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present in many plant species (Tufarelli et al. 2017), 
including sumac, whose tannins have remarkable 
antimicrobial activity. A direct correlation between 
total phenols and antimicrobial activity is well 
documented, and research indicated that sumac is 
effective against both gram positive and negative 
bacteria (Ahmadian‑attari et  al. 2007). The effect 
of dietary SSP on intestinal microbial population 
is presented in Table V. Findings of the present 
study indicated a lowest E. coli counts in 0.10% SSP 
supplemented group (P < 0.05), while Lactobacillus 
population was unchanged in all dietary groups 
(P > 0.05). In agreement with Mansoob (Mansoob 
2012), sumac has significant antimicrobial activity 
that can reduce the pathogenic bacteria in gut tract. 
Therefore, the differences in E. coli populations under 
SSP treatments may possibly be attributed to the 
bioactive components of plant product; however, it 
is necessary to conduct further research regarding 
the effect of SSP on poultry, specially on the effect 
on broiler gut morphology. 

In conclusion, this study demonstrated that 
dietary supplementation of sumac seed powder 
influenced positively blood cholesterol in broiler 
chickens, supporting their growth and carcass 
traits. Moreover, a significant reduction of E. coli in 
small intestine by supplementing the plant extract 
was found, and this could be interesting as it may 
have the potential to be an alternative natural feed 
additive for broiler chickens.
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Moreover, it was assessed a negative correlation 
between the dietary sumac powder consumption 
and plasma total cholesterol and LDL concentrations 
in broiler chickens (Golzadeh et al. 2012). It was also 
demonstrated that high level of sumac consumption 
might have a protective effect on atherosclerosis 
and oxidative stress (Setorki et  al. 2012). Studies 
indicated a strong relationship between total fat 
intake and cellular cholesterol concentration and 
several diseases, including atherosclerosis, cancer, 
diabetes, depression in human (Leaf and Kang 1998, 
Katan 2000, Ayerza et  al. 2002). Low cholesterol 
containing diet has become an important concern 
for people with atherosclerosis, and poultry meat is 
one of the main products consumed, given its low in 
fat and cholesterol content compared to red meat. 

The effects of dietary SSP on immune related 
parameters are presented in Table IV. Addition 
of sumac had no effect on some selected 
haematological parameters (lymphocyte and 
monocyte) of broilers (P > 0.05). We have not found 
other evidences in literature related to the effect 
of sumac on haematological traits in chickens. In 
the present study, the heterophil to lymphocyte 
(H/L) ratio was unaffected by dietary SSP (P > 0.05). 
As well demonstrated, heterophils increased and 
lymphocytes decrease when birds are stressed, so 
that the H/L ratio is a valuable index of response to 
a stressor (Maxwell and Robertson 1998). Results of 
our study indicated that dietary supplementation of 
SSP had no harmful effects on birds health status.

Natural inhibitors for pathogenic microorganisms 
have been explored in many plants (Al‑Zoreky 
2009). Among plant constituents, polyphenols have 
received a great deal of attention in recent years, 
due to their biological functions. Tannins are high 
molecular weight phenolic compounds, which are 

Table VI. Effects of different levels of SSP on blood parameters (mg/dl) of broiler chickens.

Item Control 0.05% SSP 0.10% SSP 0.15% SSP 0.20% SSP SEM P-value Linear Quadratic
Heterophil 28.3 32.7 29.3 34.0 33.7 3.14 0.620 0.728 0.909

Monocyte 2.33 3.33 3.67 3.67 2.00 0.745 0.408 0.055 0.048

Lymphocyte 69.3 64.0 67.0 62.3 64.3 3.33 0.616 0.443 0.572

H/L 42.2 51.5 44.3 55.2 53.1 7.41 0.674 0.704 0.866
H/L =  heterophil to lymphocyte ratio.

Table V. Effects of different levels of SSP on ileum microflora (log CFU/g) of broiler chickens.

Item Control 0.05% SSP 0.10% SSP 0.15% SSP 0.20% SSP SEM P-value Linear Quadratic
E. coli 6.63 6.43 5.16 6.67 5.54 0.294 0.013 0.432 0.590

Lactobacilli spp. 7.02 7.63 7.30 7.42 7.13 0.269 0.553 0.200 0.192

L:E 1.05 1.19 1.41 1.11 1.29 0.168 0.082 0.365 0.289
L:E = Lactobacilli to E. coli ratio.


