A/G ratio 

0.011 3.61 69.20
b 

74.00
b 

77.80
ab 

88.60
a 

TG (mg/dl) 

0.022 4.53 178.00
b 

190.80
ab 

191.40
ab 

200.80
a 

Chol. (mg/dl) 

0.001 2.24 71.20
a 

70.00
a 

62.40
b 

56.40
b 

HDL (mg/dl) 

0.002 5.01 92.96
c 

106.00
bc 

113.44
ab 

126.68
a 

LDL (mg/dl) 
a,b,c

 Means in the same row followed by different superscripts are significantly different at(p≤ 

0.05); SEM= Standard error of means, T1: control, T2: 2% turmeric, T3: 0.5% black pepper, 

T4: mixture 2&turmeric+0.5% black pepper, TG= triglycerides;  Chol.= total cholesterol; 

HDL=high-density lipoprotein; LDL=low-density lipoprotein 

 

Table (4): Effect of turmeric, black pepper and their combination both onserum liver 

function and thyroid hormonesof growing quails. 

P-Value SEM T4 T3 T2 T1 Items. 

0.481 2.99 41.69 42.08 40.25 39.82 AST(IU/L) 

0.518 1.20 22.20 21.38 20.85 19.85 ALT (IU/L) 

0.430 0.33 1.88 1.97 1.93 2.01 AST/ALTratio 

0.906 0.75 12.42 12.84 12.54 11.86 ALP (U/10ml) 

0.001 0.22 5.88
a
 3.81

b
 3.48

b
 3.24

b
 T3 (ng/ml) 

0.042 1.07 20.20
a
 20.00

a 
17.80

ab 
16.00

b 
T4(ng/ml) 

0.003 0.01 0.292
a
 0.193

b
 0.196

b
 0.202

b
 T3/T4 ratio 

a,b,c
 Means in the same row followed by different superscripts are significantly different at(p≤ 

0.05); SEM= Standard error of means, T1: control, T2: 2% turmeric, T3: 0.5% black pepper, 

T4: mixture 2&turmeric+0.5% black pepper, AST=aspartate amino transferase; ALT=alanine 

amino transferase; AlP =Alkaline phosphatase, T3= triiodothyronine, and T4=thyroxine. 
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Table (5): Effect of turmeric, black pepper and their combination both on serum 

immunoglobulins of growing quails. 

P-

Value 

SEM T4 T3 T2 T1 Items. 

0.002 1.99 70.29
a 

65.15
a 

66.31
a 

53.75
b 

α–globulin, (mg/10ml) 

0.001 3.45 97.21
a 

92.84
a 

94.19
a 

68.23
b 

β -globulin (mg/10ml) 

0.024 6.38 116.86
a 

112.72
a 

103.90
ab 

87.66
b 

γ -globulin, (mg/10ml) 

0.046 28.55 727.20
a 

679.60
ab 

650.80
ab 

602.60
b 

IgG(mg/dl) 

0.495 3.21 241.15 240.20 245.04 234.80 IgM (mg/dl) 

0.695 2.60 75.85 73.04 72.80 71.00 IgA(mg/dl) 
a,b,c

 Means in the same row followed by different superscripts are significantly different at(p≤ 

0.05); SEM= Standard error of means, T1: control, T2: 2% turmeric, T3: 0.5% black pepper, 

T4: mixture 2&turmeric+0.5% black pepper, IgA= Immunoglobulin A; IgG= Immunoglobulin 

G; IgM= Immunoglobulin M. 

 

Table (6): Effect of turmeric, black pepper and their combination both onantioxidant 

enzymes activityof growing quail 

P-Value SEM T4 T3 T2 T1 Items 

0.001 0.03 0.404
c 

0.536
b 

0.622
b 

0.698
a 

MDA (ϻg/ml) 

0.047 7.91 201.20
a 

180.80
ab 

177.00
ab 

168.40
b 

SOD (U/ml) 

0.011 2.55 45.40
a 

41.60
a 

39.00
ab 

31.60
b 

GSH-Px(U/ml) 
a,b,c

 Means in the same row followed by different superscripts are significantly different at (p≤ 

0.05); SEM= Standard error of means, T1: control, T2: 2% turmeric, T3: 0.5% black pepper, 

T4: mixture 2&turmeric+0.5% black pepper,  TAC=total antioxidant capacity; ; GSH-Px 

=glutathione peroxidase; SOD=superoxide dismutase, MDA= malondialdehyde . 

