
World Applied Sciences Journal 18 (1): 130-134, 2012
ISSN 1818-4952
© IDOSI Publications, 2012
DOI: 10.5829/idosi.wasj.2012.18.01.813

Corresponding Author: A.A. Sadeghi,  Department of Animal Science, Science and Research Branch, 
Islamic Azad University, Tehran, Iran.  Tel: +21-4468060.

130

Effect of Ginger (Zingiber officinale) Powder
Supplementation on Total Antioxidant Capacity of Plasma and

Oxidative Stress in Broiler Chicks Challenged with Salmonella enteritidis

Ali Asghar Sadeghi, Wahab Izadi, Parvin Shawrang, Mohamad Chamani and Mehdi Aminafshar1 1 2 1 1

Department of Animal Science, Science and Research Branch, Islamic Azad University, Tehran, Iran1

Agricultural, Medical and Industrial Research School, NSTRI, AEOI, Karaj, Iran2

Abstract: This study was conducted to evaluate the effect of ginger supplementation on plasma
malondialdehyde (MDA) and total antioxidant capacity (TAC) in broiler chicks challenged with Salmonella.
At a 4 × 2 factorial arrangement, 400 1-day old chickens were randomly allocated to eight treatments. Treatments
were as: four ginger level (0.0, 0.25, 0.50 and 0.75%, as dry matter of diet) and two Salmonella challenging
programs (challenged and unchallenged) with five replicates. Mean plasma MDA levels decreased (P<0.05) in
birds fed ginger supplementation compare with those fed control diet and the best response was for those fed
diet containing 0.75% of ginger. Plasma MDA levels at days 21 and 42 of age in the birds challenged with
Salmonella increased compared to unchallenged control birds. Addition of ginger to diet of challenged chicks
resulted in decrease of MDA. The birds received ginger powder in diets had higher (P<0.05) level of TAC in
plasma than control treatment. Basal diet containing 0.75% of ginger showed better response than others.
Challenging resulted in decrease of TAC and including of ginger increased it. Based upon these results,
inclusion of ginger (0.75%) resulted in improvement of both TAC and MDA, in challenged and unchallenged
broiler chicks.
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INTRODUCTION fast and relatively simple method that has been

Broiler chicks constantly expose to stress, for evaluation of antioxidants [3]. 
example, they experience vaccination, changes in ambient The use of ginger powder as herbal medicine has
temperature and many other factors that cause to come antioxidative  properties and scavenges oxidative stress
into being stress. As a result of stress, the formation of [4, 5] and in a study increased plasma non-enzymatic
substances occurred which are known free radicals that antioxidant capacity in rats [6]. In the literature, there were
had undesirable effects on tissues of body [1]. A common no information concerning the effect of ginger on total
free radical formation in body named oxygen reactive antioxidant capacity of plasma and oxidative stress in
species (ROS) is generated in mitochondria follow unchallenged and challenged livestock animals.
oxidative metabolism. When amount of ROS reach more Therefore, this study was conducted to assess the effect
than antioxidant capacity (enzymatic and non enzymatic), of ginger on total antioxidant capacity  using  FRAP
oxidative stress can be occurred and malondialdehyde as assay, malondialdehyde as lipid peroxidation index and
sign of oxidative stress and lipid peroxidation increased as oxidative stress in unchallenged broiler chicks and those
their level reach in measurable range in blood. Oxidative challenged with Salmonella enteritidis.
stress causes damage to biologic macromolecules (such
as nucleic acids, membrane lipids and proteins) and MATERIALS AND METHODS
disorder of normal metabolism and physiology [1, 2].
Several methods for measuring total antioxidant activity Chickens, Diets and Study Design: A total of 400 1-day
are available and have been used with blood plasma [2]. old commercial broiler chickens (Ross 308) was obtained
The ferric reducing antioxidant power (FRAP) assay is from   local   hatchery.   Chickens   reared   in   house  and

considered a routinely available procedure suitable for the
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Table 1: Ingredients and chemical composition of experimental rationsa

Ingredients (%) Starter Grower
Yellow corn 58.13 62.21
Soy bean meal 32.81 25.84
Fish meal 3.00 0.00
Soy bean oil 2.04 2.76
Corn gluten meal -- 5.00
DCP 1.54 1.76
CaCO 1.10 1.173

Salt 0.36 0.26
Mineral Premix 0.25 0.25
Vitamin premix 0.10 0.20
Methionine 0.17 0.00
Lysine -- 0.06
Celite 0.50 0.50b

Chemical composition
ME (kcal/kg) 2.92 3.06
Protein (%) 21.00 19.50
Calcium (%) 1.00 0.90
Phosphorus (%) 0.50 0.45
On an as-fed basisa

