Delacon.

performing nature

Phytogenic
feed additives
on the rise

as natural
performance
enhancers

Known for broad-spectrum
efficacy, plant-based feed
additives are a promising
solution for both conventional
and antibiotic-free livestock
production systems.




Since the ban on antibiotic growth promoters in the EU

in 2006, phytogenic feed additives have been on the
rise in global animal production. In the United States,
sub-therapeutic use of medically important antibiotics
for growth performance will no longer be allowed

by 2017. As antibiotic-free feeding programs receive
increased attention among scientists, nutritionists,
feed manufacturers and farmers, phytogenic feed
additives are moving further into the spotlight due to
their holistic and broad-spectrum efficacy.

In particular, phytogenic feed additives show
enormous potential for their proven impact on
performance, sustainability, feed and food safety.

What do U.S. livestock and poultry producers need to
know about phytogenic feed additives? What is the
proven impact on animal health and performance?
And, where do you start?

MODES OF ACTION POWERED BY PLANTS

Phytogenic feed additives, commonly defined as plant-
based feed additives or botanicals, represent a group
of natural substances used in animal nutrition. These
substances are derived from herbs, spices, other
plants and their extracts, like essential oils. The term
phytogenic feed additives (PFAs) was coined nearly
three decades ago by Delacon, which even then
recognized the potential of plants to meet challenges
in animal nutrition.

PFAs aim to deliver
optimized performance
by supporting nutrient
utilization, as well as gut
health and integrity.

They can consist of many different active
ingredient groups, such as pungent substances,
bitter substances, essential oils, saponins,
flavonoids, mucilages and tannins. Owing to
this wide range, PFAs offer much more than
flavoring properties. The effects are many, while
mostly targeting the enhancement of livestock
performance.

The impacts can include sensorial stimulation
and palatability, increased enzymatic activity

in the intestinal tract, improved nutrient
utilization, antioxidant effects, enhanced quorum
sensing inhibition leading to reduced bacterial
pathogenicity, improved gut integrity and
improved reproductive performance.
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THE PHYTOGENIC UNIVERSE
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Throughout history, herbs, spices, other plants and their extracts, like essential oils, have been used for
human health and veterinary applications. Today, powerful plant-derived active substances are selected for
their modes of action, then precisely combined and formulated in feed additives for the ration.

Notably, PFAs using plant extracts
show wider modes of action in animal
nutrition compared to chemical
nature-identical substances. This
advantage is based on the synergistic
effects of all agents within a plant,
which have not been reduced to the
effects of a single lead substance
[1,2,3]. This natural synergy, combined
with sustainability and safety, makes
PFAs a top solution platform in
multispecies animal nutrition.

GREEN LIGHT FOR FOOD SAFETY,
SUSTAINABILITY AND PROFITABILITY

PFAs are a natural alternative for livestock producers and
companies developing antibiotic-free feeding programs. Additives
applied in livestock production should not only contribute to
profitability and superior quality of animal-derived products but
also satisfy food safety and environmental regulations.

PFAs used as natural growth promoters in animal nutrition have
been proven to provide a return on investment. They also have
been proven to reduce ammonia, methane and other greenhouse
gas emissions. The botanical compounds are proven safe for

consumers, and can help improve profitability and sustainability in
animal production.
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Improved performance in broiler chickens

Feeding PFAs nets a 3:1return on investment with the
use of Delacon’s Biostrong® 510 formula.

« Enhances nutrient digestibility and retention [4,5,6]
« Improves feed conversion ratio by at least 2% [4,7]
« Enhances body weight gain by at least 1% [4,7]

« Significantly reduces ammonia and greenhouse
gas emissions [8]

« Supports intestinal health and improves bone
strength [9]

Power of nature released in Biostrong® product line
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Biostrong® Forte combines full Biostrong® 510
effects with strengthening gastro-intestinal tract
properties. In addition, Biostrong® Forte:

- Enhances foot pad quality [10]

 Improves feed efficiency, body weight gain
and intestinal integrity under challenging
conditions [4,7]

- Enhances livability [4,5,6]
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Healthy pigs increase profit potential

Delacon’s Fresta® F formulas can completely replace antibiotic growth promoters, while enhancing pig
performance. In the U.S., Fresta® F is a key ingredient in Purina’s NEWtraStart™ feed for nursery, grow-finish pigs

and sows.

