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ABSTRACT:The aim of this study was to determine the effectiveness of the use of 

curcumin-containing turmeric powder (TP) and hydrated sodium calcium aluminosilicate 

(HSCAS) alone or in combination to alleviated aflatoxicosis in broiler chicks. A total of 480 

day-old broiler chicks were separated into 8 treatments. Each of the 8 dietary groups was 

divided into four replicates of 15 chicks each. The first group was fed basal diet and used as 

control. The other treatments (from 2 to 8 ) were fed the same basal diet and supplied with 

0.5% turmeric powder (TP) including 1.48% total curcuminoids (80 mg/kg (80 mg/kg), 

Hydrated sodium calcium aluminosilicate (HSCAS) alone (0.5% ), TP (0.5%) plus HSCAS 

(0.5%), Aflatoxin B1 ( AFB1) alone in the diet (1 mg/kg of diet), AFB1 plus TP (0.5%), 

AFB1 plus HSCAS (0.5%) and AFB1 plus TP (0.5%) plus HSCAS (0.5%, respectively) for 

35 day. The findings showed that the turmeric or HSCAS substantially addition to the AFB1 

diet increased feed consumption and body weight and decreased liver weight. 

Supplementation of turmeric or HSCAS and turmeric with HSCAS reinforced the harmful 

effects of AFB1 on serum constituents. Furthermore, decreased antioxidant functions and 

increased serum and liver homogeneous malondialdehyde (MDA) concentrations due to 

AFB1. In conclusion, the combined method to the management of aflatoxicosis in broiler 

chicks can be considered to be the addition of HSCAS and/or turmeric.  
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INTRODUCTION 

Aflatoxins (AF), a class of Aspergillus 

flavus and Aspergillus parasiticus fungi 

mycotoxins are important toxins of 

particular feed materials used in poultry 

diets (Smith et al., 1995). The highly 

biologically effective form of AF is AFB1, 

which causes poor poultry outcomes, hepatic 

lesions and immunosuppression (Ledoux et 

al., 1998). The negative effects of AFB1 

include damage to cells, free radical release 

and lipid peroxidation (Surai, 2002). To 

enhance the toxic effects of AFB1 on 

poultry diets, adsorbents were used and 

some aluminosilicate binders showed 

beneficial effects (Ledoux et al., 1998). 

Since lipid peroxidation plays a major role 

in AF toxicity, antioxidants can have a 

protective impact (Galvano et al., 2001). 

Inhibitory action of plant compounds such as 

coumarins, flavonoids and curcuminoids on 

the biotransformation of AF to their active 

epoxy derivatives (Lee et al., 2001). It is 

understood that Turmeric (Curcuma longa), 

a medicinal plant native to the Asian 

subcontinent, has antimicrobial and 

antioxidant properties. In Indian curries and 

other cuisines, the powder of dried turmeric 

roots and rhizomes is used as one of the 

spices. The yellowish pigments present in 

turmeric powder, the curcuminoids, have 

shown protective effects against AFB1 

(Sonietal., 1997). The mixed use of 

antioxidants and adsorbents is the biggest 

recent dietary initiative to avoid 

mycotoxicosis in poultry (Surai, 2002). The 

aim of this study was to determine the 

effectiveness of the use of curcumin-

containing turmeric powder (TP) and 

hydrated sodium calcium aluminosilicate 

(HSCAS) alone or in combination to 

alleviated aflatoxicosis in broiler chicks, and 

to demonstrate that the use of turmeric 

powder and HSCAS in poultry diets does 

not adversely affect the effectiveness of 

chicks. 

MATERIALS AND METHODS 

Aflatoxin B1 production: 

Aflatoxin given by the standard toxigenic 

strain Aspergillus parasiticus, obtained from 

Institute of Animal Health, Dokki, Cairo, 

Egypt. Aflatoxin was produced on maize 

using the Shotwell (Shotwell et al., 1966) 

process. Productive aflatoxin was assessed 

by competitive ELISA kit (Romer Co., 

Denver, CO). 

Hydrated Sodium Calcium Aluminosilicate 

(HSCAS) is a feed additive, adsorbent, anti-

caking and toxin binder that was obtained 

from Trouw Nutrition International and 

mixed with the ration at a rate of 5 g/kg 

(0.5%). Hydrated sodium calcium 

aluminosilicate clay (HSCAS) is a chemical 

compound that contains Silicon oxide 

(64.7%), aluminum oxide (15.5%), oxides of 

iron, magnesium, calcium, sodium, 

potassium (8.9%) and moisture (10.9%). 

Rhizomes of turmeric [Curcuma longa L. 

(Zingiberaceae)] A phytobiotic feed additive 

turmeric powder (Curcuma longa) was 

added in a dose of total curcuminoid content 

(curcumin, bisdemethoxycurcumin and 

demethoxy curcumin) 80 mg/kg of the 

ration.  

