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Recent  Trends in poultry production.

An overview .

Dr Jayaraman.

Catalyst techvisors .
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Topics of Discussion  

1. Current scenario of poultry production 

2. Threats , challenges in current productions

3. Trends & Alternatives .

4. Future research focuses .
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Productivity has improved a lot  
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Broiler 

• FCR 1.6 for 
2 kg BW

• Mortality 
5%.

Layer 

• Egg 
production 
320 eggs 

Breeder 

• Chicks per 
dam 145 -
150 .

Productivity has improved in all segments  
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Reasons for better productivity 

• Improved Genetics .

• Better Nutrition

• Advanced climate controlled housing systems 

• Excellent Disease control 

• Improved Vaccines and vaccination techniques .

• Effective use of Antibiotics and AGP”S  
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Rearing systems advanced . Still we do face 
hurdles 
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CHALLENGES IN MODERN ANIMAL PROTEIN 
PRODUCTION

FEED INGREDIENT 
SUPPLIES

CONSUMER 

DEMANDS

NEW 

LEGISLATION

SUSTAINABLE 

PRODUCTION

MAINTAIN PROFITABILITY
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Are we comfortable  ? 
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2. Threats , challenges in current productions

Heavy 
disease 

challenge
s 

Heavier 
breeds 

BCO ( Bacterial 
chondronecrosis with 

osteomyelitis  )

Immune 
suppression 

Pesticide 
toxicity 

Increased incidences of NE

Endotoxins 

Production stress is 
more 

Avian influenza 
and Newcastle 

Infectious 
bronchitis  

Mycotoxins 
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But Don’t Miss out onslaught on  
immunity 
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We talk on southern Asia  
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2.1.Challenge-pathogenic  Bacterial 
over population and necrotic enteritis  

• Bacterial overgrowth and reduced  performance  .

• From ancient time onwards this is the major 

threat in broiler production .

• Currently which gains serious attention is Necrotic 

enteritis 
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• Clostridium .,Necrotic enteritis 

• In broiler very much .

• In layer and Breeder to some extent .

13

Which Bacterial Disease is more 
concern ? Economically ?
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• Faster growth .

• So many unconventional feed raw materials 

• Higher  un used  protein in ceca  .

• Subclinical coccidiosis 

• Inclusion of higher quantity of Wheat . 

14

Necrotic enteritis ( NE )
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NE on Rise !!!!!

• Reasons may be many . But sure it is on rise.

• Growth-promoting antibiotics have been banned from animal 

feed in the European Union and, worldwide,. This has 

contributed to the higher prevalence of economically 

important diseases such as necrotic enteritis

( Van Immerseel et 

al., 2009F., Rood, J.I., Moore, R.J.and Titball, R.W. 2009. Rethinking our 

understanding of the pathogenesis of necrotic enteritis in broilers. Trends in 

Microbiology, 17: 32–36. )15

http://www.tandfonline.com/doi/full/10.1080/03079457.2011.590967?scroll=top&needAccess=true
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2.2 Challenge - Bacterial chondro
necrosis with osteomyelitis ( BCO )
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Bacterial chondronecrosis with 
osteomyelitis  

• More and more heavier breeds more and more 
incidences of BCO”s.

• During liquidation , we could find 0.5 to 0.75 % of 
birds are left as lameness birds .

-Bacterial chondronecrosis with osteomyelitis 
('femoral head necrosis') of broiler chickens: a review.

McNamee PT, Smyth JA.

https://www.ncbi.nlm.nih.gov/pubmed/?term=McNamee PT[Author]&cauthor=true&cauthor_uid=19184815
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smyth JA[Author]&cauthor=true&cauthor_uid=19184815
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possible causes 

Nutrition

DiseaseBreed 

Faulty 

hatchery 

maintenance 

Excess 

temperature

Mineral 

deficiency 

Lameness 

?
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2.3 Challenge - Ornithobacterium
rhinotracheale ( ORT )

• Still today ,common belief is that if there is a respiratory 
problem , it has to be Chronic respiratory disease or IB or 
Avian meta pneumo virus .  

