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Azizi et al.  Effect of sumac on broilers

demonstrated that dietary SSP had important 
influences on plasma LDL and HDL of broilers 
(P < 0.05). After consumption of SSP, the level of 
LDL decreased, whereas HDL increased in SSP 
supplemented group compared to control (P < 0.05). 
These findings are in accordance with Kheiri and 
colleagues (Kheiri et  al. 2015) who demonstrated 
that blood HDL concentrations were significantly 
increased and LDL decreased in SSP‑treated groups. 

(Valiollahi et  al. 2014) and Kheiri and colleagues 
(Kheiri et al. 2015) found a lower blood cholesterol 
level in broiler chickens fed sumac powder. 
Furthermore, research indicated that D‑limonene, a 
monocyclic monoterpene component of sumac, has 
hypocholesterolemic effects in the body (Kurucu 
et al. 1993, Marshall 1995, Santiago et al. 2011). 

Results of plasma LDL and HDL cholesterol in 
the current study are presented Figure I. Data 

A. Cholesterol

Cholesterol: P-value 0.003; Linear 0.005; Quadratic 0.011
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B. Glucose

Cholesterol: P-value 0.389; Linear 0.172; Quadratic 0.121
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C. Triglycerides

Triglycerides: P-value 0.173; Linear 0.396; Quadratic 0.366

D. HDL

HDL: P-value 0.003; Linear 0.001; Quadratic 0.001
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E. LDL

LDL: P-value 0.001; Linear 0.001; Quadratic 0.001

Dietary levels of SSP (%)

LD
L 

m
g/

dL

90

70

50

30

10
0 0.05 0.1 0.15 0.2

a

bc c
bc

b

F. Albumin

Albumin: P-value 0.948; Linear 0.965; Quadratic 0.973

G. Total protein

Total protein: P-value 0.243; Linear 0.031; Quadratic 0.025

Dietary levels of SSP (%)

To
ta

l p
ro

te
in

 g
/d

L

4

3.5

3

2.5

2

1.5
0 0.05 0.1 0.15 0.2

Dietary levels of SSP (%)

Tr
ig

ly
ce

ri
de

s 
m

g/
dL

80

40

50

60
70

30

20

10

0
0 0.05 0.1 0.15 0.2

Dietary levels of SSP (%)

A
lb

um
in

 m
g/

dL

2
1.8
1.6
1.4
1.2

1

0.4
0.6
0.8

0.2
0

0 0.05 0.1 0.15 0.2

Figure 1. Effect of dietary sumac seed powder (SSP) on blood biochemistry in broiler chickens.