 

Table (7): Effect of turmeric, black pepper and their combination both oncarcass and 

some lymphoid organs weightof growing quail. 

P-Value SEM T4 T3 T2 T1 Items 

0.030 1.15 70.51
a 

67.47
ab 

68.45
ab 

66.57
b 

Carcass (%) 

0.016 0.12 2.79
a 

2.55
ab 

2.35
b 

2.18
b 

liver (%) 

0.317 0.05 1.02 0.97 1.11 1.04 Heart (%) 

0.622 0.02 0.095
 

0.085
 

0.081
 

0.065
 

Spleen (%) 

0.013 0.02 0.372
a
 0.341

ab
 0.299

b 
0.301

b 
Thymus gland (%) 

0.006 0.01 0.173
a 

0.156
a 

0.149
a 

0.106
b 

Bursa of Fabricius(%) 
a,b,c

 Means in the same row followed by different superscripts are significantly different at (p≤ 0.05); 

SEM= Standard error of means, T1: control, T2: 2% turmeric, T3: 0.5% black pepper, T4: mixture 

2&turmeric+0.5% black pepper. 



Asmaa Sh. ELnaggar
1
et al. 

86 
 

                 REFERENCES 

Abd El-Azeem, N. A.; Madkour, M.; 

Aboelazab, O. M. and El-Wardany, 

I., 2019. Physiological Responses of 

Japanese quail breeders to Age at 

mating and silver nanoparticles 

administration. Inter. J. Vet. Sci., 8(2): 

67-72.  

Abou-Elkhair, R.; Ahmed, H. A. and 

Selim, S., 2014. Effects of black 

pepper (Piper nigrum), turmeric 

powder (Curcuma longa) and 

coriander seeds (Coriandrum sativum) 

and their combinations as feed 

additives on growth performance, 

carcass traits, some blood parameters 

and humoral immune response of 

broiler chickens. Asian-Australas. J. 

Anim. Sci., 27, 847–854, 

https://doi.org/10.5713/ajas.2.  

Akbarian, A.; Golian, A.; 

Kermanshahi, H.; Gilani, A. and 

Moradi. S., 2012. Influence of 

turmeric rhizome and black pepper on 

blood constituents and performance of 

broiler chickens. African J. 

Biotechnol., 11: 8606-8611. 

Al-Jaff, F. A., 2011. Effect of coriander 

seeds as diet ingredient on blood 

parameters of broiler chicks raised 

under high ambient temperature. Int. J. 

Poult. Sci., 10:82-86. 

Al-Kassie, G. A. M.; Butris, G. Y. and 

Ajeena, S. J., 2012. The potency of 

feed supplemented mixture of hot red 

pepper and black pepper on the 

performance and some hematological 

blood traits on broiler diet. Int. J. Adv. 

Biol. Res., 2:53-57. 

Al-Kassie, G. A. M.; Mohseen, A. M. 

and Abd-ALJaleel, R. A., 2011. 
Modification of productive 

performance and physiological aspects 

of broilers on the addition of a mixture 

of cumin and turmeric to the diet. Res. 

Opin. Anim. Vet. Sci., 1: 31-34. 

Anand, P.; Kunnumakkara, A. B.; 

Newman, R. A. and Aggarwal, B. B., 

2007. Bioavailability of curcumin: 

problems and promises. Mol Pharm., 

4: 807–818. 

Berginc, K.; Trontelj, J.; Basnet, N. S. 

and Kristl, A., 2012. Physiological 

barriers to the oral delivery of 

curcumin. Pharmazie, 67:518–524. 

Bianchi, A. T. J.; Moonen-Leusen, H. 

W. M.; Heijden, P. J. and Bokhout, 

B. A., 1995. The use of a double 

antibody sand-wich ELISA and 

monoclonal antibodies for the 

assessmentof porcine IgM, IgG, and 

IgA concentrations. Vet. Immunol. 

