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Abstract 

 
The aim of the present study was to evaluate the effect of ginger and cumin powders on performance of broiler 

chicks. A total of 144 day old (Ross 308 broiler) chicks were randomly divided into four groups. Chicks were fed 
basal diet as control (T1), 0.2% ginger (T2) and 0.2% cumin (T3) powder. At the end of the trial, four birds form 
each treatment were slaughtered. Feed intake, body weight gain, feed conversion ratio (FCR) and visceral organs 
were investigated. Some haematological parameters such as calcium (Ca), phosphorus (P), cholesterol, triglycerides 
and antibody titre against Newcastle vaccine were also evaluated. Data showed that feed intake and body weight  
gain increased significantly in T2 and T3 in comparison to control (P<0.05). FCR improved significantly in T3 
compared to T1 and T2. Percentage weight of abdominal fat and Bursa of fabricuous decreased significantly in T3. 
Percentage weight of spleen, gizzard and carcass yield increased significantly in T3. However, percentage weight of 
liver and heart increased significantly in T2. Cholesterol profile decreased significantly in experimental groups 
compared to control. Serum Ca increased significantly in T3 and P concentration decreased significantly in T2 
groups. Antibody titre increased significantly in treated groups measured at 35 and 42 days. In conclusion, it seems 
that ginger and cumin powder in the feed at level of 0.2% has significant effect on performance and blood 
biochemistry in broiler. 
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Introduction 

 
Ginger (Zingiber officinale Roscoe) is one of the 

spices which are widely used in many countries as a 
food condiment and as a medicinal herb. The main 
important compounds in ginger are gingerol, gingerdiol 
and gingerdione that have the ability to stimulate 
digestive enzymes and affect the microbial activity 
(Demir et al., 2003; Zomrawii et al., 2012). Several 
pharmacological effects of the ginger have been 
reported such as antiulcer, antioxidant, antibacterial, 
antifungal and anthelmintic (Greathead, 1999; 
Akoachere et al., 2002; Mahady et al., 2008; Moorthy 

et al., 2009). In addition, some other researchers 
showed that ginger has antibacterial and anti 
inflammatory actions too (Ferreira et al., 1999; Mahady 
et al., 2008; Zomrawii et al., 2012).  

Cumin (Cuminum cyminum) is one of the herbal 
plants that contains most dietary nutrients such as 
carbohydrates, fats of both saturated and unsaturated 
fatty acids and proteins, in addition to minerals and 
vitamins (Ibrahim et al., 2007). Many poultry 
researchers found that there is an increase in body 
weight, feed conversion ratio, with decreasing 
haematological values of some important blood 
parameters using 2% of cumin in broiler diets
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(Mansoori et al., 2006). Cumin is a one popular spice that 
is regularly used as a flavouring agent and an alternative 
antimicrobial agent that is safe for human applications 
(Weiner, 1994; Iacobellis et al., 2005). Cumin has also 
anticoccidal, antioxidant and antifungal properties (Pish 
Jang, 2011). Some of its medical effects are related to 
their secondary metabolites such as phenols, tannins, oils 
and so on. 

Herbal plants have been used as an additive in 
poultry feed for a long time to improve the growth 
performance by stabilizing the microbial flora in the 
intestine and preventing some specific intestine pathogens 
(Akoachere et al., 2002; Al-Kassie, 2010). The objective 
of this study was to explore the potential uses of ginger 
and cumin as herbal feed additives on performance, blood 
biochemistry and haemotology in broiler chicks. 
 
