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SCIENCE BASED USES OF PLANT EXTRACTS TO 
IMPROVE ANIMAL HEALTH IN POST ANTIBIOTIC 

ERA: WHERE ARE WE? 
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PERFORMANCE HAS INCREASED CONSIDERABLY 



BROIERS           LAYERS BREEDERS 

FCR:  1.6 FOR 2Kg BW            320 EGGS       145-150 CHICKS 

MORTALITY   5% 

IS THIS TENDENCY ONLY IN BROILERS? 



PRESENT TREND SHOWS A PHENOMENOL PROGRESS IN POULTRY 
INDUSTRY 



WHAT HAS CONTRIBUTED TO THIS PHENOMENAL PROGRESS IN POULTRY 
PRODUCTION?  

1. Genetic Selection 
 
2. Advances in Nutrition and Management 
 
3. Advanced climate controlled housing systems 
 
4. Excellent Disease control 
    • Improved Vaccines and vaccination techniques . 
    • Effective use of Antibiotics and AGP”S 

NUTRITION AND MANAGMENT 

CLIMATE 
CONTROLLED 

HOUSING SYSTEM 

DISEASE 
CONTROL 

GENETIC 
SELECTION 

80% 

10% 

3% 

7% 

Obviously, genetic selection has changed the playing 
field of poultry nutrition.  



WHAT HAS CONTRIBUTED TO THIS PHENOMENAL PROGRESS IN POULTRY 
PRODUCTION?  

Genetic Selection For- 
Feed utilization efficiency 
Breast meat yield 
Ascites 
Skeletal abnormalities 

Genetic Selection For- 
Egg Production and Size 
Egg Quality 
Selection in barn and free range environment 



Have nutritional advances kept pace with genetic 
potential for growth, and will it continue in the future?  

Genetic Selection and Productivity 



AT PRESENT 

Immense pressure on Poultry Industry 
because of 
 
 
1. High meat demand 

 
 

2. Frequent challenges & Diseases in the birds 
 
 

3. Growing Antibiotic Resistance 
 

IMMENSE PRESSURE 



High Global Meat Demand 

109.02 million 

112.33 million 

67.99 million 14.05 million 

64.33 million 

143.00 million 

106.00 million 

25.00 million 

102.00 million 

181.00 million 

Challenges In Animal Protein 
Production 

NEW LEGISLATIONS 

FEED INGREDIENT SUPPLY 

CONSUMER AWARENESS 

SUSTAINABLE PRODUCTION 

MAINTAIN PROFITABILITY 



Frequent challenges & Disease in the birds 

AVIAR 
INFLUENZA 
AND NEW 

CASTLE 
DISEASE 

INFECTIOUS 
BRONCHITIS 

NECROTIC 
ENTERITIS 

COCCIDIOSIS 

IMMUNITY OF THE ORGANISM 



Antibiotic Resistance 



GLOBAL TRENDS IN AB CONSUMPTION 

Objectives 
 
1. Estimate and map the current consumption(2010)  of antimicrobials 

 
2. Project the trends for future consumption (2030), if the actions are not 

taken 



GLOBAL Antimicrobial Consumption In Livestock 



Economic Impact- Global Level 



DifferentTools To Improve Animal Health and Performance 

ORGANIC ACIDS 



 No one knows ………….. 

 Accidental discovery……. Pain………..folk 
knowledge 

 Early evidence: 

 The grave of a Neanderthal man buried 
60,000 years ago. 

 Pollen analysis indicated that plants 
buried with the corpse were all of 
medicinal value 

PREHISTORIC TIMES 



RECORDED HISTORY 

 Earliest record 4,000 year old 
Sumerian clay tablet recorded 
numerous plant remedies 

 

 

 Ancient Egyptian civilization left a 
wealth of information on 
medicinal plants and medical 
practice 



 Wealth of knowledge in medicine 

 Physicians highly respected and very specialized 

 Several important medical papyri 

 Ebers Papyrus 

 Edwin Smith Papyrus 

 Hearst Papyrus 

 Kahun Gynecological Papyrus  

 From 1550 B.C. one of the oldest 

 Most important and complete medical papyrus 
recovered  

 Hieratic script (similar to hieroglyphics) 

 20.23 m in length and 30 cm. in height  

 110 pages scroll contains 700 magical formulas and 
folk remedies 

ANCIENT EGYPT 





 The Pun-tsao, a pharmacopoeia published around 1600 

 Contained thousands of herbal cures that are attributed 
to the works of Shen-nung, China's legendary Emperor 
who lived 4500 years ago 