Diet: 

The chicks were submitted to conventional 

broiler chicken management and housed in 

floor pens in an environmentally controlled 

broiler house with litter floors. They were 

fed a commercial starter-grower diet (based 

on corn and soybean meal) up to 21 days of 

age and then switched to finisher diet from 

22 to 35day (Table 1).The ration has been 

designed to meet or exceed chickens' 

nutritional requirements, as suggested by the 

NRC (1994). Birds were allowed to feed and 

water ad libitum. Before feeding 

experimental chickens, the basal diet was 

checked for possible residual mycotoxins 
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such as aflatoxins, ochratoxins, zeralenone 

and fuminsin (Rottinghaus et al., 1982), but 

no detectable levels of mycotoxins were 

present. 

Detection of aflatoxin B1 in the Diet: 

According to Schuller and Egmond (1981), a 

statistically valid sample was drawn from 

the lot of ration during the analysis to test 

aflatoxin B1 by immunoaffinity 

chromatography, and positive samples were 

calculated quantitatively by fluorometry 

process according to AOAC (2005). 

Experimental chicks:  

Broiler chicks that were used in this study 

were bought from a commercial hatchery. 

The birds had been housed in properly 

washed and disinfected pens. During the 

experimental duration (35 days) the birds 

were kept on a 24-hour continuous light 

cycle. During the brooding time, the 

temperature was kept up to the required. At 

the age of 7 days, chicks were vaccinated 

against Newcastle Disease (ND) and 

infectious bronchitis disease using 

intraocular Hitchner B1+H120 vaccine, and 

at the age of 9 day, using inactivated H5N2 

vaccine by intramuscular . Vaccination 

against infectious bursal disease and ND was 

performed at 15 days of age using 228 E 

strain and La Sota vaccines, respectively by 

intraocular route. 

Experimental design:  

A total of 480, day-old broiler chicks were 

distributed into eight dietary treatments. 

Four pen replicates of 15 chicks each were 

allocated to each of 8treatments.The first 

treatment was fed basal diet and used as 

control. The other treatments (from 2 to 8 ) 

were fed the same basal diet and supplied 

with 0.5% turmeric powder (TP) including 

1.48% total curcuminoids (80 mg/kg (80 

mg/kg), HSCAS alone (0.5% ), TP (0.5%) 

plus HSCAS (0.5%), AFB1 alone in the diet 

(1 mg/kg of diet) for 35 d, AFB1 plus TP 

(0.5%) , AFB1 plus HSCAS (0.5%) and 

AFB1 plus TP (0.5%) plus HSCAS (0.5%, 

respectively). 

Growth parameters: 
On day 35, birds were weighed by pen and 

reported total feed consumption for each 

pen. Average feed intake and final body 

weight were balanced for mortality while the 

feed conversion was determined for each 

pen. 

Serum biochemical variables:  

Blood was collected at 35 d of age from 8 

birds in each treatment in non-heparinised 

tubes by brachial vein puncture. Serum was 

obtained from these samples and analyzed 

for serum albumin, total protein, uric acid, 

creatinine and the activities of alanine amino 

transferase (ALT) and aspartate 

aminotransferase (AST) in blood serum 

were analyzed by using commercial kits 

from Diamond Diagnostics Company, 

Egypt. Serum Globulin (G) levels were 

calculated as differences between albumin 

and total proteins. 

Serum and liver antioxidant enzyme 

activities assays: 

The liver samples (the tip of the left lobe) 

were collected and washed away in ice-cold 

physiological saline within 1 h postmortem. 

Approximately 0.5 g of liver was 

homogenized In 4.5 mL of ice-cold 

physiological saline. The homogeneous was 

then centrifuged for 10 min at 1200 g at 4 ° 

C. For the following study, the supernatant 

was collected and deposited in a freezer at 

−70°C. The activities of GSH-Px and SOD, 

and MDA content in serum and hepatic 

supernatants were analyzed using 

commercial kits (Nanjing Jiancheng 

Bioengineering Institute, Nanjing, China) as 

per the kit guidelines. 

Immunological parameters: 

Birds' humoral immune response to NCDV 

post-vaccination has been adjudicated by 

estimating titer haemaggutination inhibition 
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(HI) at weekly intervals as suggested by OIE 

(2000). 

Detection of aflatoxin residues: liver was 

analyzed for quantification of aflatoxin 

residues using the method according to 

(AOAC, 2000). 

Statistical analysis: 

Results from all response variables have 

been subjected to one-way variance analysis 

(SAS, 2000). Using Duncan's Multiple 

Range Test (Duncan, 1955), mean of 

variables with a significant F-test (P≤0.05) 

were compared. 

RESULTS AND DISCUSSION 

Performance of chicks: 

Chicks fed TP or HSCAS alone had the 

same feed consumption, final body weight 

and FCR as control chicks (Table 2). When 

compared with control, the chicks fed 1 mg / 

kg AFB1 had a significantly lower final 

body weight, body weight gain and feed 

consumption. Also, feeding the 

contaminated diet with AF alone resulted in 

a significant increase in the FCR. These 

results are consistent with previous 

performance-reducing research on the 

effects of aflatoxin B1 (Shi et al., 2006 and 

Denli et al., 2009). As described by Verma 

et al. (2002), growth depression following 

aflatoxin feeding may be due to decreased 

protein synthesis; increased lipid excretion 

in droppings, decreased nutrient absorption 

and decreased pancreatic digestive enzyme 

production by Osborne and Hamilton 

(1981); and decreased appetite by Sharline et 

al. (1980); Hasan et al. (2000) indicated that 

aflatoxin toxicity was characterized by a 

diminution in body weight gain as aflatoxins 

intervene with normal metabolic processes 

by inhibiting the protein synthesis and 

enzyme system involved in the metabolism 

of carbohydrates and the release of energy. 