- Enhances feed intake in lactating sows (+6%) [11,12] - Improves nutritional quality of milk in lactating
and piglets (+4.7%) [13,14], and high acceptance of sows [14]
feed after weaning « Improves piglet uniformity at birth and weaning [18]

- Optimizes piglets feed efficiency and growth . Reduces body weight loss of sows at weaning
performance [13,15] (-25%) [14]

» Supports intestinal health [16,17] « Increases litter size and weight [12]

« Improves vitality and decreases piglet mortality . Enhances stress tolerance in sows and piglets
(-36%) [13] [12,17]

» Enhances nutrient utilization in piglets [15] and - Improves sows’ fertility and shortens reproduction
sows [14] cycle [14]

Power of nature released in Fresta® F
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WHEN SELECTING
QUALITY PFA PRODUCTS:

Celebrating the
power of nature

- Experience matters. Be cautious

PFAs are celebrated for their unique ability to connect the power
of nature from farm to fork. PFAs are natural ingredients, many as
common as those found on a kitchen spice rack, and they offer
maximum safety to consumers, as tested by authorities. That
means no harmful residues and a feed-to-food

chain consumers can trust.

The use of PFAs supports livestock producers in acting sustainably,
and minimizes the carbon footprint of animal production. In fact,
feeding phytogenic feed additives in poultry and pigs has been
shown to reduce ammonia emissions by up to 50% compared

to rations without phytogenic feed additives [8]. All benefits that
resonate positively with mainstream audiences.

More detailed information on phytogenic feed additives for pigs
and poultry is summarized in review articles [19, 20, 21, 22].

A NATURAL CHOICE FOR YOUR FEEDING PROGRAM

Livestock producers need feed additive solutions that work —
solutions that improve gut health, thereby enhancing animal
performance and health without the use of antibiotic growth
promoters. PFAs are a natural choice, and offer promising benefits
to the animal, producer, consumer and environment.

Delacon works with U.S. livestock producers to integrate PFAs in
animal feeding strategies for profitable outcomes. Learn about
our custom solutions and feeding trial opportunities by contacting
Sonny Pusey, Delacon’s regional manager for North America, at
sonny.pusey@delacon.com or 1-574-361-3106.

DELACON U.S.
Sonny Pusey
Phone +1574 3613106 | sonny.pusey@delacon.com

GLOBAL HEADQUARTERS, AUSTRIA
Delacon Biotechnik GmbH, Weissenwolffstr. 14, 4221 Steyregg
Phone +43 732 640 531-0 | office@delacon.com

of companies that have shallow
expertise in developing and testing
PFA products. Delacon’s experience
spans three decades.

- Confirm the research and efficacy.

Ask for and understand the research
behind the product. Delacon
operates the Performing Nature
Research Center, and partners with
PMI Nutritional Additives to conduct
fundamental joint research and field
trials in the United States.

- Choose true phytogenic products.

Look for PFAs that contain natural,
plant-derived extracts with several
active substances, rather than single
substances produced synthetically.
Delacon uses true PFAs for their
greater synergistic effects between
different active substances.

- Ensure viability of active
substances. PFAs should unfold their
maximum efficacy where it is needed:
in the gastro-intestinal tract of the
animal. Delacon’s patented, heat-
resistant microencapsulation process
protects active substances from

processing and storage conditions.

- Work with your expert team. Your

veterinarian and nutritionist are key
to making sound decisions in your
operation. Delacon works with you
and your team to create customized
solutions that meet specific animal
nutrition goals.
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