Materials and Methods 
 

The experiment was conducted at Veterinary Poly 
Clinic, Islamic Azad University Shahrekord, Iran. 
Animals under studied were 144 one day old (Ross 308) 
broilers. The birds were divided into 3 groups in a 
completely randomized design. Duration of the 
experiment was 42 days. Ginger and cumin were 
purchased from local markets and grounded separately to 
a fine powder and then added to the basal diet. The 
composition of basal diet (Table 1) was formulated 
according to the recommendation of National Research 
Council (NRC, 1994). Feed and fresh water were offered 
ad libitum during this experiment. Treatments were basal 
diet as control diet (T1), basal diet with 0.2% ginger (T2) 
and basal diet with 0.2% cumin (T3). The live body 
weight gain of bird was measured individually and feed 
consumption and feed conversion efficiency were 
measured. At 35th day of the experiment, blood samples 
were taken from two birds per replicate from each group 
to determine antibody titre against Newcastle disease 
virus (Hirst, 1942). At the end of the trial (42 days), 4 
birds from each treatment were slaughtered and weighed. 
Blood samples from each bird were collected and stored 
at +4°C for 24 h. The serum samples were subjected to 
biochemical determination including cholesterol and 
triglycerides levels (Ellefson and Graway, 1967) and 
antibody titre against Newcastle vaccine as described 
before. In addition calcium (Ca) and phosphorus (P) 
levels were determined by the method described by 
Gindler and King (1972). The histomorphometric 
examination of small intestine was performed by light 
microscopy, and the measurement was done using public 
domain image analysis software (Image J, National 
Institute of Mental Health, Bethesda, MD, USA).  

Data were recorded and analyzed by using General 
Linear Model procedure (SAS, 2001). Difference between 
means was determined by Duncan's multiple ranges. 

 

Table 1: Composition of the experimental diets for broiler 
chicks 

Ingredients % 0-14  
(days old) 

15-29  
(days old)

29-42  
(days old)

Corn grain 51.64 56.61 60.37 
Soybean meal 37.74 32.30 27.81 
Wheat grain 5.00 5.00 5.00 
Oil 1.40 2.03 2.84 
Dicalcium phosphate 1.56 1.47 1.39 
Oyster shells 1.17 1.13 1.08 
Methionine DL 0.30 0.29 0.27 
Lysine-L 0.13 0.13 0.30 
NaCl 0.26 0.24 0.14 
Vitamin Premix* 0.30 0.30 0.30 
Mineral Premix* 0.30 0.30 0.30 
Ginger/Cumin  0.20 0.20 0.20 
Calculated nutrient 
content 

   

ME (Kcal/Kg) 2.850 2.950 3.050 
CP (%) 22 20 18.5 
Ca (%) 0.90 0.85 0.80 
Available Phosphorus (%) 0.45 0.42 0.40 
Lysine (%) 1.35 1.20 1.16 
Na (%) 0.16 0.15 0.15 
Methionine + Cystine (%) 0.97 0.87 0.85 

Supplied per kilogram of feed: 7.500 IU of vitamin A, 2000 IU 
vitamin D3, 30 mg vitamin E, 1.5 µg vitamin B12, 2 mg B6, 5 
mg Vitamin K, 5 mg vitamin B2, 1 mg vitamin B1, 40 mg 
nicotinic acid, 160µg vitamin Biothine, 12 mg Calcium 
pantothenate, 1mg Folic acid, 20 mg Fe, 71 mg Mn, 100µg Se, 
37mg Zn, 6 mg Cu. 
 
Results 
 

Data of feed intake, broiler weight and FCR are 
shown in Table 2. Feed intake increased significantly 
(P<0.05) in T3 compared to the control   group.  Body 
weight was significantly high in T2 group. However, the 
FCR increased significantly in T3. 

Carcass characteristics of control and treated groups 
are given in Table 3. The results indicated that abdominal 
fat decreased (P<0.05) in T3 group compared to control 
while percentage weight of spleen, gizzard and carcass 
yield increased significantly (P<0.05) in the same group. 
Percentage weight of Bursa of Fabricius decreased 
significantly in the treated groups compared to control. 
Percentage weight of liver and heart increased 
significantly (P<0.05) in T2 group compared to control 
and T2. 

Blood cholesterol and triglyceride, Ca and P 
concentration are given in Table 4. The results revealed 
that triglyceride decreased significantly in T2 while 
cholesterol concentration decreased significantly in both 
T2 and T3. Concentration of Ca increased significantly in 
T3 while P concentration decreased significantly in both 
treated groups. 