Nelson et al. (1982) addressed another point 

of view, arguing that aflatoxin restricts the 

ability of the bird to digest dry matter and 

amino acids and to use energy from the 

aflatoxin-polluted ration. Feed intake in 

broilers fed with aflatoxin B1 has decreased 

significantly (p<0.05), suggesting decreased 

appetite during aflatoxicosis as a protective 

mechanism (Rauber et al., 2007) or impaired 

liver metabolism due to liver damage (Johri 

and Majmudar 1990).  

Addition of 0.5% HSCAS, turmeric powder 

or a combination of their significantly 

increased body weight and feed intake at 35 

days as compared with the aflatoxicated 

group. There was an improvement in feed 

conversion ratio for treatments fed AF-diet 

supplemented with HSCAS, turmeric 

powder or their combination as compared 

with the AF-diet alone group. 

Adding 0.5% HSCAS to the AFB1 diet 

enhanced the growth and feed consumption 

was similar to control chicks' performance. 

The addition of turmeric powder to the diet, 

including AFB1 and HSCAS together, did 

not lead to an additional increase in chick 

performance compared to chicks fed the 

diet, including AFB1 and HSCAS together, 

indicating that the adsorbent (HSCAS) was 

more effective in reducing the adverse 

effects of AFB1 than the antioxidant 

(turmeric powder). 

Serum chemical parameters: 

Biochemical parameter analysis has revealed 

significant differences between the groups in 

AST, ALT, total protein, albumin, creatinine 

and uric acid (Table 3). AFB1 caused a 

decrease in serum T. protein, albumin and 

globulin were significantly lower compared 

to the control group. Also, feeding the 

contaminated diet with AF caused a 

significant increase in serum AST, ALT 

activities, uric acid and creatinine at 35 days 

of age (P < 0.05).  

Chicks that fed AFB1 (1.0 mg / kg) 

contributed to substantially decreased levels 

of serum total protein, globulin and albumin 

(Table 3). The decreased albumin and total 
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protein levels are indicative of the toxic 

effect of aflatoxin B1 on hepatic and renal 

tissue, in line with previous literature 

documenting aflatoxicosis (Tejada-

Castaneda et al., 2008). The decrease in total 

serum protein in the aflatoxin-fed group may 

be associated with impairment of the 

transport of amino acids and mRNA 

transcription by inhibiting DNA (Kubena et 

al., 1993a). In chicks fed with aflatoxin B1, 

serum creatinine and uric acid were 

significantly elevated (p<0.05). Increased 

levels of creatinine and uric acid, combined 

with the kidney enlargement observed, may 

suggest some of the renal tissue damage 

caused by aflatoxin B1. Data reports from 

Denli et al. (2005) and Bintvihok and 

Kositcharoenkulul (2006) are consistent with 

the present study. The addition of HSCAS 

and turmeric powder (p<0.05) was 

significantly effective in protecting against 

aflatoxin B1 by preventing its toxic effect, as 

reflected by improving changes in serum 

biochemical parameters (increasing serum 

total protein, albumin, globulin levels and 

decreasing serum creatinine and uric acid). 

Tumeric powder provides protection against 

antioxidants and HSCAS decreases the 

absorption of B1 aflatoxin. Kubena et al. 

(1990a), Ledoux et al. (1998) and Gowda et 

al. (2008) noted that the reduction in these 

aflatoxin-sensitive serum proteins was 

prevented by adding certain additives to the 

aflatoxin B1 diet.  The adverse effect of 

aflatoxin B1 on serum chemistry was 

reversed by the addition of cumin (Nigella 

sativa) and clove (Syzygiumaromaticum) 

plant extracts to a rat diet containing 

aflatoxin B1 (Abdel-Wahhab and Aly, 

2005). 

Liver functions such as (AST and ALT) 

significantly (p<0.05) showed the lowest 

group values that were handled with both 

HSCAS and turmeric powder compared to 

chicks fed only with aflatoxin B1, while 

these values were relatively low in chicks 

treated with either HSCAS or turmeric 

powder. A rise in the liver enzyme profile in 

the aflatoxicated ration most likely 

represents liver tissue damage, alternating 

the integrity of the hepatocyte membrane 

with enzyme leakage into the blood (Duncan 

and Prasse, 1986). The findings herein are 

consistent with the results of Aravind et al. 

(2003) and Denli et al. (2009), which 

documented an increase in AST and ALT 

behaviors following feeding with various 

doses of diet contaminated with aflatoxin. 

