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Effects of feeding mycotoxin binder (HSCAS) at later 

ages on gastrointestinal environment and metabolism in 
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ABSTRACT

To determine the effects of Hydrated Sodium Calcium Alimunosilicate 

(HSCAS), a toxin binder, on performance, internal organ weights, pHs of 

gastrointestinal tract, and some blood parameters two-weeks of feeding trial was 

conducted on broilers before slaughter. A total of 108, 28 days old Ross 308® 

broilers were utilized in the study. HSCAS addition to the broiler diets did not 

have any effect on LWG and FCR. Broilers in 2.5 g/kg supplemented group 

consumed significantly higher feed than those in other two groups (P < 0.05). 

Gizzard weight in broilers in 2.5 g/kg HSCAS supplemented group were 

significantly lower (P < 0.05) than those in no-HSCAS group. In addition, the 

pancreas weight in 2.5 g/kg supplemented group tended to be lower than those 

in other two groups (P < 0.10). HSCAS addition significantly increased pH in 

crop (P < 0.05). Serum creatinine, protein kinase and aspartate amino 

transferase enzyme levels were significantly different among the groups (P < 

0.05). Addition of pure HSCAS to diet may modify performance, internal organ 

weights, gastrointestinal and biochemical parameters to some degree.
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INTRODUCTION

Loss in production of livestock enterprises is considered to be the largest 

due to the contamination of compound feeds and feedstuffs with toxins and 

microorganisms. Besides protective mechanisms for contaminating factors, 

various toxin binders for passing of metabolites without any absorption in the 

gastrointestinal tract of animals have been investigated and used widely for 

years.

Detoxifying procedures such as heat application and various chemical 

addition to feedstuffs have been tried for many years and their effectiveness, 

economics and practicality have been the main concerns most of the times 
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(Bingham et al., 2003). Applying different chemicals during storage and prior to 

feeding got attraction by the scientists in recent years (Yaroshenko et al., 2003). 

Of which polymeric glucomannan, a cell wall component of yeast, and purified 

aluminosilicates demonstrated promising effectiveness on binding different 

mycotoxins and especially aflatoxins (Smith, 2005).

Since it was estimated that 25 % of the feed production per year has been 

contaminated with mycotoxins (Fink-Gremmel, 1999) and most of which have 

been utilized in intensive poultry production facilities. Decreased live weight 

gain and other production parameters are first observable and critical signs 

when the feed was contaminated with mycotoxins. Therefore, besides in vitro 

studies for binding capacity, performance data have been routinely collected in 

mycotoxin binder research. However, their effects on gastrointestinal 

environment and metabolism have not studied extensively. Therefore the aim of 

present study was to determine the effects of purified HSCAS on 

gastrointestinal pH’s and some blood metabolites in broilers at later ages.

MATERIAL AND METHODS

A total of 108 broilers were used in a 14-day experiment.  Animals in 28 

days of age were divided randomly into 3 groups and further allocated in 4 

subgroups (9 animals in each group). Basal diet was supplied by a commercial 

feed mill was fed to the first group and considered as being control (N-H). The 

ration fed to the second group contained 1 g/kg HSCAS (M-H), and the third 

group was fed with 2.5 g/kg HSCAS (H-H).  Feed and water were supplied as

ad libitum to all groups and 24-hour light was administered throughout the 

experiment.

Live weights of all animals and feed consumption of each group was 

determined weekly and average daily gain and feed conversion ratio were 

calculated from them. At the end of experiment, all animals were slaughtered 

via cutting vena jugularis without any prior feed withdrawal. In the sera of 

blood samples collected during slaughtering, major metabolic enzymes and 

blood lipids and proteins were determined by autoanalyzer (XL 600, Erba, 

India).

Internal organ, hot and cold carcass weights were measured during 

processing and dressing percentages were calculated from them. Crop and 

duodenum pHs were measured during processing via portable pHmeter (WTW 

GmbH, Germany).

Data were analyzed by using GLM procedure of SAS and means were 

separated by LSD at the level of 0.05. Orthogonal contrasts were used to 

determine the effect of HSCAS addition on parameters (Steel and Torrie, 1980).
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RESULTS AND DISCUSSION

There were no significant differences in live weight gain and feed 

conversion rate between groups. However, broilers fed with the ration 

containing high HSCAS level consumed more feed in the first week than those 

in other two groups (P < 0.05). In addition, carcass parameters did not differ 

among the groups (Table 2).