Immunopathol., 44:309–317. 

Bossuyt, X., 2006. Advances in serum 

protein electrophoresis. Adv. Clin. 

Chem., 42: 43-80. 

Buege, J. A.; Aust, S. D., 1978. 
Microsomal lipid peroxidation. 

Methods in Enzymology, 52, 302-310. 

https://doi.org/10.1016/S0076-

6879(78)52032-6. 

Chattopadhyay, I.; Biswas, K.; 

Bandyopadhyay, U. and Banerjee, 

R. K., 2004. Turmeric and curcumin: 

biological actions and medicinal 

applications. Curr. Sci. India., 87:44-

53. 

Daneshyar, M., 2012. The effect of 

dietary turmeric on antioxidant 

properties of thigh meat in broiler 

chickens after slaughter. Anim. Sci. J., 

83:599-604. 

Doumas, B.T.; Bayso, D. D.; Carter, R. 

J.; Peter, T. and Schaffer, R., 1981. 

Determination of serum albumin. Clin. 

Chem., 27 (10):1642- 1650. 

Duncan, D.B. 1955. Multiple range and 

multiple F tests. Biometrics, 11: 1-42. 

https://doi.org/10.5713/ajas.2
https://www.sciencedirect.com/science/article/pii/S0076687978520326#!
https://www.sciencedirect.com/science/article/pii/S0076687978520326#!
https://doi.org/10.1016/S0076-6879(78)52032-6
https://doi.org/10.1016/S0076-6879(78)52032-6


quail, Piperine, curcumin, antioxidant, lipids profile 

87 
 

Durrani, F. R.; Mohammed, I.; Asal, 

S.; Shhail, S. M.; Naila, C. and 

Durrani, Z., 2006. Effect of different 

levels of feed added turmeric 

(Curcuma longa) on the performance 

of broiler chicks. J. Agr. Biol. Sci., 

1:9-11. 

El-Daly, E.F.; Abd El-Azeem, N. A.; 

El-Wardany, I.; Abd El-Gawad A. 

H. and  Hemid, A. E. A., 2014. Effect 

of different anti-stress feed additives 

on some blood metabolites and 

lymphoid organs histology in laying 

Japanese quail. World Appl. Sci. J., 

29: 1574-1585. 

Fossati, P. and Prencipe, L., 

1982.“Serum triglycerides determined 

colorimetrically with an enzyme that 

produces hydrogen peroxide.” Clinical 

chemistry, 28 (10): 2077-80. 

Friedewald, W. T.; Levy, R. I. and 

Fredrickson, D. S., 1972. Estimation 

of the concentration of low-density 

lipoprotein cholesterol in plasma, 

without use of the preparative 

ultracentrifuge. Clin. Chem., 18: 499-

502. 

Gandhi, P.; Khan, K. and 

Chakraverty, N., 2011. Soluble 

curcumin: a promising oral 

supplement for health management. J. 

Appl. Pharm. Sci., 1:1-7. 

Ghaedi, H.; Nasr, J.; Kheiri, F.; 

Rahimian, Y. and Miri, Y., 2014. 
The effect of virginiamycin and black 

pepper (Piper nigrum L.) extract on 

performance of broiler chicks. Res. 

Opin. Anim. Vet. Sci., 4(2), 91-95.  

Grant, G. H.; Silverman, L. M. and 

Christenson, R. H.m 1987. 3
th

 Ed. 

WB Saunders Company; 

Philadelphia.Aminoacids and 

proteins. (Fundamental of Clinical 

Chemistry). 

Hewlings, S. J. and Kalman, D. S., 

2017. Curcumin: A Review of Its 

Effects on Human Health. Foods 

(Basel, Switzerland), 6(10): 92-102. 

https://doi.org/10.3390/foods6100092. 

HMPC (Committee on Herbal Medicinal 

Products), 2009. Assessment Report 

on Curcuma Longa L. Rhizoma. 

European Medicines Agency. London 

12 November 2009. 

Holt, P. R.; Katz, S. and Kirshoff, R., 

2005. Curcumin therapy in 

inflammatory bowel disease: a pilot 

study. Digestive Diseases and Sci., 50: 

2191-2193. 