Manegar et al. (2010) were unable to report 

any major alteration in the liver enzyme 

profile for feeding birds with aflatoxin. The 

variations in the enzyme profile mean, as 

told by multiple researchers, that AST and 

ALT concentrations do not reflect the degree 

of liver damage or may be a true predictor of 

aflatoxicosis. Abdel-Wahhab et al. (1998) 

successfully examined the control of liver 

enzymes after treatment of the aflatoxin-

contaminated diet with HSCAS, while 

Emadi and Kermanshahi (2007) fed turmeric 

powder (0.25, 0.5 and 0.75 percent 

respectively) from hatch to 49 days for 

broiler chicks and concluded that turmeric 

could have positive effects on liver enzymes 

by decreasing alanine aminotransferase and 

alkalininase. The decrease in serum 

chemistry data due to HSCAS and the 

addition of turmeric powder to the aflatoxin 

B1diet is accurate with the magnitude of 

lesions due to liver antioxidant status. 

Liver antioxidant status:    

The amount of lipid peroxide (MDA) in 

serum and liver homogenate was increased 

(p< 0.05) in the chicks fed AFB1 relative to 

the control diet. Turmeric powder or 

HSCAS supplementation or their 

combination diets decreased the content of 

serum and hepatic MDA (Table 4).  SOD 

and GSH-Px activity in the group fed the 

diet added to turmeric powder was higher 
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compared to controls and group fed the 

AFB1 diet added with turmeric powder or 

HSCAS. In serum and liver homogenates the 

total antioxidant concentration was 

significantly comparable but numerically 

greater in the chicks fed the mixture of 

turmeric powder and AFB1-diet. The 

antioxidant data generally indicate that in 

order to counteract the oxidative damage 

caused by AFB1, the introduction of 

turmeric powder along with AFB1 enabled 

the antioxidant mechanism in the liver. In 

the groups supplied with a combination of 

HSCAS and AFB1, the lower level of MDA 

showed minimal to no cell damage to the 

liver because adequate AFB1 was adsorbed 

into the HSCAS to decrease the levels of gut 

AFB1 to or below the maximum tolerable 

level for birds of this age. 

Aflatoxins produce intracellular reactive 

oxygen species (ROS) such as superoxide 

anion, hydrogen peroxide, and hydroxyl 

radicals during their metabolic processing in 

the liver. The principal antioxidant enzymes 

which scavenge ROS in cells are SOD and 

GSH-Px. Oxidative stress occurs when the 

levels of ROS exceed the resistance potential 

of the cellular antioxidant defence 

mechanism. As the end product of lipid 

peroxidation after the incidence of oxidative 

stress, MDA concentration in blood and 

tissues grows. Overall, our observations on 

reduced serum SOD and GSH-Px activity 

and elevated serum and liver MDA 

concentrations in AFB1 diet birds are 

consistent with previous reports of broiler 

exposure to aflatoxin (Yang, et al., 2012). 

These data suggest that aflatoxin-

contaminated dietary feeding induced 

oxidative harm and lipid peroxidation in 

chicks, which could be the main cause of 

liver tissue damage and serum biochemical 

alterations. Aflatoxin B1 is known to cause 

lipid peroxidation in the liver and is a strong 

carcinogen that forms DNA adducts and 

causes cellular oxidative damage (Shen et 

al., 1994). A decrease in the activity of SOD, 

catalase, glutathione peroxidase and 

reductase was correlated with an increase in 

the amount of MDA in the liver due to 

feeding of AFB1 to rats (Rastogi et al., 

2001), and further addition of Picrorhiza 

kurroa root extracts and Silybum marianum 

seeds improved the control levels of the 

effects of AFB1 and reversed peroxide and 

antioxidant enzymes.  Rosamarinic acid, an 

aphenolic compound found in Boraginaceae 

(sage, basil, mint) plants, decreased the 

production of free radical oxygen and the 

apoptosis of human hepatoma cells induced 

by AFB1 (Renzulli et al., 2004). The 

carbonyl functional group of curcuminoids 

of turmeric was responsible for its 

antimutagenic and anticarcinogenic action 

(Chun et al., 1999). Moreover, curcumin has 

a strong inhibitory effect on superoxide 

anion production (Iqbal et al., 2003) and on 

the biotransformation of AFB1 into 

aflatoxicol in the liver (Lee et al., 2001). 

Turmeric supplementation is known to 

minimise AFB1-DNA adduct formation by 

modulating the role of cytochrome P450 

(Soni et al., 1997). The above results define 

the mode of action of curcumin as an 

antioxidant, and the results of this study 

suggest that it would be appropriate to add 

curcumin at rates higher than the 80 mg/kg 

used in the current study to achieve optimum 

protection against the diet of 1.0 mg 

AFB1/kg. 

Liver weight  

When compared to control chicks, relative 

liver weight was increased in chicks fed the 

diet containing AFB1 alone. The liver is 

considered to be the target organ of aflatoxin 

B1 because it is the organ in which most 

aflatoxins are bioactivated in the reactive 8, 

9-epoxide form known to bind DNA and 

proteins, damage the structure of the liver 

and increase the weight of the liver (Miazzo 
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et al., 2005; Bailey et al., 2006 and Pasha et al., 

2007).  The increase in liver weight due to 

damaged fat metabolism may be credited to 

enlarged lipid deposits in the liver (Hsieh, 1979). 

