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This study was carried out to investigate the effect of silybum marianum (SM), 
Curcuma spp (CP), or their mixture (PM) on intestinal microflora and broiler chicken 
performance. A total of 180 unsexed broiler chicken (Ross-308) were randomly 
assigned to 4 diets with 3 replications of set 15 chickens in each. Diets were included 
control or the inclusion of SM, CP, or PM (equal amount) at level of 0.5% in diets. 
Feed intake, body weight gain, and feed conversion ratio were significantly increased 
by diets contained CP and PM rather other diets at 42 days of age (P<0.05). In contrast, 
the inclusion of SM and PM in diets resulted in significantly decreases in total number 
of bacteria, gram-negative bacteria, and coliforms bacteria in ileum rather other diets at 
42 days of age (P<0.05). The inclusion of tested medicinal plants in diets led to 
significantly decreases in pH value in ileum and  significantly increases in intestinal 
weight and length rather control (P<0.05). The results of present study have shown that 
the inclusion of 0.5% Curcuma spp or Silybum marianum in diets boost up broiler 
chicken performance and reduced ileum pathogenic bacteria. The equal mixture of 
tested medicinal plants showed mutual effects which could help to improve intestinal 
health and well being of poultry.  
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INTRODUCTION 

Antibiotic resistance and unreliable antibiotic therapy in poultry (Joerger, 2002) have lead to 
ban the use of antibiotic in many countries (Patterson and Burkholder, 2003). Increasing 
investigations regarding alternatives to antibiotics were widely carried out to achieve gut health 
and best growth performance. It is well documented that effect of antibiotics alternatives are 
mediated by intestinal microflora (Joerger, 2002). Today, there is accelerating trend toward the 
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development of using alternative ingredients particularly those from plants which are perceived 
as natural and safe ingredients. Medicinal plants are being used as feed additive to improve 
growth performance, to manipulate gut functions and microbial habitat of domestic animals 
(Panda et al., 2000). The positive effects of medicinal plants were shown on health condition and 
production performance (Yakhkeshi et al., 2012; Elmakki et al., 2013). A variety of medicinal 
plants have been widely used to maintain and improve health of birds (Yakhkeshi et al., 2012; 
Jadalla et al., 2014) as prohibitory the growth of inward baneful bacteria through the digestion 
system (Hernandez et al., 2004). They can modulate microflora population and improve growth 
performance (Chen et al., 2003; Garca et al., 2007; Yakhkeshi et al., 2012). 
Curcuma longa is a perennial herb, and a member of Zingiberacae family. Curcuma longa has 
been reported to have antimicrobial, anti-inflammatory, anti-viral, antioxidant, and anti-cancer 
effect (Gandhi et al., 2011). The main active component of Curcuma longa is curcumin 
(diferuloylmethane) which commonly used in Iran and Indian cuisine as a spice and food-
coloring.  

Silybum marianum is a member of Asteraceae family. Silybum marianum have been used as 
a natural medication for the liver and biliary duct since ancient times. Pharmacologically 
effective substance of silymarin includes four main ingredients: silybin, silychristin, silydianin, 
and isosilybin (Ding et al., 2001) which have hepatoprotective, anti-inflammatory, cytoprotective 
and anti-carcinogenic effects (Manna et al., 1999). 
Although, there are many inconsistent results regarding substitution of medicinal plants for 
antibiotic and clarifying roles of these additives in poultry production, but some of these 
additives have been reported to have a great potential to replacement of antibiotics. Therefore, the 
present study was carried out to determine whether Silybum marianum and Curcuma spp or their 
mixture would influence the growth performance and intestinal microflora of broiler chicken to 
get health condition.  
 

MATERIAL AND METHODS 
 

Experimental Design and Birds 
A total of 180 unsexed 1-day-old broiler chickens (Ross 308) were randomly divided to 4 

treatments with 3 replications of 15 birds in each. Treatments were included of control (without 
medicinal plant) and the inclusion of Silybum marianum (SM), Curcuma spp (CP), or equal 
amount of plant mixture (PM) at level of 0.5% in diets. Diets were designed as starter (1 to 21 
days of age) and grower (22 to 42 days of age) based on NRC (1994) recommendations to meet 
their nutrient requirements (Table 1). Feed and water were offered ad libitum in all period of 
experiment. Body weight gain (BWG), feed intake (FI), feed conversion ratio (FCR), and 
mortality were measured. The lighting schedule was 23 h light / 1 h darkness at 32°C the first 
day. This was subsequently reduced 3°C each week until third week. Thereafter it was constant.  
 