Hossen, S.; Islam, R.; Aziz, F. B.; 

Hasan, M. M. and Parvez, M. M., 

2018. Effects of Turmeric paste on 

Growth Performance, Immune 

response and Blood characteristics in 

Japanese Quail. International Journal 

of Science and Business, 2(3), 306-

317.doi:https://doi.org/10.5281/zenodo

.1304111 

Hussein, S. N., 2013. Effect of Turmeric 

(Curcuma longa) powder on growth 

performance, carcass traits, meat 

quality, and serum biochemical 

parameters in broilers.  Journal of 

Advanced Biomedical & Pathobiology 

Research, 3 (2): 25-32.  

Iqbal, M.; Sharma, S. D.; Okazaki, Y.; 

Fujisawa, M. and Okada, S., 2003. 
Dietary supplementation of curcumin 

enhances antioxidant and phase II 

metabolizing enzymes in ddY male 

mice: possible role in protection 

against chemical carcinogenesis and 

toxicity. Pharmacology and 

Toxicology, 92: 33-38. 

Kim, H. G.; Eun, H. H.; Woo, S. J.; 

Jae, H. C.; Tilak, K. and Bong, H. 

P., 2012.PiperineinhibitsPMA-induced 

cyclooxygenase-2 expression through 

downregulating NF-B,C/EBP and Ap-

https://doi.org/10.3390/foods6100092
https://doi.org/10.5281/zenodo.1304111
https://doi.org/10.5281/zenodo.1304111


Asmaa Sh. ELnaggar
1
et al. 

88 
 

1 signaling pathways in murine 

macrophages. Food Chem. Toxicol, 

50: 2342–2348. 

Kim, Y. J.; Jin, S. K. and Yang, H. S., 

2009. Effect of dietary garlic bulb and 

husk on the physicochemical 

properties of chicken meat. Poultry 

Science, 88(2), 398-405. doi: 

10.3382/ps.2008-00179. 

Kind, P. R. and King, E. G., 1954. 

Colorimetric determination of alkaline 

phosphatase activity. J. Clin. 

Pathol.,7:322. 

Kumari, P.; Gupta, M. K.; Ranjan, R.; 

Singh, K. K. and Yadav, R., 2007. 

Curcuma longa as feed additive in 

broiler birds and its pathophysiology 

effect. Indian J. Exp. Biol., 45:272-

277. 

Liu, Y.; Song, M.; Che, T. M.; 

Almeida, J. A. S.; Lee, J. J.; Bravo, 

D.; Maddox, C. M. and Pettigrew, J. 

E., 2013. Dietary plant extracts 

alleviate diarrhea and alter immune 

responses of weaned pigs 

experimentally infected with a 

pathogenic Escherichia coli. J. Anim. 

Sci., 91:5294-5306. 

Lopez-Virella, M. F.; Stone, P.; Ellis, S. 

and Colwell, J. A., 1977. Cholesterol 

determination in high-density 

lipoproteins separated by three 

different methods. Clin. Chem. 23, (5) 

882-884. 

Malini, T.;  Arunakaran, J.;  Aruldhas, 

M. M. and Govindarajulu, P., 1999. 
Effect of piperine on lipid composition 

and enzyme of pyruvate malate cycle 

in the testis of the rat in vivo. 

Biochem. Mol. Biol. Int. 47:537-545. 

Mansoub, N. H., 2011. Comparison of 

using different level of black pepper 

with probiotic on performance and 

serum composition of broiler chickens. 

J. Basic Appl. Sci. Res., 1: 2425-2428. 

Marzal, P. C.; Chumbimuni-Torres, K. 

Y.; Höehr, N. F. and Kubota, L. T., 

2006. Determination of glutathione in 

hemolysed erythrocyte with 

amperometric sensor based on TTF-

TCNQ. Clin Chim Acta 371:152–158. 

Menon, A. N.; Padmakumari, K. P. 

and Jayalekshmy, A., 2003. Essential 

oil composition of four major cultivars 

of black pepper (Piper nigrum L.). J. 

Essent. Oil Res., 15 155–157. 

10.1080/10412905.2003.9712099. 