The hepatic lipidosis is chiefly arbitrated by 

inhibition of phospholipids production and 

cholesterol. This in-turn impacts lipid transfer 

from the liver (Manegar et al., 2010).  

Supplementation of 0.5% turmeric powder, 

HSCAS, or their combination significantly 

reduced the severity of aflatoxicosis on liver 

weight against 1ppm AFB1. 

Addition of HSCAS to the AFB1 diet was above 

efficient than turmeric powder in diminishing 

the adverse results of AFB1 in the liver. 

Different results were obtained by Sehu et al. 

(2007) and Zhao et al. (2010) who decided that 

HSCAS could significantly and fully improve 

the growth-depressive effect of aflatoxin B1 at a 

concentration of 5 percent as silica binders have 

been shown to bind toxins in the digestive tract, 

rendering them unavailable for intestinal 

absorption and allowing mycotoxin to pass 

through the animal harmlessly. The β-carbonyl 

portion of the aflatoxin molecule binds the 

HSCAS aluminium ions to the uncoordinated 

edge site, rendering the aflatoxin molecule 

unavailable for adsorption (Sarr et al., 1990). 

Mabbett (2005) found that the addition of 

binders at levels above 5 percent could have 

diluted the formulated feed's nutritional value 

and ultimately decreased the performance of 

birds. On the other hand, the growth-promoting 

effect of turmeric (Curcuma longa) on aflatoxin 

B1 was studied by Yarru et al. (2009b) and 

Rangsaz and Ahangaran (2011), as they showed 

that supplementing ethanolic turmeric extract in 

a 3 ppm aflatoxin diet would significantly boost 

performance indices compared to the aflatoxin 

alone community. Curcumin, the main 

antioxidant ingredient in turmeric, is known to 

inhibit the biotransformation of aflatoxin B1 into 

aflatoxicol in the liver (Lee et al., 2001) and is 

also responsible for its anti-mutagenic and anti-

cancer function (Chun et al., 1999). Emadi and 

Kermanshahi (2007) fed turmeric powder (0.25, 

0.5 and 0.75 percent respectively) to broiler 

chicks from hatch to 49 days of age and 

concluded that turmeric could have some 

positive effects on the activity of liver enzymes 

that suggest healthier liver status in birds directly 

or indirectly. Gowda et al. (2008) were partly in 

agreement with our study, as they noticed that 

supplementing chicks with turmeric powder by 5 

percent to the aflatoxin B1 contaminated diet 

partially increased feed consumption, body 

weight gain and chick feed conversion, 

suggesting turmeric powder as antioxidant 

safety. Compared to either turmeric powder or 

HSCAS alone the supplementation of the AFB1 

diet with a combination of both turmeric powder 

and HSCAS resulted in no additional benefits, 

suggesting that the concentration of curcumnoids 

(80 mg / kg) given by the amount of turmeric 

powder (0.5 percent) used in their study was too 

small to exert a more potent antioxidant action. 

Aflatoxin residues: 
Results in table (4) showed that the 

administration of aflatoxin in broilers resulted in 

the accumulation of AFB1 in the liver, with the 

highest level of AFB1 in the aflatoxicated 

community, which results in agreement with that 

obtained in the liver (Bintvihok and 

Kositchaenkal 2006). The lowest amount of 

AFB1 residues was shown by the 

supplementation of HSCAS or turmeric powder 

to feed and their combination with aflatoxic 

diets. These findings are consistent with Hassan 

et al. (2009). Results in the present study showed 

that compared to turmeric powder, the addition 

of HSCAS to broiler diets as a decontamination 

tool for selectively sorbing aflatoxin during the 

digestive process was highly effective was high 

effective compared to turmeric powder.  

Humoral immune response of birds against 

NCDV: 

With regard to the results of chickens' humoral 

immune response to ND vaccination using the 

HI test, Table 5 shows that the antibody titers of 

the community of chickens fed on a diet infected 

with aflatoxin B1 alone were significantly 

(p<0.05) the lowest at all intervals compared to 

the control diet. Although the introduction into 

feed of either HSCAS or turmeric powder and 

their combination with aflatoxin B1 

contaminated rations (p<0.05) significantly 

improved the chickens' immune response. This 

finding indicates that the immune system of 
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birds was substantially inhibited by the ND 

vaccine aflatoxin, which resulted in a reduction 

of the ND titer. The decreased immune response 

observed in the present study may account for 

decreased protein and globulin synthesis (Table 

3), impaired antigen processing during 

ochratoxicosis in poultry due to impaired 

phagocytosis as previously reported (Kalorey, 

1993). Decreased mean geometric antibody titers 

against ND were shown by Tessari et al. (2006), 

who documented broilers fed aflatoxin B1-

treated diets. Mussaddeq et al. (2000) have 

shown that aflatoxin reduces disease tolerance 

and induces immunity in livestock by interfering 

with vaccines. Manegar et al. (2010) reported 

that as evident from falling ELISA titers, 

aflatoxin induces bursal regression and 

suppresses primary immune response to ND and 

Gumboro disease. Following the introduction of 

binders such as HSCAS in this study, enhancing 

the humoral immune response is consistent with 

Ibrahim et al. (2000), who found that adding 

sodium bentonite binder was significantly 

effective in reducing the negative effect of 

aflatoxin on the percentage and mean of 

phagocytosis and HI-titer in chicks vaccinated 

with ND. In addition, Sehu et al. (2007) 

investigated the effect of HSCAS on the humoral 

immune response of quails fed on aflatoxin B1 

contaminated rations, and found a decrease in 

the ND vaccine antibody titer caused by 

aflatoxin. By applying polyherbal preparation to 

chicks, there was partial protection against 

mycotoxin triggered by immune-toxicity. As 

noted in current research, this could be due to 

the defence of immune organs against the 

histotoxic impact of mycotoxins. In addition, 

due to the addition of Curcuma longa and 5 

percent artichoke extract during experimental 

aflatoxicosis and ochratoxicosis, Kurkure et al. 