The effect of experimental diets on antibody titre is 
given in Table 5. The results revealed that antibody titre
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Table 2: The effect of experimental diets on performance of broilers 
Treatments FI (g/d) BW (g/d) FI (g) FCR (g/g) Pre-slaughter weigh (g) 
T1 84.35c 42.19c 3522b 1.96b 1785c 
T2 85.40b 44.30a 3611a 1.93b 1855a 
T3 86.20a 43.21b 3626a 2.01a 1817b 
MSE 0.112 0.037 0.631 0.022 0.944 

Means within a column with no common letter are significantly different (P<0.05); T1: Basal diet; T2: basal diet with 0.2% ginger; 
T3: basal diet with 0.2% cumin; FI: feed intake, BWG: body weight gain; FCR: Feed conversion ratio, TFI: total feed intake 
 
Table 3: The effect of experimental diets on carcass traits of broilers 

Treatments Abdominal Fat 
(%) 

Liver 
(%) 

Bursa of Fabricius 
(%) 

Spleen (%) Gizzard 
(%) 

Heart (%) Carcass Yield 
(%) 

T1 1.50a 2.67b 0.108a 0.114c 1.82b 0.512b 74.37b 
T2 1.32b 2.79a 0.105b 0.120b 1.73c 0.531a 75.11b 
T3 1.21c 2.74b 0.102c 0.132a 1.86a 0.527b 74.45a 
MSE 0.246 0.395 0.117 0.321 0.251 0.064 0.110 

Means within a column with no common letter are significantly different (P<0.05); T1: Basal diet; T2: basal diet with 0.2% ginger; 
T3: basal diet with 0.2% cumin 
 
Table 4: The effect of experimental diets on haematological and 

serum parameters  
Treatments Triglyceride  

(mg/dl) 
Cholesterol  

(mg/dl) 
Ca  

(mg/dl) 
P  

(mg/dl) 
T1 113.25a 131.11a 10.13c 7.62a 
T2 105.50c 121.25b 10.17b 7.22c 
T3 109.25b 123.25b 10.21a 7.34b 
MSE 0.722 0.611 0.117 0.251 

*Means within a row with no common on letter are significantly 
different (P<0.05); T1: Basal diet; T2: basal diet with 0.2% 
ginger; T3: basal diet with 0.2% cumin 
 
Table 5: The effect of experimental diets on antibody titre 

against Newcastle vaccine  
Treatments 35 days (log2) 42 days (log2) 
T1 3.11b 4.58b 
T2 3.58a 4.78a 
T3 3.78a 4.84a 
MSE 0.282 0.298 

Means within a column with no common letter are significantly 
different (P<0.05); T1: Basal diet; T2: basal diet with 0.2% 
ginger; T3: basal diet with 0.2% cumin  
 
Table 6: The effect of experimental diets on intestinal 

histology (µm) of broilers 
Treatments Mucosa Muscularis  Serosa Total 
T1 112c 12.15b 7.17c 130.5c 
T2 117b 12.50a 8.11a 139a 
T3 119a 12.21b 7.85b 136.5b 
MSE 0.751 0.023 0.075 0.222 

Means within row with no common on letter are significantly 
different (P<0.05); T1: Basal diet; T2: basal diet with 0.2% 
ginger; T3: basal diet with 0.2% cumin 
 
increased significantly (P<0.05) in T2 and T3 at 35th and 
42nd day. 

The effect of supplementation on the histology of 
intestines is given in Table 6. The results revealed that 
mucosal length increased significantly in T3 while 
muscularis and serosal length increased significantly in 

T2. Overall the length increased significantly (P<0.05) in 
T2 compared to control. 
 
Discussion 
 

Zingiber has been extensively studied for a broad 
range of biological activities including antibacterial, 
anticonvulsant, analgesic, antiulcer, antitumour, 
antifungal, antispasmodic and antiallergenic. It has the 
ability to increase digestive fluids, increase absorption 
and neutralize toxins and stomach acid. Some researchers 
have shown increase bile secretion, as well as increase 
action and tone of the bowels (Yoshikawa et al., 1994; 
Akoachere et al., 2002). Ginger contains volatile oils like 
borneol, camphene, citrl, eucalyptol, linalool, 
phenllandrene, zingibaine, gingerol, zingironeand, 
shogaol and resin. Ginger speeds up digestion and 
enhances the secretion of protein digesting enzyme 
(Ferreira et al., 1999; Soumyanath et al., 2006; Zomrawii 
et al., 2012). 