Intestinal pH and Characteristics 

Two birds from each replicate were randomly selected and sacrificed by cervical dislocation 
at 42 days of age. Weights and length of small intestinal as well as pH value of intestinal were 
measured. The digesta diluted nine-fold (w/v) with distilled water were stirred for 5 min and the 
pH of the suspensions were measured using a calibrated pH meter. 
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Microbial Sampling and Incubation 
On day 42 of the experiment, 2 birds from each replicate were slaughtered by cervical 

dislocation and ileum contents were collected. Contents were gently removed into sterile 
sampling tubes and immediately transferred on ice to the laboratory. Serial dilutions of 1 g 
sample (10−4 to 10−7) were made. Selective media of Nutrient Agar, MacConkey Agar, Eosin-
methylene Blue Agar, and Xylose Lysine Deoxycholate Agar were inoculated to detect the total 
number of bacteria, coliforms, gram-negative bacteria, and Salmonella, respectively. Total 
number of bacteria and coliforms were counted after aerobic incubation for 24 h at 37°C. Gram-
negative bacteria were counted after incubation for 48 h at 37°C and Salmonella were counted 
after incubation for 24 h at 37°C. 

 
Table 1. Diet composition at different periods of the experiment1 

Ingredient (% or as stated) Starter (1-21 d) Grower (22-42 d) 
Corn grain 53.80 60.74 
Soybean meal (45% CP/kg) 38.70 32.22 
Soybean oil 3.0 3.0 
Calcium carbonates 1.63 2.05 
Dicalcium phosphate 1.72 1.15 
Premix2 0.50 0.50 
Common salt 0.44 0.23 
DL-Met 0.14 0.06 
L-Lys 0.07 0.05 
Calculated Analysis   
Metabolizable energy (kcal/kg) 3,000 3,055 
‍Crude protein 21.54 19.09 
Calcium 0.93 0.85 
Available phosphorus 0.45 0.33 
Calcium: Phosphorus 2.07 2.57 
Energy: Protein 139.27 160.03 

1Silybum marianum, Curcuma spp, or plants mixtures (equal amount) were added to the basal diet at 0.5% to make the 
respective diets for each experiment, respectively. 2Supplied the following per kilogram of diet: vitamin A (retinyl acetate), 
8,000 IU; vitamin D3 (cholecalciferol), 3,000 IU; vitamin E (DL-alpha-tocopheryl acetate), 25 IU; menadione , 1.5 mg; 
vitamin B12 (cyanocobalamin), 0.02 mg; biotin, 0.1 mg; folacin (folic acid), 1 mg; niacin (nicotinic acid), 50 mg; 
pantothenic acid, 15 mg; pyridoxine (pyridoxine_HCl), 4 mg; riboflavin, 10 mg; and thiamin, 3 mg (thiamin mononitrate); 
10 mg of copper (CuSO4); 1.0 mg of iodine Ca (IO3) 2; 80 mg of iron (FeSO4_H2O); 100 mg of manganese (MnSO4_H2O); 
0.15 mg of selenium (NaSeO3); 80 mg of zinc (ZnSO4_H2O); and 0.5 mg of cobalt (CoSO4). 

 
Statistical Analyses 

All data were analyzed for normal distribution using the NORMAL option of the 
UNIVARIATE procedure of GLM procedure of SAS software (SAS Inst. Inc., Cary, NC). A 
completely randomized design was employed. Pen was used as the experimental unit and data 
were analyzed by GLM procedure. Logarithmic (log10) transformation was applied for microbial 
colony forming unit (CFU). Duncan’s multiple range test were used for comparison of means 
(P<0.05). 