• There is one more added to this list 

• From chicken broilers, it was initially isolated during 1993 in 
South Africa from the birds showing mild respiratory signs . 
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Over succeeding years, isolations have been reported from 
numerous geographical regions including Belgium (DEVRIESE et 
al., 2001), Brazil (CANAL et al., 2005), Canada (JOUBERT et al., 1999), 
France (LEROY-SETRIN et al., 1998), Germany 
(HAFEZ and STING, 1996), Israel (BOCK et al., 1997), Japan (SAKAI et 
al., 2000), Mexico (SORIANO VARGAS et al., 2002), the Netherlands 
(VAN EMPEL et al., 1997; VAN VEEN et al., 2000), South Africa 
(TRAVERS, 1996), the UK (VAN EMPEL et al., 1997) and USA (ODOR et 
al., 1997).

ORT might have probably been present in poultry flocks for many 
years but due to difficult isolation and identification it might have 
been missed.

https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Devriese_et_al__2001
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Canal_et_al__2005
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Joubert_et_al__1999
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Leroy-Setrin_et_al__1998
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Hafez_and_Sting_1996
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Bock_et_al__1997
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Sakai_et_al__2000
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Soriano_Vargas_et_al__2002
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Van_Empel_1997
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Van_Veen_et_al__2000
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Travers_1996
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Van_Empel_et_al__1997
https://www.european-poultry-science.com/Outbreak-of-span-classws-name-Ornithobacterium-rhinotrachealespan-ORT-infection-in-chickens-in-Pakistan,QUlEPTQyMTg1NDcmTUlEPTE2MTAxNA.html#Odor_et_al__1997
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2.4 Challenge - Endotoxins 
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Endotoxins 

Endotoxins, also known as lipopolysaccharides (LPS), are 

part of the outer membrane of the cell wall of all gram-

negative bacteria (e.g. E. coli, Salmonella, Shigella, 

Pseudomonas, among others) that are released from 

bacterial cell wall by shedding or through bacterial lysis.
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EXO and ENDOTOXINS.
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Environment and endotoxin exposure

While the main route for lipopolysaccharide exposure 

in poultry is the gastrointestinal tract, the 

concentration of endotoxins in the air and dust should 

not be overlooked - endotoxins are a major component 

of biological dust.
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2.5  Challenge – Pesticide Toxicity 

• An emerging menace in certain countries .

• All species of poultry are affected .

• Breeder and layers and broilers .

• No exemption 

36
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Common Pesticide group example  
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Common insecticides 

carbofuran
Benzene 

hexachloride 

Malathion Chlorpyriphos 

Dichlorovasendosulphan
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2.6 Challenge - New castle Disease . 
Genotype VII.

Newcastle is there from time memorial .

What is new ? 
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Respiratory Disease complex 

46

Respiratory 
Disease 
complex 

Infectious 
bronchitis 

New 
castle 

Influenza 
LPAI – H9
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3. Alternatives , Future research focuses 
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Productivity improved due to many things 
.One of the thing is AGP”S
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Here comes Antimicrobial  resistance issue ( AMR ) 
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Should we defend  Or concerned ?
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The antimicrobial resistance is an issue 

The majority of scientists now agree….
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Global perception  .
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The fear is universal 
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Perceptions  

Till some time back opinions divided 

54
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Current practices 

• Few countries Still practice usage of Antibiotic growth 

promoters ( AGP”S ) . 

• Few Companies voluntarily withdrawn  . 

• Few countries completely banned .

• Few companies voluntarily withdrawn usage of AGP”S.
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Antimicrobial resistance and AGP BAN

concerns about development of antimicrobial resistance and 

about transference of antibiotic resistance genes from animal to 

human microbiota, led to withdraw approval for antibiotics as 

growth promoters in the European Union since January 1, 2006

Poultry science 2007 Nov;86(11):2466-71.

History of the use of antibiotic as growth promoters in European poultry feeds.

Castonan ji.
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1. Direct fed Microbials.