Ginger or antibiotic was added to diets in replace of celiteb

environment condition such as temperature, ventilation
and light were controlled. Chickens were fed a starter diet
from d 1 to 21 and a grower diet from d 22 to 42 (Table 1).
Access to feed and water was ad libitum throughout the
whole experiment. Chickens were randomly allocated into
pens. At a 4 × 2 factorial arrangement, 400 1-day old
chickens were randomly allocated to eight treatments.
Treatments were as: four ginger level (0.0, 0.25, 0.50 and
0.75%) and two Salmonella challenging programs
(challenged and unchallenged) with five replicates.
Challenging was performed with 0.1 ml included 1 × 107

cfu/ml Salmonella enteritidis by oral gavage. Therefore,
in this study there were eight treatment groups and each
group had five replications that experiment was arranged
as factorial basis a complete randomized design and pens
were used as replicate units.

Sample Collections: On the morning of d 21 and 42 of the
experiment, 2 birds per pen were randomly picked out from
each treatment after 12 h without feed and body weight of
each  bird was  measured  followed  by  blood samples
(5.0 ml) taken from the wing vein into tubes containing
EDTA. Blood samples were incubated at 37°C for 2 h,
subsequently centrifuged at 1500 × g for 10 min and the
plasma samples were stored in 1.5 ml microtubes at -20°C
for further assay.

TBARS Assay: Malondialdehyde, an index of lipid
peroxidation and oxidative stress, was determined with
TBA method, as described by Placer et al. [7]. Cayman’s

assay  kit used for this assay. Briefly: 0.5 ml plasma with
2.5 ml tricholor acetic acid 20% and 1 ml TBA 67% are
mixed then putting 30 min in hot water bath after cooling
added  4 ml  butanole and finally 10 min centrifuged in
1500 × g, after collection supernatant and forming a stable
pink color that is measured spectrophotometrically OD at
532 nm.

FRAP Assay: For determining the total antioxidant
capacity, the method of Benzie and Strain was used [3].
Briefly, working solution of FRAP containing 10 volume
buffer acetate (300 µmol/l pH=3.6) with 1 volume TPTZ
solution on HCl (40 mmol/l) was prepared, then 1 ml
solution of Fecl (20 mmol/l) was added. After provided3

working solution, 1.5 ml was put in the cell and incubated
for 10 min at the room temperature, then measured
spectrophotometrically optical density at 532 nm as blank.
In test tubes, 50 µl of plasma was replaced by working
solution and change in absorption was measured at room
temperature at 532 nm after 10 min incubation time.

RESULTS

Results of MDA at days 21 and 42 of age are shown
in Figure 1 and 2. Mean plasma MDA levels decreased
(P<0.05) in birds fed ginger supplementation compare with
those fed control diet and the best response was for those
fed diet containing 0.75% (as dry matter of diet) of ginger.
Plasma MDA levels at days 21 and 42 of age in the birds
challenged with Salmonella increased compared to
unchallenged control birds. Addition of ginger to diet of
challenged chicks resulted in decrease of MDA. Results
of total antioxidant capacity at days 21 and 42 of age are
shown in Figures 3 and 4. The birds received ginger
powder in diets had higher (P<0.05) level of total
antioxidant capacity in plasma than control treatment.
Basal diet containing 0.75% of ginger showed better
response than others. Challenging resulted in decrease of
TAC and including of ginger increased it.

DISCUSSION

Rapid growth rate and bacteria’s challenge in broiler
chicks cause an increase in free radicals and accumulation
of body fat in broiler chicks that finally results in increase
of oxidative stress and the birds being susceptible many
diseases such as heart diseases. So consumption of
products rich in antioxidants as additive in broiler diets
may increase physiological antioxidant defences which
may  decrease  oxidative   stress.   Therefore,   the  present
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Fig. 1: Oxidative stress index (MDA, as µmol/ml) in plasma of broiler chicks at day 21 of age

Fig. 2: Oxidative stress index (MDA, as µmol/ml) in plasma of broiler chicks at day 42 of age

Fig. 3: Total antioxidant capacity of plasma (TAC, as µmol per ml) in broiler chicks at day 21 of age

study investigated the effect of ginger powder study indicated that ginger powder had antioxidant
supplementation on malondialdehyde as one of the blood properties. Ginger powder contains many of compounds
oxidative stress index and plasma non-enzymatic that had biological activities, including antioxidant [8, 9],
antioxidant capacity in broiler chicks. Results of this antimicrobial  [10-12]  and various pharmacological effects
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Fig. 4: Total antioxidant capacity of plasma (TAC, as µmol per ml) in broiler chicks at day 42 of age
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