Table 1 Growth performance and carcass parameters of broilers

Treatment Groups 1, 2

Item

N-H M-H H-H

LWG (g)

28-35 days 562.9 551.8 573.3

36-42 days 676.5 662.8 668.7

FI (g)

28-35 days 805.6b 794.7b 846.6a

36-42 days 942.2 942.5 930.2

FCR (g)

28-35 days 1.43 1.45 1.48

36-42 days 1.45 1.46 1.40

Body Weight (g) 2171.0 2178.3 2188.0

Carcass Weight (g) 1570.9 1572.5 1596.0

Dressing Percentage 72.37 72.19 72.94

1

Means have different superscripts in same row differ (P < 0.05).

2

N-H: 0 g/kg HSCAS, M-H: 1 g/kg HSCAS, H-H: 2.5 g/kg HSCAS.

Internal organ weights, presented in Table 2, did not differ among the 

groups except gizzard weights. Gizzard weights of the animals fed without 

HSCAS were significantly higher than those fed with high level of HSCAS (P < 

0.05). Although no significance was observed in the pHs of duodenum of 

animals, pHs in crops of the animals in control groups were significantly lower 

than those of other two groups (P < 0.05).

Table 2 Internal organ weights (g) and digestive system pHs of broilers.

Treatment Groups 1, 2

Item

N-H M-H H-H

Organ (g)

Liver 47.80 47.17 46.29

Heart 13.24 13.36 13.05

Spleen 3.21 3.30 2.97

Gizzard 34.71a 31.65ab 31.07b

Pancreas 4.88 4.52 4.50

Bursa of Fabricius 5.00 5.09 5.07

Crop pH 4.93b 5.60a 5.50a

Duodenal pH 6.30 6.19 6.44

1Means have different superscripts in same row differ (P < 0.05).

2N-H: 0 g/kg HSCAS, M-H: 1 g/kg HSCAS, H-H: 2.5 g/kg HSCAS.
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Blood parameters of animals in groups were presented in Table 3 and 

creatinine, total bilirubin and aspartate aminotransferase levels in control group 

were significantly lower than those of animals fed with 2. 5 g/kg HSCAS (P < 

0.05). Protein kinase level in animals fed with high level of HSCAS were 

significantly higher than those in other two groups (P < 0.05).

Table 3 Blood parameters of broilers.

Treatment Groups 1, 2

Item

N-H M-H H-H

Urea 2.50 2.07 1.93

Creatinine 0.39a 0.37ab 0.34b

Cholesterol 149.94 149.40 147.73

Triglyceride 52.31 43.80 42.20

Total Bilirubin 0.069a 0.053ab 0.027b

Protein kinase (CK2) 5344.5b 5652.7b 7099.8a

LDH2 1242.3 1375.1 1442.5

GGT2 18.25 21.53 19.47

Protein 3.55 3.29 3.18

Albumen 2.01 1.93 1.77

ALT 5.31 5.50 5.50

AST 212.69a 199.56ab 177.22b

LDH 1388.3 1443.6 1354.8

GGT 17.19 18.31 16.78

CPK 3737.0 3731.3 4152.0

1Means have different superscripts in same row differ (P < 0.05).

2N-H: 0 g/kg HSCAS, M-H: 1 g/kg HSCAS, H-H: 2.5 g/kg HSCAS.

HSCAS and other toxin binders may be added to the poultry rations, since 

they are considered as insurances that are financially feasible even though 

contamination background of feeds were not well investigated. Girish and 

Devegowda (2004) did not detect any differences in body weight and feed 

conversion rate between the broilers fed with non-contaminated feeds contain 

toxin binders and without them. The results of present study agreed with it.  

Lower feed consumption in the group of high HSCAS supplementation in 

present study was attributed to the animal preferences to the different taste.  In 

the same study, the researchers did not observed any differences in internal 

organ weights, however present study showed that gizzard weights in control 

groups were lower than those in other two groups. Low gizzard weight may be 

due to the low body weights of the animals in that group. Sahin and Sehu 

(2003) indicated that internal organ weights were not different in % 0.5 HSCAS 

supplemented broilers in a 21-day study.

Nir and Senkoylu (2000) indicated that clay type toxin binders may change 

the cation binding capacity of the feeds and therefore feed and water 

consumption may change. High crop pHs in HSCAS supplemented groups in 

present study may be attributable to this type of response of the organisms. 
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Creatinin and total bilirubin levels were paralleled with the increasing levels of 

HSCAS. In addition, protein kinase and AST levels in 2.5 g/kg HSCAS 

supplemented group was significantly higher than those in other two groups. 

Those results agreed with the results of Dikicioglu and her co-workers’ (1996), 

and Altintas and Fidanci’s (1993) results.

CONCLUSIONS

The results of present study suggest that addition of pure HSCAS to diet 

may modify performance, internal organ weights, gastrointestinal and 

biochemical parameters to some degree.  Further studies are needed to reveal its 

ultimate effects and mechanism of actions.  
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