 
RESULTS 

 
The effect of dietary treatments on broiler chicken performance is shown at Table 2. The 

results indicated that the diets contained CP or PM led to significantly increases in FI and BWG 
as well as significantly decreases in FCR rather other diets (P<0.05). Diets contained medicinal 
plants resulted in significantly decreases in mortality rather control (P<0.05). Table 3 showed the 
effect of diets on ileum microflora population at 42 days of age. Diet contained SM or PM caused 
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to significantly decreases in total number of bacteria, gram-negative bacteria, and coliforms 
bacteria rather other diets (P<0.05). Moreover, none of samples had shown Salmonella. The 
effect of diets on the intestinal characteristics, pH, intestinal weight, and length, are presented at 
Table 4. The inclusion of tested medicinal plants in diets led to significantly decreases in pH 
value in ileum rather control (P<0.05). Same diets induced significantly increases in intestinal 
weight and length rather control (P<0.05). 

 
Table 2. Effect of diets on broiler chicken performance at 42 days of age 

Treatment FI1 (g/d per bird) BWG2 (g/d per bird) FCR3 Mortality 
(%) 

Control 112.9b 50.4b 2.2b 3.3a 
SM4 103.2c 45.3c 2.3c 2.0b 
CP5 116.2a 53.3a 2.2a 1.7b 
PM6 116.0a 53a 2.2a 1.7b 
SEM 2.82 1.28 0.06 0.35 
P value 0.023 0.051 0.081 0.011 

Means with common letters in the same column are not significantly different (P<0.05). SEM: Standard error of the means. 
1Feed intake, 2Body weight gain, 3Feed conversion ratio. 4Silybum marianum, 5Curcuma spp, and 6Plants mixture. 

 
 

Table 3. Ileum microflora in response to diets at 42 days of age (Log10 cfu/g of digesta) 
Treatment Total  number of bacteria Gram-negative Coliforms  Salmonella  

Control 10.00a 9.33a 9.00a Negative 
SM1 8.33b 7.33b 6.00c Negative 
CP2 9.50a 9.33a 7.17b Negative 
PM3 8.83b 7.83b 6.50c Negative 
SEM 0.23 0.21 0.18 NA4 
P value 0.0001 0.0001 0.0001 NA 

Means with common letters in the same column are not significantly different (P<0.05). SEM: Standard error of the means. 
1Silybum marianum, 2Curcuma spp, 3Plants mixture, and 4Not applicable. 

 
Table 4. Effect of diets on the intestinal characteristics of birds at 42 days of age 

Treatment  pH  Weight (g) Length (cm) 
Control 6.69a 71.70b 198.50b 
SM1 5.58b 82.80a 225.60a 
CP2 5.87b 80.50a 219.60a 
PM3 5.82b 85.30a 232.70a 
SEM 0.15 2.19 5.41 
P value 0.004 0.003 0.004 

Means with common letters in the same column are not significantly different (P<0.05). SEM: Standard error of the means. 
1Silybum marianum, 2Curcuma spp, and 3Plants mixture. 
 

 
DISCUSSION 

 
Various parameters such as plant parts, physical properties, genetic variation, age, used 

dosage, extraction method, harvest time, and compatibility with the other ingredients can 
influence performance of broiler chicken fed with medicinal plant (Yang et al., 2009). Based on 
obtained results, it posses that SM and CP had different effect on measured traits. The inclusion 
of CP in diets (as single or mixed with SM) could promote performance traits (FI, BWG, and 
FCR), while the inclusion of SM in diets (as single or mixed with CP) could decrease detrimental 
bacteria colonization in ileum. Dietary supplementation of CP exhibited a significantly positive 
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effect on FI, BWG, and FCR which is in accordance with several reports (Durrani et al., 2006; 
Kumari et al., 2007; Rajput et al., 2013), who validated positive effect of curcuma longa / 
curcumin on broiler performance. These positive effects might be due to the well reported 
antiinflammatory, antioxidant, antibacterial activities (Chattopadhyay et al., 2004), prebiotic like 
effects (Niamsa and Sittiwet, 2009), enhanced secretions of amylase, trypsin, chymotrypsin, and 
lipase enzymes by curcumin (Platel and Srinivasan, 2000). Moreover, Suchy et al. (2008) 
reported that the Silybum marianum treated groups of broiler showed significantly better 
performance as compared to the untreated group which is in agreement with current study. On the 
other hand, it is reported that mixture of medicinal plants resulted in better performance in broiler 
chicken (Mushtaq et al., 2013). It is appear that inclusion of PM in diets had an intermediate 
effect as midway of tested medicinal plants. 