2. Prebiotics .

3. Acidification / organic acids .

4. Plant extracts Herbs, spices.

5. Essential oils .

6. Short chain & Medium chain fatty acids .

Alternatives 
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In poultry, the early use of probiotics was instituted by Nurmi & Rantala (1973). In 

their experiments, the authors observed that the intestinal contents of normal 

adult birds, orally administered to chicks with one day of age, altered their 

sensitivity to infection by Salmonella spp..

58

3.1 Direct fed microbials 

https://www.intechopen.com/books/probiotic-in-animals/variations-on-the-efficacy-of-probiotics-in-poultry#B100
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Figure 1. Inhibition of enteric bacteria and enhancement of barrier function by 
probiotic bacteria. Schematic representation of the crosstalk between probiotic 
bacteria and the intestinal mucosa. Antimicrobial activities of probiotics include 
the (1) production of bacteriocins/defensins, (2) competitive inhibition with 
pathogenic bacteria, (3) inhibition of bacterial adherence or translocation, and (4) 
reduction of luminal pH. Probiotic bacteria can also enhance intestinal barrier 
function by (5) increasing mucus production (Adapted Ng et al., 2009).

59
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• GI tract of adult chicken has 1012-13 bacteria

• First bacteria if it is pathogenic – consequences are bad .

• The adult animal’s existing micro-flora is more likely to exclude the 

additional bacteria than vice versa. 

• Consequently, there is  less effect of probiotics in older animals than in 

young animals.

Direct fed microbials 



Health & Nutrition Poultry Seminar - Dubai - 19th January 2018

• Failure of the bacteria to survive storage, processing and gastric acids.

• Failure of the bacteria to implant in the gut

• even if two strains are identical, the form which they have been prepared

can cause variations in the result (Fuller, 1995).

• Particularly for controlling the population of Escherichia coli, Fuller (1977)

reports that such control is dependent on the presence of sufficient number

of Lactobacillus and that from the results of in vitro tests, it seems to be

necessary at least 107 colony forming units per gram (CFU/g).

Variability in the effects of Probiotics

https://www.intechopen.com/books/probiotic-in-animals/variations-on-the-efficacy-of-probiotics-in-poultry#B27
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• Prebiotics are defined as non-digestible food ingredients that 
beneficially affect the host by selectively stimulating the growth and 
activity of one or a limited number of bacteria in the colon (Gibson and 
Roberfroid, 1995).

• The most common prebiotics are oligosaccharides, which are non-
digestible carbohydrates.

• The way in which prebiotics act is by 

(1) supplying nutrients to beneficial microbes, or

(2) tricking pathogenic bacteria into attaching to the oligosaccharide 
rather than to the intestinal mucosa.

• this reduces the intestinal colonization thereby decreasing the 
incidence of infection in the birds. Because the oligosaccharide is 
non-digestible, the microbes that are attached will travel along the 
GIT with the ingesta, and are excreted from the bird along with 
other undigested food.

62

3.2 . Prebiotics 
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3.2 . Prebiotics 

• Fructo oligosaccharides. ( FOS )

• Mannan oligosaccharides. ( MOS )

• Beta Glucans .

• Combinations of the above .

• Combination of prebiotics and probiotics is synbiotics

.
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3.3 Acidification

Acids  main modes of action as feed ingredients:

• As hygiene promoters, they reduce pH and act as a complexing agent for ions thereby 

inhibiting microbial growth.

• Reducing pH within the intestinal tract to improve enzyme activity.

• The low pH of the upper gastrointestinal tract provides a competitive advantage to the 

acidophilic organisms. The lower part of the digestive tract is alkaline (pH 7-8) and more 

hospitable to potential pathogens 

• At low concentrations organic acids have a bacteriostatic effect but at high concentrations 

they become bactericidal 
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Organic acids- Antimicrobial Action
• Dissociation constant (pKa) of the acids - pH at which 50% of the acid is 

dissociated

Propionic  acid

Formic acid

Propionic Acid at pH = 4.8 = pKa

50% H+ + A-

At pH = 7, mostly dissociated

H+ + A-5%

At pH = 4, mostly undissociated

95%
H+

+ A-
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3.4 . Plant extracts Herbs, spices

