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Effect of sumac on broilers

to Anacardiaceous family, growing worldwide,
especially in temperate and sub‑tropical regions.
Traditionally, sumac has been used as medicine
(Zargari 1997) by native North Americans for
the treatment of bacterial diseases, such as
syphilis, gonorrhea, dysentery, and gangrene
(Erichsen‑Brown 1989). Research indicated that
sumac extracts have various health‑promoting
benefits, due to a multitude of compounds with
antifibrogenic,
antifungal,
antinflammatory,
antimicrobial, antimutagenic, antioxidant, antiviral,
cytotoxic, hypoglycaemic and leukopenic properties
(Rayne and Mazza 2007, Marech et al. 2018).
Sumac fruits contain flavonols, phenolic acids,
hydrolysable tannins, anthocyanins, and organic
acids such as malic, citric and tartaric acids (Jung
1998, Greathead 2003, Ozcan and Haciseferogullari
2004). More recently, there has been a resurgence in
interest in sumac seed due to the aforementioned
potential bioactive properties (Rayne and Mazza
2007). Some researchers have proved an increase in
body weight and decrease in feed efficiency, when
supplementing sumac in broilers diet (Gulmez et al.
2006, Ghasemi et al. 2014).
Therefore, keeping in view the positive effects of
sumac or its potential bioactive components, the
present research was designed to evaluate the
impact of different levels of sumac seed powder (SSP)
on growth performance, carcass traits, hematology,
immunity, and ileal microflora of broiler chickens.

crude protein (CP). Energy levels were adjusted with
vegetable oil and digestible amino acid levels with
soybean meal, fish meal and synthetic amino acids.
The composition and nutrient specifications of diets
are reported in Table I.
Chicks had ad libitum access to water and feed.
Day old chicks were brooded using heaters, while
humidity was kept at 55 to 65% by adding water
to floor. The temperature and humidity program
were set according to the instructions for Ross 308
broilers (Aviagen). The lighting program was based
as suggested by the Ross management manual
(Aviagen) and comprised 23:1 h light:darkness until
slaughter at day 42. Birds were vaccinated against
bronchitis disease (at 1 day of age), Newcastle disease
(at 11 and 21 days of age), influenza disease (9 days
of age) and Gumboro disease (14 and 23 days of age).

Growth performance and carcass traits
Average individual BW and average daily gain
(ADG), and cage average daily feed intake (ADFI) as
well feed conversion ratio (FCR) were recorded on
a weekly basis. The FCR values were corrected for

Table I. Ingredients and nutrient analysis of diets fed to broiler
chickens.
Ingredients (%)
Starter
Corn
56.9
Soybean meal (43% CP)
33.1
Fish meal
3.4
Vegetable oil
2.0
Dicalcium phosphate
1.55
Oyster shell
1.03
DL-methionine
0.01
*
Vitamin premix
0.5
**
Mineral premix
0.5
Salt
0.26
Sand
0.75
Nutritional content
ME (kcal/kg)
2,910
Crude protein (%)
20.1
Crude fat (%)
4.60
Ca (%)
0.95
Total P (%)
1.23
Available P
0.45
Meth
0.50
Lys
1.01
Met + Cys
0.83

Materials and methods
Animals, diets and management
All experimental procedures conducted were
approved by the Islamic Azad University (Rasht
Branch, Rasht, Iran) in accordance with the
institutional animal welfare procedure for
experimental rearing and handling of poultry.
A total of 225 one day‑old male chicks of Ross
308 strain (Aviagen) were allotted to five dietary
treatment groups with three replicates per
treatment. Groups were formed by animals with
similar mean body weight (BW).
The sumac was locally purchased and it was
ground to a fine powder and then mixed with
the basal diet. The dietary treatments were as
follows: a basal diet (BD) without SSP as control,
and the BD including 0.05, 0.10, 0.15 and 0.20%
SSP, respectively. During the whole experimental
period (42 days), birds were fed corn‑based grower
(1‑21 days) and finisher (22‑42 days) diets, and
covering the nutrient requirements as suggested by
the Ross breeder manual (Aviagen). Diets provided
similar metabolizable energy (ME kcal/kg) and
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Finisher
58.7
30
3.5
3.5
1.55
1.18
0.01
0.5
0.5
0.26
0.75
3,030
19
6.14
0.9
1.06
0.36
0.38
1.01
0.71

V itamin A, 7.2 mg; D3, 1.6 mg; vitamin E, 14.4 mg; vitamin K3, 1.6 mg; vitamin B1,
0.72 mg; vitamin B2, 3.13 mg; vitamin B3, 4 mg; vitamin B6, 1.2 mg; vitamin B9,
0.5 mg; vitamin B12, 6 mg; vitamin B5, 12 mg; H2, 2 mg; choline chloride, 3 mg and
Antioxidant; 10 mg.
**
Mn, 13227 mg; Fe, 100 mg; Zn, 4235 mg; Cu, 16 mg; I, 0.64 mg and Se, 0.2 mg.
*
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