Metzler, M.; Pfeiffer, E.; Schulz, S. I. 

and Dempe, J. S., 2013. Curcumin 

uptake and metabolism. 

Biofactors.,39:14–20. 

Misra, H. P.; and Fridovich, I., 1972. 

The role of superoxide anion in the 

autooxidation of epinephrine and 

simple assay for superoxide dismutase. 

J. Biol. Chem., 247:3170-3175. 

Moorthy, M.; Ravikumar, S.;  

Viswanathan, K. and  Edwin, S. C., 

2009. Ginger, pepper and curry leaf 

powder as feed additives in broiler 

diet. Int. J. Poult. Sci., 8:779-782. 

Motterlini, R.; Foresti, R.; Bassi, R. 

and Green, C.J., 2000. Curcumin, an 

antioxidant and anti-inflammatory 

agent, induces heme oxygenase-1 and 

protects endothelial cells against 

oxidative stress. Free Radical Bio. 

Med., 28:1303-1312. 

Nouzarian, R.; Tabeidian, S. A.; 

Toghyani, M.; Ghalamkari, G. and 

Toghyani, M., 2011. Effect of 

turmeric powder on performace, 

carcase traits, humoral immune 

response, and serum metabolites in 

broiler chickens. Journal of Animal 

and Fees Sci., 20:389-400. 

NRC (National Research Council), 1994. 

Nutrient Requirements of Poultry (9th 

ed.). National Academy 

Press,Washington, DC., USA. 



quail, Piperine, curcumin, antioxidant, lipids profile 

89 
 

Pal, S.; Choudhuri, T.; Chattopadhyay, 

S.; Bhattacharya, A.; Datta, G. K.; 

Das, T. and Sa, G., 2001. 

Mechanisms of curcumin induced 

apoptosis of Ehrlich's ascites 

carcinoma cells. Biochemical and 

Biophysical Research 

Communications, 288: 658- 665. 

Pawar, Y. B.; Purohit, H.; Valicherla, 

G. R.; Munjal, B.; Lale, S. V.; Patel, 

S. B. and Bansal, A. K., 2012. Novel 

lipid based oral formulation of 

curcumin: development and 

optimization by design of experiments 

approach. Int J Pharm., 436:617–623. 

Platel, K. and  Srinivasan, K., 2000. 

Influence of dietary spices or their 

active principles on pancreatic 

digestive enzymes in albino rats. 

Nahrung, 44:42-46. 

Platel, K. and Srinivasan, K., 2001. 
Studies on the influence of dietary 

spices on food transit time in 

experimental rats. Nutr. Res., 21:1309-

1314. 

Prasad, S.; Tyagi, A. K. and Aggarwal, 

B. B., 2014. Recent developments in 

delivery, bioavailability, absorption 

and metabolism of curcumin: the 

golden pigment from golden spice. 

Cancer research and treatment : 

official journal of Korean Cancer 

Association, 46(1): 2–18. 

https://doi.org/10.4143/crt.2014.46.1.2 

Qasem, M. A. A.; Alhajj, M. S.; Ger-El 

Nabi, A. R. and Al-Mufarrej, S. I., 

2015. Effect high level of turmeric 

powder as a dietary supplement on 

performance indicators and immune 

responses in broiler chickens. J. Anim. 

Vet. Adv., 14:30-35. 

Ramirez-Tortosa, M. C.; Mesa, M. C.; 

Quiles, J. L. and Baro, L., 1999. Oral 

administration of a turmeric extract 

inhibits LDL oxidation and has 

hypocholesterolemic effects in rabbits 

with experimental atherosclerosis. 

Atherosclerosis, 147: 371-378. 

Reitman, S. and Frankel, S., 1957. 
Colorimetric method for determination 

of serum transaminases activities. Am. 

J. Clin. Path., 28:56–68. 

Rogerio, G.T., 2009. Quail meat- an 

undiscovered alternative. World Poult. 

J., 25: 2: 7 – 16. 

Saeid, J. M. and Al-Nasry, A. S., 2010. 
Effect of dietary coriander seeds 

supplementation on growth 

performance carcass traits and some 

blood parameters of broiler chickens. 

Int. J. Poult. Sci., 9:867–870. 