(2000) and Stoev et al. (2000) have documented 

improved chick immune response. 

Evidence from this study showed that aflatoxin 

B1 caused substantial adverse toxic side effects 

on broiler chickens; clinically, this damage 

(signs and lesions), parameters of zootechnical 

performance relative liver weight, immune 

response, and serum biochemical variables were 

evident. The toxicity resulting from aflatoxin B1 

was significantly reduced by the separate or 

concomitant dietary application of HSCAS or 

turmeric powder. It can therefore be concluded 

that in broiler chickens, HSCAS and/or turmeric 

powder can be considered an integrated 

approach for controlling aflatoxicosis.  It is 

important to remember, however that 

mycotoxins are complex organic compounds and 

each of them has different functional groups; 

hence the binding capacity of an adsorbent 

depends on its chemical and physical properties 

and its relation to the physical structure of the 

target mycotoxins. Therefore the 

physicochemical differences between the 

adsorbents used in the studies described above 

can explain their greater or lesser efficacy. 

CONCLUSIONS 

This study concludes that supplementing a 

diet containing AFB1 (1.0 mg / kg) with a 

turmeric powder containing 80 mg / kg of 

curcumin improved the antioxidant status 

and partially protected against the adverse 

effects of AFB1, suggesting that higher 

levels of curcumin may be needed for 

optimum efficacy. The addition of HSCAS 

(0.5 percent) to the diet including AFB1 (1.0 

mg/kg) protected the toxic effects of AFB1 

approximately absolutely. The combined 

inclusion of TP (0.5 percent) and HSCAS 

(0.5 percent) in the AFB1 diet (1.0 mg/kg) 

did not contribute to any further change in 

the toxic effects of AFB1 relative to the 

addition of TP or HSCAS alone. 
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Table (1): Composition and calculated analysis of starter and finisher diets.  

Ingredients Starter-grower (1-21d) Finisher (22-35d) 

Yellow corn 54.40 62.00 

Soybean meal, 44% 27.00 24.05 

Corn Gluten meal, 60% 10.00 6.19 

Soy bean oil 4.55 4.00 

Limestone 1.10 1.00 

Di-calcium phosphate 2.20 2.05 

Vit&min. premix* 0.30 0.30 

DL-Methionine 0.05 0.01 

L-lysine (HCl) 0.15 0.15 

Na Cl 0.25 0.25 

Total 100 100 

Calculated analysis: ** 

CP, % 23.03 20.02 

ME (Kcal/kg) 3204 3201 

Calcium, % 1.05 0.97 

Available phosphorus, % 0.45 0.42 

Lysine, % 1.14 1.03 

Methionine, % 0.52 0.41 

TSAA, % 0.90 0.73 
*Each 3kg contain: Vit A 12000000IU, Vit D3 2000 000 IU, Vit E 10g, Vit K3 2g,Vit B1 1g, Vit B2 

5g, Vit B6 1.5g, Vit B12 10mg, Nicotinic acid 30g, Pantothenic acid 10g, Folic acid 1g, Biotin 50mg, 

Choline chloride 250g, Iron 30g, Copper 10g, Zinc 50g, Manganese 60g, Iodine 1g, Selenium 0.1g, 

Cobalt 0.1g and carrier (CaCo3) to 3 kg. **According to tables of NRC (1994). 
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Table (2): Body weight gain, feed intake and feed conversion ratio of chicks fed diets containing 

HSCAS, TP and AFB1. 

Treatments Initial 

body 

weight 

, g 

Final 

body 

weight, 

g 

Body 

weight 

gain, 

g /chick 

Total 

feed 

intake 

(g/chick) 

Feed 

conversion 

ratio (g 

feed:g 

gain) 