In the present study, feed intake, weight gain and 
FCR improved in the treated groups. Iqbal et al. (2011) 
reported that body weight and FCR were improved using 
ginger in broiler diets. In other studies, increase ginger 
levels in the ration up to 2% showed lower feed intake 
and total weigh gain (Herati and Marjuki, 2011). In this 
study, abdominal fat percentage was lower when broiler 
diet was supplemented medicinal plants (Greathead, 
1999; AL-kassie et al., 2011).  

The use of ginger and cumin led to higher antibody 
titre against Newcastle vaccine in this study. Some 
authors reported that using specific combinations of herbs 
in formulations may act as antioxidants by exerting 
superoxide scavenging activity or by increasing 
superoxide dismutase activity (Weiner, 1994; Jazani et al., 
2009). The higher number of antioxidants may help in 
improved immune status in broilers. 
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Serum cholesterol and triglyceride were lower when 
broilers feed was supplemented with medicinal plants. 
These results are supported by the findings of some other 
authors (AL-Kassie et al., 2011; Akbarian et al., 2012). 
Babu and Srinivasan (1997) suggested that such a  
cholesterol-lowering effect could be mediated by the  
stimulation  of  hepatic  cholesterol-7-hydroxylase which  
converts  cholesterol  to  bile  acids,  facilitating  the 
biliary cholesterol excretion. The decrease in the level of 
cholesterol and triglyceride in T2 and T3 is expected to be 
due to the active compound found in cumin and ginger 
which stimulate the hepatic 3-hydroxyl- 3methyglutaryl 
coenzyme A that synthesized the cholesterol. In addition 
the reduction in blood cholesterol could be attributed to 
the reduction in some hormones secreted by the cortex of 
adrenal glands, which in turn causes the reduction in the 
secretion of fatty acids from adipose tissues or the 
reduction of fat oxidation that lead to the reduction of 
level of fatty acids including cholesterol and triglyceride 
(Aami-Azghadi et al., 2010; Khajeali et al., 2012).  

Calcium  and  phosphorous  play  critical  roles  in  
bone formation  and  neuromuscular  function.  Calcium 
is also necessary for blood clotting and functioning of 
certain enzymes while phosphorus helps to control acid-
alkaline reaction of the blood (Zomrawi et al., 2013). 
Cumin consists of minerals such as potassium, sodium, 
calcium, iron, phosphorous and nutritional vitamins like 
thiamine, riboflavin, niacin, vitamin A and C. Ginger has 
magnesium, calcium and phosphorus which function 
together in bone formation, muscle contraction and nerve 
transmission. The high content of these minerals in ginger 
makes it a useful candidate for muscle spasms, 
depression, hypertension, muscle weakness, convulsions, 
confusion, personality changes, nausea, lack of 
coordination and gastrointestinal disorders (Yoshikawa et 
al., 1994). The finding of this experiment is not similar to 
Zomrawi et al. (2013) who showed that the calcium level 
decreased and phosphorous level increased with zingiber 
supplementation.   

The  gastrointestinal  system  is  affected  by  ginger  
and  cumin, which  have  a  definite  effect  on intestinal  
motility and ultra structure of intestinal villi, (Takaki  et  
al.,  1990).  According to Samanya and Yamauchi (2002), 
increased  villus  height  is  associated with  increase  
digestive  and  absorptive  function  of  the intestine due 
to the increased absorptive surface area, the  expression  
of  brush  border  enzymes  and  the nutrient transport 
systems. In fact, growth promoters in herbal plants are 
able to modify the morphology of the small intestine. This 
could be attributed to the fact that the promoters reduce 
the growth of many pathogenic or nonpathogenic 
intestinal organisms. The reduction of the inflammatory 
reactions at the intestinal mucosa leads to the increase   
villus area (Miles et al., 2006). 

These results showed that ginger and cumin additives 
have a great potential to be utilized as an alternative to 
enhance performance and blood biochemistry in broiler 
chicks.  
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