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Selecting the right
NSP-enzymes to reduce
poultry feed costs
by Dr Hans Christoph Wagner - AVEVE Biochem

T

he anti-nutritive activities of soluble and
insoluble Non-Starch-Polysaccharides
163ÀEUH DUHHOLPLQDWHGHIIHFWLYHO\
by supplementation of NSP-multienzymes into pig and poultry feed.
Firstly, such biological active
substances cause a partial degradation
RI163ÀEUHWRVPDOOHUPROHFXOHVKHQFH
to reduce highly viscous ingesta.
Secondly, impenetrable cellulosic barriers caused by insoluble
163ÀEUHDUHJUHDWO\UHPRYHG)XUWKHUPRUHHQ]\PHOLQNHG
feed energy upgrading systems enable nutritionists to precisely
recalculate feed formulations on nutrient values and reduced
formulation costs. The following article will lead through the
VSHFLÀF163VVXEMHFWWUDQVPLWWLQJSUDFWLFDOIHHGIRUPXODWLRQ
tools to reduce feed costs.

$QDO\VLQJVXEVWUDWHÀQJHUSULQWVWRIXOÀOOHQ]\PHORFN
key model principles
Feed ingredients consist of non-starch-polysaccharides (NSP)
DQGVSHFLÀHG163ÀEUHVXEVWUDWHVLIREVHUYHGLQFRQWH[WRI
HQ]\PHSK\VLRORJ\163ÀEUHVXEVWUDWHVUHIHUWRWKHODUJHVW
heterogenic variety of polysaccharide molecules in nature
and as monogastric animals do not synthesise and release
DQ\FRUUHVSRQGLQJGLJHVWLYHHQ]\PH163ÀEUHVXEVWUDWHV
are practically indigestible. In contradiction, the chemically
ƠOLQNHGSRO\VDFFKDULGHPROHFXOHVRIVWDUFKVXEVWUDWHVDUHKLJKO\
digestible and can be depolymerised by body’s own synthesised
amylases enzymes.
163HQ]\PHVH[KLELWDKLJKVSHFLÀFLW\IRUWKHFRUUHVSRQGLQJ
163ÀEUHVXEVWUDWHKHQFHHDFKHQ]\PHRQO\EUHDNVGRZQD
KLJKO\VSHFLÀF163ÀEUHVXEVWUDWH$V163ÀEUHVXEVWUDWHVRI
GLIIHUHQWIHHGLQJUHGLHQWVFRQVLVWRIYDULRXV163ÀEUHW\SHVWKHLU
W\SLFDO163PROHFXOHÀQJHUSULQWVRFDOOHG²WKHORFNKDVWREH
determined to develop the appropriated NSP-enzyme composition
– the key. The lock-key-principle is the commonly used term to
prescribe this unique one-to-one relation.
$VWKHHIÀFLHQF\RIPXOWLHQ]\PHVLVOLQNHGWRÀQHWXQHG
compositions and ratios of different NSP-enzymes, research on
FRPSOH[LW\RIPROHFXOHGHWHUPLQDWLRQRI163ÀEUHVXEVWUDWHV
DQGDEHWWHUXQGHUVWDQGLQJRI163HQ]\PHVLPSOLHGLQ163ÀEUH
degradation is an ongoing and one of the most targeted research
focuses in feed additive business.