Basal diet (Control) 45.08 1771.66
bc

 1726.58
bc

 3063.66
a
 1.774

bc
 

Control+0.5% TP 45.11 1796.66
a
 1751.55

a
 3061.33

a
 1.747

d
 

Control +0.5 % HSCAS 45.16 1786.66
ab

 1741.50
ab

 3062.66
a
 1.758

cd
 

Control+0.5%TP + 0.5% HSSCAS 45.23 1790.00
ab

 1744.76
ab

 3076.66
a
 1.763

cd
 

Control+1ppmAFB1/kgdiet(AFB1-diet) 45.30 1603.33
e
 1558.03

e
 2973.33

c
 1.908

a
 

AFB1-diet + 0.5% TP 45.30 1720.00
d
 1674.70

d
 3000.00

b
 1.791

b
 

AFB1-diet + 0.5% HSCAS 45.16 1770.00
bc

 1724.83
bc

 3015.00
b
 1.748

d
 

AFB1-diet+0.5%HSCAS+0.5%TP 45.10 1763.33
c
 1718.23

c
 3018.33

b
 1.756

cd
 

SEM 0.0294 12.599 12.610 7.467 0.0105 

p-value 0.411 0.0001 0.0001 0.0001 0.0001 
a–e

Means with different superscripts in a column differ significantly (P < 0.05). *SEM = Standard Error 

of the mean; AFB1 = aflatoxin B1; TP = turmeric powder; HSCAS = hydrated sodium calcium 

aluminosilicate. 
 

 

Table (3):  Serum biochemical variables of chicks fed diets containing HSCAS, TP and 

AFB1  

Treatments  T.protein

, g/dl 

Albumi

n,g/dl 

Globuli

n, g/dl 

AST, 

IU/L 

ALT, 

IU/L 

Creatin

ine, 

mg/dl 

Uric 

acid, 

mg/dl 
Basal diet (Control) 3.33

a
 1.61

a
 1.72

b
 147.98

e
 68.93

d
 0.436

c
 6.10

d
 

Control+0.5% TP 3.30
a
 1.28

b
 2.02

a
 144.00

e
 68.53

d
 0.436

c
 6.00

d
 

Control +0.5 % HSCAS 3.25
a
 1.30

b
 1.94

a
 143.16

e
 68.26

d
 0.456

c
 5.90

d
 

Control +0.5%TP+0.5%HSCAS 3.26
a
 1.29

b
 1.97

a
 144.43

e
 68.16

d
 0.483

c
 5.90

d
 

 (AFB1-diet) 1.79
c
 0.75

c
 1.03

d
 308.73

a
 119.3

a
 1.300

a
 9.03

a
 

AFB1-diet + 0.5% TP 3.06
b
 1.59

a
 1.47

c
 199.83

d
 75.40

b
 0.596

b
 7.03

b
 

AFB1-diet + 0.5% HSCAS 2.93
b
 1.31

b
 1.61

bc
 236.66

b
 71.63

c
 0.583

b
 6.60

c
 

AFB1-diet+0.5%HSCAS+0.5%TP 3.03
b
 1.43

b
 1.60

bc
 215.16

c
 70.50

cd
 0.546

b
 6.26

cd
 

SEM 0.099 0.053 0.065 11.708 3.429 0.030 0.210 

p-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
a–e

Means with different superscripts in a column differ significantly (P < 0.05). *SEM = Standard 

Error of the mean; AFB1 = aflatoxin B1; TP = turmeric powder; HSCAS = hydrated sodium calcium 

aluminosilicate. AST: Aspartate aminotransferase; ALT: Alanine aminotransferase 
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            Table (4): Serum, liver antioxidant status and liver AFB1 residues of chicks fed diets 

containing HSCAS, TP andAFB1. 

 

Treatments 

Serum Hepatic Liver 

weight, 

% 

Liver 

AFB1 

residues 

(ng/g) 

SOD 

(U/mg 

prot) 

GSH-Px 

(U/mg 

prot) 

MDA 

(nmol/ 

mgprot) 

SOD 

(U/mg 

prot) 

GSH-

Px 

(U/mg 

prot) 

MDA 

(nmol/ 

mgprot) 

Basal diet (Control)  119.16
a
 481.33

a
 16.33

c
 286.33

ab
 71.43

a
 0.217

c
 2.69

e
 N.D 

Control + 0.5% TP 119.66
a
 489.16a 15.43

c
 289.66

a
 72.26

a
 0.220

c
 2.64

e
 N.D 

Control + 0.5 % HSCAS 117.00
b
 482.33

a
 16.50

c
 284.66

bc
 72.16

a
 0.255

c
 2.60

e
 N.D 

Control +0.5% TP + 0.5 

% HSCAS 

117.66
ab

 484.33
a
 16.56

c
 290.00

a
 72.00

a
 0.231

c
 2.72d

e
 N.D 

1ppm AFB1/kg diet 

(AFB1-diet) 

101.20
e
 408.33

d
 28.06

a
 250.66

e
 54.40

d
 0.525

a
 3.80

a
 0.85

a
 

AFB1-diet + 0.5% TP 114.00
c
 473.00

b
 20.66

b
 278.66

d
 67.50

b
 0.340

b
 3.00

b
 0.21

b
 

AFB1-diet+0.5% HSCAS 111.00
d
 459.33

c
 20.83

b
 276.33

d
 66.16

bc
 0.375

b
 2.83

b
 0.20

b
 

AFB1-diet+ 0.5%HSCAS 

+ 0.5%TP 

113.00
cd

 472.66
b
 21.16

b
 280.33

cd
 63.50

c
 0.353

b
 2.90

b
 0.20

b
 

SEM 1.193 5.149 0.831 2.515 1.240 0.021 0.052 0.056 

p-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
a–c

Means with different superscripts in a column differ significantly (P < 0.05); AFB1 = aflatoxin B1; 

TP = turmeric powder; HSCAS = hydrated sodium calcium aluminosilicate.; SEM = Standard Error of 

the mean; SOD, total superoxide dismutase; GSH-Px, glutathione peroxidase; MDA, 

malondialdehyde; ND: not detected (determination limit of the analytical method: 0.01 ug/kg for 

aflatoxin B1) 

 

  Table (5): Haemagglutination Inhibition (HI) antibody titer against Newcastle disease vaccine of  

                       chicks fed diets containing HSCAS, TP and AFB1. 