Saraswati, T. R.; Manalu, W.; 

Ekastuti, D. R. and Kusumorini, N., 

2013a. Increase Egg Production of 

Japanese Quail (Coturnix japonica) by 

Improving Liver Function Through 

Turmeric Powder Supplementation. 

International Journal of Poultry 

Science, 12(10): 601-614. 

Saraswati, T. R.; Manalu, W.; 

Ekastuti, D. R. and Kusumorini, N., 

2013b. The Role of Turmeric Powder 

in Lipid Metabolism and Its Effect on 

Quality of The First Quail’s Egg. 

Journal of The Indonesian Tropical 

Animal Agriculture, 38(2): 123-129. 

Sarfraz, M.; Khaliq, T.; Khan, J. A. 

and Aslam, B., 2017. Effect of 

aqueous extract of black pepper and 

ajwa seed on liver enzymes in alloxan-

induced diabetic Wister albino rats. 

Saudi Pharmaceutical Journal, 25 (4): 

449-452. 

https://doi.org/10.1016/j.jsps.2017.04.

004. 

SAS, 2006. Statistical Analysis System. 

SAS User's Guide: Statistics SAS 

institute Inc., Cary, NC, USA. 

Sehgal, A.; Kumar, M.; Jain, M. and 

Dhawan, D. K., 2011. Combined 

https://doi.org/10.1016/j.jsps.2017.04.004
https://doi.org/10.1016/j.jsps.2017.04.004


Asmaa Sh. ELnaggar
1
et al. 

90 
 

effects of curcumin and piperine in 

ameliorating benzo(a)pyrene induced 

DNA damage. Food Chem Toxicol., 

49:3002–3006. 

Sehgal, A.; Kumar, M.; Jain, M. and 

Dhawan, D. K., 2012. Synergistic 

effects of piperine and curcumin in 

modulating benzo(a)pyrene induced 

redox imbalance in mice lungs. 

Toxicol Mech Methods, 22:74–80. 

Singh, H. A.; Kumar, N.; Kumar, J.; 

Singh, R. S. and Kansal, A., 2017. 
Effect of Supplementation of turmeric 

paste on Growth Performance in quail. 

Chem. Sci. rev., 6 (22):1238-1243. 

Son, D. J.; Soo, Y. K.; Seong, S. H.; 

Chan, W. K.; Sandeep, K. and 

Byeoung, S. P., 2012.Piperlongumine 

inhibits atherosclerotic plaque 

formation and vascular smoothmuscle 

cell proliferation by suppressing 

PDGF receptor signaling. Biochem. 

Bio-phys. Res. Co., 427: 349–354. 

Stein, E. A., 1986. In " Textbook of 

Clinical Chemistry " NW Tiez& WB 

saunder Eds., Philadelphia, pp. 879-

886, 1818-1829. 

Sturkie, P. D. (Ed.), 1986. Avian 

Physiology, Springer-Verlag, New 

York, NY., pp. 103-121 

Suresh, D. and Srinivasan, K., 2006. 

Influence of curcumin, capsaicin, and 

piperine on the rat liver drug-

metabolizing enzyme in vivo and in 

vitro. Can. J. Physiol. Pharmacol., 84: 

1259-1265. 

Vijayakumard, R. S.; Surya, D.; 

Senthilkumar, R. and Nalini, N., 

2002.Hypolipidemic effect of black 

pepper (Piper nigrum Linn.) in rats fed 

high fat diet. J. Clin. Biochem. 

Nutr.,32: 31– 42. 10.3164/jcbn.32.31.  

Walker, W. H. C.,1977. Introduction: 

An Approach to Immunoassay”, Clin. 

Chem., 23(2): 384. 

Wang, B.; Zhang, Y.; Huang, J.; Dong, 

L.; Li, T. and Fu, X., 2017. Anti-

inflammatory activity and chemical 

composition ofdichloromethane 

extract from Piper nigrum and P. 

longumonpermanent focal cerebral 

ischemia injury in rats. 

RevistaBrasileira de Farmacognosia, 

27:369–374.  

http://dx.doi.org/10.1016/j.bjp.2017.02

.003. 