 Emperor Shen-nung investigated the medicinal value of 
several hundred herbs 

 Knowledge passed on orally for centuries 

 Use of Ephedra for asthma one of these 

ANCIENT CHINA 



ANCIENT INDIA 

 Herbal medicine dates back 
several thousand years to the Rig-
Veda, the collection of Hindu 
sacred verses 

 This is the basis of a health care 
system known as Ayurvedic 
medicine 

 One useful plant that has come 
from Ayurvedic tradition is 
snakeroot, Rauwolfia serpentina 
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OLD WINE IN NEW BOTTLE 



• Naturally occurring bioactive plant compounds (plant extracts) 

• Have properties designed to protect plant of origin 

– Antibacterial 

– Antifungal 

• Used for years in traditional medicine & for food preservation 

• Agriculture: High Potential to use as natural pesticide 

• Food- To replace different chemicals 

• Animal Health and Nutrition 

– Treatment or prevention of bacterial infection, parasites 

– Reduce the use of AGPs 

– Intestinal Health, Immune response and other health issues 

PLANT EXTRACTS AS FEED ADDITIVES IN ANIMAL 
PRODUCTION 



ESSENTIAL OIL BLEND- WHAT WE KNOW? 

 Always recommended to use blend of EO 
 

 Well documented synergic effect between 
different EO 
 

 Effect at gene level at low inclusion 
 

 Gene to gene interaction 



Cinnamon 

Clove Eugenol           
  

Cinnamaldehyde 
  

Carvacrol Oregano 

Plant 
essential oil 

Active Intestinal receptor Animal response 

↑ nutrient 
absorption 

↑ intestinal 
integrity 

↓ inflammation 

ESSENTIAL OIL BLEND- WHAT WE KNOW? 



Capsicum 
oleoresin 

Capsacinoids 
  

Curcumin Turmeric 
Oleoresin 

ESSENTIAL OIL BLEND- WHAT WE 

KNOW? 
Plant/EO/OR Active Intestinal receptor Animal response 

          NFk-B 
          MAP-K 

 Inflammation TLR-4 

PPAR-γ 

          Lymphocytes 
          Phagocytosis 
          Antibody production 

TRPV-1 

Inflammation 

Piperine TRPV-1 



Curcumin Turmeric 
Oleoresin 

Piperine 

COMBINATION OF PIPERINE WITH CURCUMIN 

 Bioavailability enhancer 
 Major active component of black 

pepper 
 Is associated with an increase of 

in the bioavailability of curcumin 
 

Planta Med 1998; 64(4): 353-356 



Planta Med 1998; 64(4): 353-356 

PIPERINE INCREASES CURCUMIN BIOAVAILABILITY  



Plant extract based Additives- what the 
future holds in its hands? 







COMMERCIAL TRIAL 

 
AGE OF THE BIRDS 43 WEEKS 
 
CONTROL AND EXPERIMENTAL GROUP 
 
60,000 LAYERS PER GROUP 
 
BOTH THE GROUPS WERE INFECTED 
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Curcumin Turmeric 
Oleoresin 

Plant/EO/OR Active 

Piperine 
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Traditional Approach Future  

Based on Livestock Performance 

 Feed Additives  Feed Additives  Feed Additives  Feed Additives 

INTERACTOMICS 

Current Trend - Nutrigenomics  

PLANT EXTRACT BASED ADDITIVES- WHAT THE FUTURE HOLDS 
IN ITS HANDS? 



INTERACTOMICS & PHYTOGENIC FEED ADDITIVES 

PhytoGenics 

Nutrigenomics 

Proteomics 

Metabolomics 

Systems Biology -    
Interactomics 

• Molecular Mechanism of 
action 

• Cumulative effect 
• Cross reactivity/ Adverse 

Effects 
• Alternate applications 



PLANT EXTRACT BASED ADDITIVES- WHAT THE FUTURE HOLDS 
IN ITS HANDS? 





EFFECT OF CURCUMIN ON DIFFERENT PHYSIOLOGICAL PROCESSES 



CURCUMIN-MOLECULAR FUNCTION 



CONCLUSION 

• The use of Phytogenics for improving Health is an Ancient Concept.  
 

• Studies in production animals show that traditional medicine applies to them as well. 
 

• The application of novel modern technologies to this ancient practice Will allow for 
clarified mechanisms, refined applications 
 

• New concepts to address challenged in animal production 