Effect of Farmatan BCO® (Sweet Chestnut Wood Tannins and Butyric 

acid) on Broiler Performance and Litter Characteristics 
 

Samuel Masilomony Ronald1, Jayaraman K2* and Mojca Osredkar3 

 

The Plant extracts Do have some effect on Broiler performance and The litter

characteristics. The production parameters like Feed conversion ratio show

significant difference compared to control group .
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Based on the results of the present study, it may be concluded that turmeric 
powder supplemented at a level of 0.5% has significant effect on body weight 
gain, FCR, abdominal fat content and dressing percentage of broiler, except feed 
intake and survivability. The results of the study also suggest that the 
supplementation of turmeric (Curcuma longa) powder at 0.5% level in diets has 
high potential as commercial applications for production performance of broiler. 
Therefore, turmeric powder can be used along with the other conventional feed 
ingredients. 

69
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3.5 Essential Oils 

The new generation of feed additives 
includes herbs and essential oils, and their 
beneficial effects for animal production have 
been well documented 

71
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• Short-chain fatty acids (SCFA) act as bio regulators and gut growth 
promoters in non ruminants.

Butyric acid a SCFA is widely reported as

• Development promoter of gut wall tissues

• Important growth modular of symbiotic intestinal micro flora 

• Main enterocytes energy source

• Essential for Gut Associated Lymphoid Tissue ( GALT)

• Bactericidal and a stimulant of villi growth. 

• Increases the humoral immunity

References

• Friedman et al. 2005. Proceeding of 15th European Symposium on Poultry Nutrition, Hungary pp-234-242

3.6 short chain fatty acid 
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Through villi only nutrients  
enter in blood and becomes useful 

to bird

Importance of absorption

Feed and 
feed 

additives

Energy

Protein

Vitamin

Mineral

Water
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3.7 . Combination of esterified MCFA and SCFA
Esterified butyrate  and Monolaurate 

• Once in the cell, the MCFA dissociates followed by a 
drop in pH and results in the inactivation of the 
bacterial cell. The MCFA inhibits the production of 
lipases by the bacteria (Dierick et al. 2002)

• As lipases are needed to allow the bacteria to attach 
to the intestinal wall, this process will be prohibited 
and the bacteria will be washed out (Diericke
et al.2002 )



Health & Nutrition Poultry Seminar - Dubai - 19th January 2018

. 

• The intestinal epithelial barrier is the
most critical element of maintaining
an intact intestinal barrier and made
up of a layer of columnar epithelial
cells and intercellular junctional
complexes including tight junctions,
adherens junctions and desmosomes.

• Tight junctions(TJ), which are formed
by proteins including occludin,
claudins, junctional adhesion
molecule and zonula occludens(ZO),
are primarily responsible for the
permeability of the paracellular
pathway

75

4.  Future focuses . 

4.1 Intestinal epithelial barrier – nutritional 
modulation 
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• The epithelial selective permeability includes two pathways: the transcellular
and the paracellular pathway.

• The transcellular pathway is involved in the absorption and transport of
nutrients, including sugars, amino acids, peptides, fatty acids, minerals, and
vitamins. As the cell membrane is impermeable, this process is predominantly
mediated by specific transporters or channels located on the apical and
basolateral membranes.

• The paracellular pathway is associated with transport in the intercellular space
between the adjacent epithelial cells. These epithelial cells are tightly bound
together by intercellular junctional complexes that regulate the paracellular
permeability and are crucial for the integrity of the epithelial barrier。

76
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Bacterial translocation

The disruption in barrier functions was associated with viral and bacterial 
translocation across the epithelial monolayers. Bacterial translocation is defined 
as the passage of viable bacteria from the intestinal tract through the epithelial 
mucosa into extra-intestinal organs.

Impaired mucosal surfaces can increase vulnerability of the intestinal epithelium 
with an augmented risk of bacterial and viral penetration, or bacterial 
overgrowth in the in the intestine .