&DWHJRULVLQJQHJDWLYH163ÀEUHHIIHFWVLQOD\HUIHHG
ingredients

7KHQHJDWLYHHIIHFWVRI163ÀEUHSOD\DFUXFLDOUROHLQWKH
digestion process of pig and poultry, this might lead to digestive
limitations in the gut system and thus have to be considered in
developing feed formulations. These negative effects can be
categorised into two groups.
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)LUVWO\163ÀEUHFDQLQFUHDVHWKHYLVFRVLW\LQWKHLQWHVWLQHE\
their high water binding capacity. As a consequence increased
viscosity slows down the migration and absorption of nutrients,
lowers the feed intake and reduces the access of digestive
enzymes synthesised and released by the animal itself. The
commonly used synonym to prescribe this phenomenon is the
“Gel effect”.
6HFRQGO\LQVROXEOH163ÀEUHFDQHQFDSVXODWHIHHGQXWULHQWV
which become less accessible for digestion and absorption in
the relatively small intestine. These nutrients enter undigested
the large intestine where they become a substrate for unintended
bacterial fermentation. The commonly used synonym to prescribe
this phenomenon is the “Nut shell effect”.
'LJHVWLQJ163ÀEUHRIIHHGLQJUHGLHQWVE\FXWWLQJWKH
glycosidical bonds of polysaccharide molecules and taking
DGYDQWDJHRIQXWULHQWVHQFDSVXODWHGE\163ÀEUHWKHXVHRID
substrate adapted NSP-multi-enzyme in feed is the only available
but also most effective choice.

)XOÀOOLQJPXOWLSOHIHHGLQJUHTXLUHPHQWVXVLQJPXOWL
HQ]\PHFRQFHSWV
Multi-enzyme functional activities work synergistically to break
GRZQÀEUHVWUXFWXUHVZKLFKUHVXOWLQHQKDQFHGIHHGGLJHVWLELOLW\
The composition and effect of these concepts have to be validated
by many animal trials linked to the use of a wide range of
IHHGLQJUHGLHQWVDQGVSHFLÀFUHTXLUHPHQWVIRUQXWULHQWYDOXHV
of practiced local feed formulation systems for farmanimals
worldwide.
Multi-enzyme concepts that combine high xylanase together
ZLWKKLJKơJOXFDQDVHDQGSHFWLQDVHHQ]\PHDFWLYLW\OLNH
AVEVE Biochem’s AveMix® XG 10 and AveMix® 02 CS, have

EHHQSURYHQWREHYHU\HIÀFLHQWUHOLDEOHDQGFRVWHIIHFWLYHIRU
use in different varieties of cereal-soy bean diets as well as diets
with increasing use of ingredient by-products.
Besides these two main enzyme activities, such multi-enzymes
DUHDVVHPEOHGZLWKVXIÀFLHQWHQ]\PHVLGHDFWLYLWLHVOLNH
mannanase and cellulase cutting glycosidical bonds of a broad
VSHFWUXPRIXQGHUUHSUHVHQWHG163ÀEUHW\SHVHJPDQQDQDQG
cellulose.
The so called “energy-upgrading concept” using multi-enzyme
can be practically approached via two different formulation
exercises. Firstly, it can be added on top of the feed formulation
to improve the animal performances or secondly, it can be
used in feed reformulation to obtain the same or better animal
performances with an increased incorporation of raw material
in the feed. In practice, reformulation with regard to the energyupgrading concept means that the nutritionist can create a new
raw material matrix with adapted values for energy, linked to
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VSHFLÀFUDZPDWHULDOVHJFRUQDQGRUZKHDWRUE\VSHFLÀFDOO\
reducing maximum energy requirements, considering feed
formulations for young and mature animals.
Multi-enzyme concepts are multitasking and highly effective
WRROVIRUQXWULWLRQLVWV7KH\DOORZDODUJHUÁH[LELOLW\LQXVHRIUDZ
materials and in feed formulating. At the same time, they increase
animal performance and last but not least lower feed costs.

Relying on necessary expertise formulating feed
AVEVE Biochem NV is the feed additive division of AVEVE
NV, Belgium, as AVEVE NV is the Belgian farmers’ cooperative
and one of the largest European agro business companies and

feed millers. AVEVE Biochem NV is the global provider of
additives - Avemix® - for the animal nutrition business. Based
on long lasting in-house research combined with practical
application utilities, AVEVE Biochem NV has become a
preferred partner of the international feed industry regarding the
effective and practical use of Multi-Enzyme-Concepts (NSPenzymes, Phytase, Protease).
,Q1RYHPEHU$9(9(%LRFKHPZDVJUDQWHGLWVÀUVW
European registration for the enzyme concept AveMix® XG 10
for broilers. Today AVEVE Biochem provides a broad spectrum
of registered NSP-enzyme products and applications for pig and
poultry feed state of the art.
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