Wang, D.; Huang, H.; Zhou, L.; Li, 

W.; Zhou, H.; Hou, G.; Liu, J. and 

Hu, L., 2015. Effects of Dietary 

Supplementation with Turmeric 

Rhizome Extract on 

GrowthPerformance, Carcass 

Characteristics, Antioxidant 

Capability, and Meat Quality of 

WenchangBroiler Chickens, Italian 

Journal of Animal Science, 14:3, 3870, 

DOI: 10.4081/ijas.2015.3870To link to 

this article:  

https://doi.org/10.4081/ijas.2015.3870 

Wisdom, G. B., 1976. Enzyme-

immunoassay. Clin. Chem. 22, 1243-

1255. 

Zengin, H. and Baysal, A. H., 2014. 
Antibacterial and antioxidant activity 

of essential oil terpenes against 

pathogenic and spoilage-forming 

bacteria and cell structure-activity 

relationships evaluated by SEM 

microscopy. Molecules, 19:17773–

17798. 10.3390/molecules191117773. 

Zhang, Y.; Henning, S. M.; Lee, R.; 

Huang, J.; Zerlin, A.; Li, Z. and 

Heber, D., 2015. Turmeric and black 

pepper spices decrease lipid 

peroxidation in meat patties during 

cooking. Int J Food Sci Nutr., 66(3): 

260–265. DOI: 

10.3109/09637486.2014.1000837. 

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3164%2Fjcbn.32.31?_sg%5B0%5D=sRRKU3xB0UHWsvSpWBoJ319YoblpJAAQM-AxAofMtEOSGuDIPx7zilLxb91-R_p_T2Jx11dW8QLXreeM4bN6JRR_IQ.1tvUHfOmIYu_H4QKndRybqtypIxQoiSmLQBFlH0ZQJ9kuVWW8xGBIzq25VOt9b-S6HzRcJQSHMH5nimKpro4mA


quail, Piperine, curcumin, antioxidant, lipids profile 

91 
 

 

 

 الملخص العربى

التأثير التكميلي للفلفل األسود والكركن على األداء اإلنتاجي واالستجابات الفسيولوجية للسمان 

 الياباني
3إيمان أحمذ السعيذ -2رهام على -1أسماء شوقى النجار  

 بنيٞتاىضساػتخاٍؼتدٍْٖ٘سٗاىذاخْٜقسٌاإلّخاجاىحٞ٘اّٜ -1

 .تاىضساػتٗاىَ٘اسداىطبٞؼٞت،خاٍؼتأس٘اُقسٌاإلّخاجاىحٞ٘اّٜٗاىذاخْٜ،ميٞ -2

قسٌإّخاجاىذٗاخِبنيٞتاىضساػتخاٍؼتدٍٞاغ -3

بسبب  ٗاىَْاػٞت اىفسٞ٘ى٘خٞت ألَٕٞخٌٖ ّظشاً  ٗاىنشمٌ األس٘د باىفيفو مبٞش ىحذ االٕخَاً بذأ األخٞشة فٚاّٟٗت

ىزىلماُاىٖذفٍِٕزٓاىخدشبتٕ٘دساستخصائصٌٖاىغزائٞتٍٗحخ٘إٌٍٍِعاداثاألمسذةٗحأثٞشٌٕاىؼالخٚ.

اىفسٞ٘ى٘خٞت ٗاالسخحابت اإلّخاخٚ األداء ػيٚ ىينشمٌ اىحٞ٘ٝت االسخفادة ىخؼضٝض األس٘د ىيفيفو اىخنَٞيٚ اىفؼو

ٗاىَْاػٞتىيسَاُاىٞاباّٚ.