L46 Intestinal epithelial barrier in poultry: function and nutritional modulation

Yuming Guo, Dan Liu, Bingkun Zhang

State Key Laboratory of Animal Nutrition, College of Animal Science and Technology, China Agricultural University, 
Beijing 100193, China

77
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Nutritional strategies to modulate the intestinal 
epithelial barrier in poultry

• Zn as supplementation in diet reduced gut lesion scores, and reduced 

intestinal permeability.

• Zn (as ZnSO4) up-regulated occludin and claudin-1 mRNA expression in the 

ileum and tended to reduce plasma endotoxin levels of chickens challenged 

with Salmonella Typhimurium, suggesting that regulation of occludin and 

claudin1expression by Zn may be involved in ameliorating increased intestinal 

permeability induced by Salmonella Typhimurium challenge.( Zang et al 2012 ).

78
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• Probiotics

• compared to treatments with Saccharomyces boulardii and Bacillus 
subtilis B10, the tight junctions of jejunum and ileum of broilers were 
comparatively loose in the control group, and Saccharomyces boulardii
and Bacillus subtilis B10 also improved the epithelial tight junctions 
through increasing occludin, cloudin2, and cloudin3 mRNA expression 
levels in broiler intestine.

• L. fermentum 1.2029 was able to ameliorate the severity of necrotic 
enteritis lesions and inflammation and improve epithelial barrier 
through increasing claudin-1 and occludin levels in necrotic enteritis -
infected chickens .

79



Health & Nutrition Poultry Seminar - Dubai - 19th January 2018

Prebiotics 

• Cello-oligosaccharide is a functional oligosaccharide obtained from plant 
cellulose.

• supplemental cello-oligosaccharide increased jejunal villus height and villus
height to crypt depth ratio, as well as decreased jejunal paracellular
permeability of fluorescein isothiocyanate dextran in broiler chickens, which
demonstrated that cellooligosaccharidesupplementation partially ameliorated
the adverse effects caused by heat stress in broilersthrough improving
intestinal microflora, morphology and barrier integrity *

• Algae are rich in polysaccharides that bypass digestion at the upper parts of 
the gut and can serve as substrate for microbial growth at the lower part of 
the gut (two conditions necessary for all prebiotics).

80

* SONG, J., JIAO, L.F., XIAO, K. (2013) Cello-oligosaccharide ameliorates heat stress-induced impairment of

intestinal microflora, morphology and barrier integrity in broilers[J]. Animal Feed Science and Technology,

185:175-181.
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Mucin 

Mucin. Production. The first line of defense of

the mucosa against luminal contents is the

mucous layer, which is mainly composed of

high-molecular-weight glycoproteins ... that

interfere with the bacterial receptors by binding

to them and thus preventing bacterial

attachment to the same sugar on microvillus

glycoconjugates.

GI Microbiota and Regulation of the Immune System

edited by Gary B. Huffnagle, Mairi Noverr
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Salmonella Staphylococcus 

E coli Pseudomonas 

Intestine 
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4.3  . Immune modulation 
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FUTURE RESEARCH TRENDS

NUTRITION AND EPIGENETIC REGULATION OF 

GENE EXPRESSION

Nutrients and nutricines influence both gene 

expression and epigentic mechanisms that in turn 

influence gene expression

NUTRITION AND GASTROINTESTINAL IMMUNITY

Gastrointestinal tract is major site of immune 

system.

FEED MODULATION OF FOOD SAFETY AND 

QUALITY
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Gastric Stomach

1. Solubility Dissociation

2. Free Cr is absorbed from small intestine into 

bloodstream

Blood StreamCr

3. Transferrin serves as the transport 

protein for free Cr

5. Insulin stimulates Glut 4 

Vesicles to move to cell wall

INSULIN

INSULIN

RECEPTOR

4. Transferrin carries chromium 

across the cell wall, activating the 

insulin receptor within the cell. The 

activation allows the insulin 

receptor to pick up free insulin 

from the bloodstream.

Cell
Phosphorylation

6. Glucose enters the TCA cycle 

and generates ATP as cellular 

ENERGY

CrCrCr

Chromium  
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Chromium in Avian influenza & ND
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Immune modulation

• The cell wall of algae is an extremely complex structure composed of distinct

polysaccharides. Some of these compounds appear to enhance the immune

activity of animals.