 

Treatments 

 

HI titer/week 

1
st
 

 

2
nd

 

 

3
rd

 

 

4
th

 

 

5
th

 

Basal diet (Control)  5.00
ab

 4.06
a
 6.60

ab
 5.60

a
 6.03

abc
 

Control + 0.5% TP 5.33
a
 4.33

a
 6.80

a
 5.80

a
 6.23

a
 

Control + 0.5 % HSCAS 5.33
a
 4.33

a
 6.73

a
 5.70

a
 6.16

ab
 

Control + 05% TP + 0.5% HSCAS 5.66
a
 4.13

a
 6.90

a
 5.66

a
 6.20

a
 

Control +1ppm AFB1/kg diet 

(AFB1-diet) 

2.33
d
 1.96

d
 4.56

d
 3.53

e
 3.66

e
 

AFB1-diet + 0.5% TP 3.66
c
 3.56

b
 6.00

c
 4.36

c
 5.83

bc
 

AFB1-diet + 0.5% HSCAS 4.00
bc

 2.90
c
 5.80

c
 3.93

d
 5.06

d
 

AFB1-diet + 0.5%HSCAS + 

0.5%TP 

3.66
c
 3.50

b
 6.10

bc
 4.80

b
 5.80

c
 

SEM 0.254 0.163 0.158 0.177 0.173 

p-value 0.0001 0.0001 0.0001 0.0001 0.0001 
a–c

Means with different superscripts in a column differ significantly (P < 0.05);SEM = Standard 

Error of the mean; AFB1 = aflatoxin B1; TP = turmeric powder; HSCAS = hydrated sodium 

calcium aluminosilicate. 
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 انًهخص انعربى

 

يقارنت سهيكاث انصىديىو وانكانسيىو واألنىينيىو بانكركى نخقهيم انخأثيراث انضارة نألفالحىكسين فى 

 كخاكيج انخسًين

 
رضا عهى حسن

1
يحى زكريا عيذ  -

2 
ابخهال عبذ انًنعى حسن –

1
خهيم يحًذ عطيت -

1
يحًذ حسنى عسر–

1
  

هناء عىض بسيىنى–
1

 

 
1
يصش-وصاسة انضساعت-يشكض انبحىد انضساعيت-يعهذ بحىد األَخاج انحيىاًَ   

2
يصش-جايعت كفشانشيخ-كهيت انضساعت-قسى اَخاج انذواجٍ   

يكشساث وكم يكشسة  4ث وكم يجًىعت يقسًت انً يجًىعا 8كخكىث حسًيٍ عًش يىو وحى حقسيًهى انً  484حى اسخخذاو 

كخكىث. حغزث انًجًىعت األونً عهً عهيقت اساسيت وحسخخذو ككُخشول وحسخخذو انًجاييع األخشي ) يٍ  15ححخىي عهً 

) curcuminoids % يٍ اجًانً  1.48% يسحىق كشكى يحخىي عهً  4.5( َفس انعهيقت األساسيت يضاف انيها 8انً 2

% سهيكاث انصىديىو 4.5% كشكى يع 4.5 -% سهيكاث انصىديىو وانكانسيىو واألنىيُيىو4.5 –(  يهجى /كجى 84

افالحىكسيٍ يع %  –% يسحىق كشكى 4.5افالحىكسيٍ يع  –يهجى افالحىكسيٍ /كجى عهف  1 –وانكانسيىو واألنىيُيىو 

% سهيكاث انصىديىو وانكانسيىو 4.5% كشكى يع 4.5افالحىكسيٍ يع  -سهيكاث انصىديىو وانكانسيىو واألنىيُيىو

يىو . اظهشث انُخائج اٌ وجىد انكشكى يع سهيكاث انصىديىو وانكانسيىو واألنىيُيىو حضيذ  35واألنىيُيىو عهً انخىانً نًذة 

يٍ انعهف انًسخههك ووصٌ انجسى وحقهم يٍ وصٌ انكبذ وايضا اضافت انكشكى يع سهيكاث انصىديىو وانكانسيىو واألنىيُيىو 

انخأثيشاث انضاسة نألفالحىكسيٍ عهً يكىَاث انذو . عالوة عهً رنك اَخفضج انىظائف انخأكسذيت وصادث َىاحج  حقهم

األكسذة فً انذو وانكبذ بفعم األفالحىكسيٍ . َسخخهص يٍ هزة انذساست اٌ يًكٍ اعخباس اضافت  انكشكى و سهيكاث انصىديىو 

 هً األفالحىكسيٍ. وانكانسيىو واألنىيُيىو طشيقت يشكبت نهسيطشة ع

 

 