Many medicinal plant oil and extracts have been reported to have antimicrobial properties 
(Lawless, 1995). It is proposed that plant antibacterial properties are related to their lipophilic 
characters (Farag et al., 1989). The major mechanism of medicinal plants is adhesion and thrust 
of bacterial membrane which inhibits bacterial enzymes activation (Shapiro and Guggenheim, 
1995; Stiles et al., 1995). These reactions can reduce pathogenic populations in the intestine 
which was also seen in the present study by reducing gram-negative bacteria, coliforms, and total 
number of bacteria in ileum by the inclusion of SM or PM in diets. Results are in agreement with 
other studies (Guo et al., 2004; Sarica et al., 2005). One another possible mechanism of 
antimicrobial effect of medicinal plants is reducing of intestinal pH which confirm by obtained 
results of present study. Any factor that increases the activity of an organ above threshold levels 
can lead to increases in organs weight and length by hypertrophy and hyperplasia of the related 
organs (Yakhkeshi et al., 2012). It seems that tested medicinal plants induce intestinal activation 
and increases intestinal weight and length. 

 
CONCLUSION 

 
The results of present study have shown that the inclusion of 0.5% Curcuma spp in diets 

improve broiler chicken performance while the inclusion of 0.5% Silybum marianum in diets 
reduce ileum pathogenic bacteria. The equal mixture of tested medicinal plants showed mutual 
effect. 

 
ACKNOWLEDGEMENT 

 
Authors would like to thanks to Dr. Abdalinia and his coworkers for excellent scientific 

collaboration. 
 
 

REFERENCE 
 

Chattopadhyay, I., K. Biswas, U. Bandyopadhyay, 
and R.K. Banerjee. 2004. Turmeric and curcumin: 
Biological actions and medicinal applications. 
Curr. Sci. 87:44-53. 

Chen, H. L., D.F. Li, B.Y. Chang, L.M. Gong, J.G. 
Dai, and G.F. Yi. 2003. Effects of Chinese herbal 
polysaccharides on the immunity and growth 

performance of young broilers. Poult. Sci. 82:364-
370. 

Ding, T.M., S.J. Tian, Z.X. Zhang, D.Z. Gu, Y.F. 
Chen, Y.H. Shi, and Z.P. Sun. 2001. 
Determination of active component in silymarin 
by RP-LC and LC/MS. J. Pharm. Biomed. Anal. 
26:155-161. 



M.Kalantar et al., Global Journal of Animal Scientific Research, 2(1): 58-63. 2014 

 

63 
 

Durrani, F.R., M. Ismial, A. Sultan, S.M. Suhail, N. 
Chand, and Z. Durrani. 2006. Effect of different 
levels of feed added turmeric (Curcuma longa) on 
the performance of broiler chicks. J Agric. Biol. 
Sci. 1:9-11. 

Elmakki, A.M., A.K. AbdelAtti, M.B. Dousa, A.A.H. 
Elagib, E.E.H. Malik, and M. K. Elamin. 2013. 
Effect of treated cowpea seeds on broiler chicken. 
Global Journal of Animal Scientific Research. 
1(1):61-68. 

Farag, R.S., Z.Y. Daw, F.M. Hewed, and G.S.A. El-
Barory. 1989. Antimicrobial activity of some 
egyptian spice essential oils. J. Food Protec. 
52:665-667. 

Gandhi, P., K. Khan, and N. Chakraverty. 2011. 
Soluble curcumin: a promising oral supplement 
for health management. J. Appl. Pharm. Sci. 1:1-
7. 

Garca, V., P. Catala-Gregori, F. Hernandez, M.D. 
Megıas, and J. Madrid. 2007. Effect of formic 
acid and plant extracts on growth, nutrient 
digestibility, intestine mucosa morphology, and 
meat yield of broilers. J. Appl. Poult. Res. 16:555-
562. 

Guo, F.C., R.P. Kwakkel, J. Soede, B.A. Williams, 
and M.W. Verstegen. 2004. Effect of a chinese 
herb medicine formulation, as an alternative for 
antibiotics, on performance of broilers. Br. Poult. 
Sci. 45(6):793-797. 

Hernandez, F., J. Madrid, V. Garcia, J. Orengo, and 
M.D. Megias. 2004. Influence of two plant 
extracts on broilers performance, digestibility, and 
digestive organ size. Poult. Sci. 83:169-174. 