ألسبغػش٘ائٞاًٌأٝاً،ٗحٌحقس7َٖٞمخن٘ثغٞشٍدْسٍِاىسَاُاىٞاباّٚبؼَش222ػذدفٕٚزٓاىخدشبتاسخخذً

 بٖا موٍدَ٘ػت 5ٍدَ٘ػاث. بٖا 12ٍنشساثموٍنشسة اىسَاُػيٚاىؼيٞقتغٞ٘س. خَٞغغٞ٘س حغزٝت حٌ

 ػَش ٍِ 7اىخدشٝبٞت بَْٞا42إىٚ اظافت بأٙ ٍؼاٍيخٖا ٝخٌ ٗىٌ ىيَقاسّت األٗىٜ اىَدَ٘ػت ا.ٗإسخخذٍج ًٍ ٘ٝ

 اظافت حٌ اىثاّٞت ػ2اىَدَ٘ػٔ مدٌ / مشمٌ ٍسح٘ق ٪ ، اظافت حٌ اىثاىثت اىَدَ٘ػٔ فيفو2.5يٞقت ٍسح٘ق ٪

٪+2أس٘د/مدٌػيٞقت،بَْٞااىَدَ٘ػتاىشابؼتحٌحغزٝخٖاػيٚاىؼيٞقتٍعافإىٖٞاٍضٝحٍٍِسح٘قاىنشمٌ

٪أس٘دٍسح٘قاىفيفو/مدٌػيٞقت.2.5

أٍٗخي٘غٖ ٍْفصالً أٗاىفيفواألس٘د اىنشمٌ س٘اءاظافت أدٙإىٚححسٍِؼْ٘ٛفٜٗصُأظٖشثاىْخائحأُ َا

باإلظافتإىٚرىل،أٗظحج اىخح٘ٝيٞتىيغزاءٍقاسّتبَدَ٘ػتاىنْخشٗه. اى٘صّٞتٗاىنفاءة اىحٜٗاىضٝادة اىدسٌ

) ػيٍٚسخ٘ٙاىدي٘بٞ٘ىْٞاثاىَْاػٞت إٝدابٞت آثاس ىٖا اىنشمٌ ٍغ اىفيفواألس٘د خيػ (IgGاىْخائحأٍُدَ٘ػت

اىنيٚٗاىن٘ىٞسخشٗه ٗاىن٘ىٞسخشٗه حٞثأدٙالّخفاضاىديسشٝذاثاىثالثٞت باىذً اىذُٕ٘ ٗ ٍٗسخ٘ٙاىبشٗحِٞ

(،ٍقاسّتباىَدَ٘ػاثاألخشٙ.مَاα, β, and γ-globulinٍْخفطاىنثافتمَاأدٙالسحفاعاىدي٘بٞ٘ىِٞباىذً)

ىخحسِّٞشاغإّضَٝاثاأل )أدٙخيػاىفيفواألس٘دباىنشمٌ (ٗسفغحشمٞضSOD, MDA and GSH-Pxمسذة

ٕشٍّ٘اثاىغذةاىذسقٞتٍقاسّتباىَدَ٘ػاثاألخشٙ.ػيٚاىداّباٟخش،ىٌٝنِىيَؼاٍالثس٘اءباىنشمٌأٗاىفيفو

 IgMاألس٘دبص٘سةٍْفصيتأٗمَخي٘غأٙحأثٞشٍؼْ٘ٙسيبٚػيٚاسخٖالكاىؼيفأٗاىدي٘بٞ٘ىْٞاثاىَْاػٞت)

and IgAٗأ بِٞ( ٍؼْ٘ٝت فشٗق ٗخ٘د ػذً ى٘حع مَا اىنْخشٗه. بَدَ٘ػت باىَقاسّت اىنبذ ظائف ػيٚ ٝعاً

ٍؼاٍالثاىفيفواألس٘دٗاىنشمٌٍْفصيِٞػيٚاىصفاثاىفسٞ٘ى٘خٞتٗاىَْاػٞتىيسَاُاىٞاباّٚ.

بْسبت َخيصجاىْخائحإىٚأُخيػاىفيفواألس٘د  % 0.5اىخالصت: بْسبت ِاالسخفادةحسٍِ 2.0%+اىنشمٌ

ٍِ ٗٝحسِ ، اىذً فٜ اىذُٕ٘ حشمٞض ٗاّخفاض اإلّخاخٜ األداء ححسِٞ إىٚ أدٙ حٞث ىينشمٌ اىحٞ٘ٝت

ىيسَاُاىْاٍٜ.Gحشمٞضٕشٍّ٘اثاىغذةاىذسقٞت،ّٗشاغاّضَٝاثٍعاداثاألمسذة،ٗاىغي٘ب٘ىِٞاىَْاػٜ