• polysaccharides from red algae, have been shown to improve the

immunomodulating activities in mammals by modifying the activity of

macrophages stimulating phagocytosis.

• green algae also exert immunomodulating properties by activating the

expression of some cytokines and chemokines involved in innate and adaptive

immune response

• BY IOANNIS MAVROMICHALIS AUGUST 17, 2015 WATTNET .

89

https://www.wattagnet.com/authors/1363-ioannis-mavromichalis
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Approach 5 .Better  hepatic  care  

With poultry farming becoming marginal more intensive enhancing farm

productivity by improving feed utilization has become a core issue. The liver,

being one of the most vital organs of the body, constitutes the lifeline system of

animal. This organ also plays a major role in the digestion, metabolism and

utilization of feed nutrients.
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Functions of liver 

91

- produce bile to digest fats (stored in gall bladder). 

- detoxification

- store fat and fat-soluble vitamins (i.e., A,D,E, K) 

- metabolize fats, carbohydrates, and proteins that 

are in the diet.
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Reasons for liver damage 

• The principal cause is thought to be excessive calorie intake.

• exposure to the mycotoxin aflatoxin, fumanosin

• calcium deficiency

• stress

• An incorrect protein:energy balance.
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Steatosis
When are layers at risk to develop FLS

• During peak production, young laying hens are not always able to increase
their feed intake to such a level that it meets the energy requirements for egg
production. As a result, they will start to convert carbohydrates to fatty acids, a
process which takes place in the liver. If transport of fatty acids out of the liver
can’t match production, fat starts to accumulate in the liver, resulting in FLS.

• At the end of the laying cycle, lower egg production results in lower energy
requirement of the birds. If feed intake is not reduced, excess carbohydrate is
metabolized into fatty acids in the liver. This may result in an increase in fat
deposition in the liver, resulting in FLS.
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Management of fat metabolism

Fatty liver syndrome  hens is a perennial 
problem with no current solution. To this end, 
certain extracts from algae might prove to be 
beneficial as they have shown to possess 
strong activity against hyperlipidemia.
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HERBS
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• The quality assurance of herbs still remains a challenge
because of the high variability of active components involved.

• Season has impact on availability of active principles in
medicinal plants.

• Accession from a specific geographical region has impact on
yield of active principles.

• Aging and stage of development also determines active
principles.

• Shelf-life and transportation are other factors responsible for
variation of active principles in herbs purchased from the
market.

QC OF HERBAL DRUGS
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• An experiment was conducted
to determine the effect of aging
on androghrapholide content in
A. paniculata and to establish
the best harvesting time.

• The growth and yield
parameters were studied at 30,
60, 90, 120 and 150 days after
sowing.

• The best harvesting time was
observed at 120 days after
sowing, containing maximum
andrographo-lide content.
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• Adhatoda vasica is a bronchodilator
herb. The plant shows wide seasonal
variation in vasicine content in its
leaves.

• It exhibited higher levels of vasicine
twice in a year i.e. 3.0% in March and
1.4% in September.

• Interestingly, it coincided with the
flowering of the plant. In March, it
was full bloom condition and in
September, it was partial flowering.

• During the vegetative stage, the
plant contained very low
concentration of vasicine (0.54% on
DM basis).
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Antimicrobial peptides 
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These results indicate that dietary supplementation with 60 mg AMP-P5/kg

has the potential to improve the growth performance, nutrient retention,

intestinal morphology and reduce intestinal and excreta coliforms in broilers.
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The main challenge in the future is not only to produce 
more, but also to do this in a sustainable and safe  way.

How we are going to achieve this ?
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five key challenges for the global food system:
• balancing future demand and supply sustainably – to ensure 

that food supplies are affordable;
• ensuring there is adequate stability in raw material supplies –

and protecting the most vulnerable from the volatility that does 
occur;

• achieving global access to novel and efficient  technologies to 
produce efficient & safe food   

• managing the contribution of the food system to the mitigation 
of food security ;

• maintaining biodiversity and ecosystem services while feeding 
the world.

The Foresight report
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