Jadalla, J.B., D. M. Mekk, I. Bushara, and A.M.H. 
Habbani. 2014. Effects of inclusion of different 
levels of watermelon bug meal in broiler diets on 
feed intake, body weight changes and feed 
conversion ratio. Global Journal of Animal 
Scientific Research. 2(1):18-25. 

Joerger, R.D. 2002. Alternatives to antibiotics: 
bacteriocins, antimicrobial peptides and 
bacteriophages. Poult. Sci. 82:640-647. 

Kumari, P., M.K. Gupta, R. Ranjan, K.K. Singh, and 
R. Yadav. 2007. Curcuma longa as feed additive 
in broiler birds and its patho-physiology effect. 
Indian J Exp. Bio. 45:272-277. 

Lawless, J. 1995. The illustrated encyclopedia of 
essential oils. Element Books Ltd, Shaftesbury, 
UK. 

Manna, S.K., A. mukhopadhyay, N.T. Van, and B.B. 
Aggarwal. 1999. Silymarin suppresses TNF-
induced activation of NF-kappa B, c-Jun N-
terminala kinase, and apoptosis. J. Immunol. 
163(12):6800-6809. 

Mushtaq, M, N. Sh, S. Khan, S. Ur-Rehman, and R. 
Ullah Khan. 2013. In vivo effect of Berberis 
lyceum and Silybum marianum on production 
performance and immune status in broiler chicks. 
Archiv. Tierzucht. 56:91. 

Niamsa, N., and C. Sittiwet. 2009. Antimicrobial 
activity of curcuma longa aqueous extract. J. 
Pharmacol. Toxicol. 4:173-177. 

National Research Council. 1994. Nutrient 
Requirements of Poultry. 9th rev. ed. Natl. Acad. 
Press, Washington. DC.  

Panda, A.K., M.R. Reddy, S.V. Rama Rao, M.V.L. 
Raju, and N.K. Praharaj. 2000. Growth, carcass 
characteristics, immunocompetence and response 
to escherichia coli of broilers fed diets with 
various levels of probiotic. Eur. Poult. Sci. 
64:152-156. 

Patterson, J.A., and K.M. Burkholder. 2003. 
Application of prebiotics and probiotics in poultry 
production. Poult. Sci. 82:627–631. 

Platel, K., and K. Srinivasan. 2000. Influence of 
dietary spices and their active principles on 
pancreatic digestive enzymes in albino rats. 
Nahrung. 44:42-46. 

Rajput, N., N. Muhammad., R. Yan, X. Zhong, and T. 
Wang. 2013. Effect of dietary supplementation of 
curcumin on growth performance, intestinal 
morphology and nutrients utilization of broiler 
chicks. J. Poult. Sci. 50: 44-52. 

Sarica, S., A. Ciftci, E. Demir, K. Kilinic, and Y. 
Yildirim. 2005. Use of an antibiotic growth 
promoter and two herbal natural feed additives 
with and without exogenous enzymes in wheat 
based broilet diets. S. Afri. J. Anim. Sci. 35: 61-72. 

Shapiro, S., and B. Guggenheim. 1995. The action of 
thymol on oral bacteria. Oral Microbiol. Immunol. 
10:241-246. 

Stiles, J. C., W. Sparks, and R. A. Ronzio. 1995. The 
inhibition of candida albicans by oregano. J. Appl. 
Nutr. 47:96-102. 

Suchy, Jr. P., Straková, E, V. Kummer, I. Herzig, V. 
Písaříková, R. Blechová, J. Mašková 2008. 
Hepatoprotective effects of milk thistle (Silybum 
marianum) seed cakes during the chicken broiler 
fattening. Acta. Vet. Brno. 77:31-38. 

Yakhkeshi, S., Rahimi, S., Hemati Matin, H.R., 2012. 
Effects of yarrow (Achillea millefolium L.), 
antibiotic and probiotic on performance, immune 
response, serum lipids and microbial population 
of broilers. J. Agr. Sci. Tech., 14, 799-810. 

Yang, Y., P. A. Iji, M. Choct. 2009. Dietary 
modulation of gut microflora in broiler chickens: 
a review of the role of six kinds of alternatives to 
in-feed antibiotics. World. Poult. Sci. J. 65:97-
114.

 


