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weight such as liver, gizzard and abdominal fat 
pad of broilers were not affected by dietary SSP 
(P  >  0.05). In agreement with our results, Sharbati 
and colleagues (Sharbati et  al. 2013) reported no 
significant differences in carcass characteristics in 
broilers fed diets including sumac extract.

As shown in Figure I, at the end of the experimental 
period, blood total protein, albumin, triglycerides 
and glucose were not influenced (P > 0.05) by 
treatments, while lower blood cholesterol (P < 0.05) 
was found in SSP supplemented groups. The 
lower blood cholesterol level in broilers fed SSP 
supplemented diets might be due to its polyphenolic 
components. Some studies have demonstrated 
that polyphenols could have beneficial effects on 
cardiovascular disease (Hertog et al. 1995, Laudadio 
et al. 2015, Tufarelli et al. 2017), and could be regarded 
as bioactive compounds with a high potential 
health‑promoting capacity. In previous studies, 
Tebib and colleagues (Tebib et al. 1994), Bravo (Bravo 
1998) and Mansoob (Mansoob 2012) also reported 
that polyphenols have been shown to depress the 
reverse cholesterol transport, reduce the intestinal 
cholesterol absorption and even increase bile 
acid excretion. Similarly, Valiollahi and colleagues 

Results and discussion
The effects of feeding SSP on growth performance 
of broilers are presented in Table II. Sumac seed 
powder supplemented diets had no effect on body 
weight, FCR, and feed intake of chickens from 1‑21 
(grower phase) and 22‑42 (finisher phase) days of 
age (P > 0.05). Similarly, the growth performance 
of birds considering the overall rearing period 
(1‑42  days of age) was not significantly influenced 
by SSP‑supplemented diet. Our findings are 
confirmed by a recent study of Cakmak and 
colleagues (Cakmak et al. 2017), reporting no effect 
(P > 0.05) of sumac powder on body weight gain, 
feed intake and efficiency; conversely Ghasemi and 
colleagues (Ghasemi et al. 2014) reported significant 
(P < 0.05) influence of sumac extract on growth 
traits of broiler chickens. These results might be 
explained by differences in form and levels of sumac 
supplemented in poultry diet. 

The effects of dietary SSP on broiler chicks carcass 
characteristics are shown in Table III. Carcass traits, 
such as hot carcass, cooked carcass and meat cut 
(breast, thigh and wing) weight, were not influenced 
by dietary SSP (P > 0.05). Similarly, internal organ 

Table II. Effects of different levels of sumac seed powder (SSP) on growth performance of broiler chickens.

Item Control 0.05% SSP 0.10% SSP 0.15% SSP 0.20% SSP SEM P-value
Day 1-21

Body weight (g/bird) at day 21 715.8 697.8 682.1 712.5 683.1 15.84 0.450

Average feed intake (g) 1,002.3 974.0 958.6 996.0 962.3 20.46 0.481

Feed conversion ratio (FCR) 1.40 1.39 1.40 1.39 1.40 0.008 0.890

Day 21-42
Body weight (g/bird) at day 42 1,241.3 1,061.0 1,208.3 1,072.0 1,178.6 97.30 0.602

Average feed intake (g) 2,512.6 2,162.3 2,418.0 2,254.3 2,379.6 170.00 0.634

Feed conversion ratio (FCR) 2.02 2.04 2.01 2.10 2.02 0.037 0.461

Day 1-42
Body weight (g/bird) 1,957.1 1,758.8 1,890.5 1,784.50 1,861.8 90.6 0.561

Average feed intake (g) 3,515.0 3,136.3 3,376.6 3,250.3 3,342.6 160.6 0.563

Feed conversion ratio (FCR) 1.79 1.78 1.78 1.82 1.79 0.016 0.522

Table III. Effects of different levels of sumac seed powder (SSP) on carcass characteristics (g) of broiler chickens.

Item Control 0.05% SSP 0.10% SSP 0.15% SSP 0.20% SSP SEM P-value Linear Quadratic
Hot carcass 1,713 1,440 1,516 1,534 1,509 104 0.470 0.216 0.276

Cooked carcass 1,129 1,078 1,165 1,139 1,148 66 0.902 0.943 0.980

Breast 391 345 408 378 374 39 0.837 0.957 0.957

Thighs 173 185 184 188 191 9.5 0.740 0.555 0.736

Wings 50 49 56 49 57 4.7 0.615 0.975 0.823

Liver 54 54 54 55 57 5.4 0.988 0.830 0.752

Gizzard 40 44 45 47 45 3.74 0.738 0.291 0.385

Abdominal fat 67 33 34 33 66 5.74 0.255 0.783 0.939




