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B EXCELLENT PROCESSING PROPERTIES
m HIGH EFFICACY

m EXCEPTIONAL STABILITY

THE FLEXIBLE NSP-ENZYME!

The NSP Problem

Non-starch polysaccharides (NSPs)
are virtually indigestible compounds
in vegetable feedstuffs used for pig
and poultry nutrition. Their anti-nutri-
tional effects reduce the efficiency
of the feeds by trapping valuable
nutrients, thus preventing them from
being digested. Furthermore, partic-
ularly in broilers, the intestinal diges-
ta may become extremely viscous
due to the high NSP content in the
diet. Since the activity of endoge-
nous digestive enzymes is limited,
this results in sticky droppings and
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impaired litter quality. This, in turn,
may lead to poor hygienic conditions
and, in layers, to a higher percent-
age of dirty eggs.

Why should Natugrain TS be
added to the feed?

Natugrain TS, the feed enzyme prod-
uct from BASF, contains the high-
ly purified NSP-splitting enzymes
endo-1,4-beta-xylanase and endo-
1,4-beta-glucanase. The enzymes
are produced by fermentation using
BASF’s own production strain, a fun-
gus of the species Aspergillus. Due
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to well balanced enzyme activities,
Natugrain TS is well suited to coun-
teract the anti-nutritional effects from
pentosans and B-glucans that con-
stitute the major part of NSPs in
commonly used feedstuffs (Table 1).
Natugrain TS improves the nutritive
value of diets containing NSP-rich
components such as wheat, barley,
rye, triticale, oat, sunflower and a
number of milling by-products. Apart
from this Natugrain 7S can be effec-
tive in corn/soy diets by releasing
additional energy.

Table 1: Content of pentosans and B-glucans in different cereal grains

Pentosans B-Glucans
Cereal grain Total (g/kg) Soluble in water (g/kg) Total (g/kg) Soluble in water (g/kg)
Rye 58 - 122 19 - 27 13 - 47
Triticale 46 - 86 6-11 7-36
Wheat 54 - 83 8-14 45-8.5
Oat 37 - 80 8 23 - 51 16
Barley 31-77 5-10 26 - 66 24 - 50
Corn 43 - 68 4-6 0.8-17

Source: Jeroch, 1994 (modified)
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HIGH EFFICACY IN PIGS
AND POULTRY

High efficacy proven in

feeding trials

Natugrain 7S improves animal perfor-
mance parameters like feed conver-
sion rate (Figure 1) and daily weight

gain (Figure 2). In laying hens, feed
costs can be reduced by lowering the
feed consumption per egg (Figure 3),
without having a negative impact on
egg size or quality due to supple-

Figure 1: Natugrain TS improves the FCR in broilers fed with a wheat/rye-based diet
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Figure 2: Improved DWG in piglets fed with
a wheat/barley-based diet
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Figure 3: Impact on FC per egg when
added to a wheat/rye-based layer diet

mentation with Natugrain 7S. All in all,
the addition of Natugrain TS to pig
and poultry diets is a valuable and
reliable tool for reducing feed costs
and optimizing animal production.

0 TXU/0 TGU per kg feed

280 TXU/125 TGU per kg feed
= 560 TXU/250 TGU per kg feed
w840 TXU/375 TGU per kg feed

Different superscripts indicate
significant differences (p < 0.05)
Source: BASF, 2006

EU APPROVAL FOR 5 SPECIES

Regulatory situation

High biological efficacy was one of
the most decisive factors in the devel-
opment of Natugrain TS. Indeed, its
convincing beneficial effects in the
digestive tract of animals led to the

approval by the European Commis-
sion of two Natugrain TS formulations,
in each case for 5 animal species at
one go: the dry type “Natugrain 75"
and the liquid type “Natugrain 7S L~
(Table 2). This offers the feed pro-

ducer greater flexibility and many
advantages since one product can
be used for almost all NSP-enzyme
relevant diets.

Table 2: Details on EU approval of Natugrain TS / Natugrain TS L

Reg. Nr. Product Active Additive

: m :
P glucanase (EC 3.2.1.4) 9 yer. Pig

4a7 Natugrain 7S L é’goa';’j'get;’;ﬂ?fseta_ 5600 TXU'/g Broiler, turkey, duck,
(liquid) o ’ 2500 TGU?/g layer, piglet

Dose recommendations
The economically optimal dose rate

Endo-1,4-B-xylanase

glucanase (EC 3.2.1.4)

Minimum activity Species
per product

Minimum units of activity per
kilogram of complete feed per
animal species (TXU'/TGU?)

280/125, 560/250, 280/125,
560/250, 560/250

280/125, 560/250, 280/125,
560/250, 560/250

) Thermo-stable Xylanase Unit; ) Thermo-stable Glucanase Unit

their quality (i.e. the amounts of anti-

nutritive substances they contain).
450 2.2 0 TXU/0 TGU per kg feed . _ y . . )
© 560 TXU/250 TGU per kg feed varies depending on the wheat, rye, Based on numerous feeding trials,
400 barley and triticale contents. In addi- the following dose levels can be rec-
2.1 . L .
5 tion, it is influenced by the cost of ommended as a general guideline
B350 \g these raw materials, and also by (Table 3):
<
g 220 o
z £
2300 3 .
E S Table 3: Dose recommendations
> o
8 050 § 191 Wheat / Rye / Barley / Animal species Dose rate per kilogram of feed Dose rate per metric ton of
T = Triticale in the diet (TXU/TGU) feed (g)
< 40% Broiler / duck 280/ 125 50
200 | 1.8 :
5]’ 5 5 5 T 5 5 5 Different Superscripts indicate < 40% Turkey / Iayer / plglet 560 / 250 100
0 0 significant differences (p < 0.05) 40 - 60% Broiler / duck / turkey / layer / piglet 560 / 250 100
012 12-42 0-42 21-44 4568 2168 60% Broiler / duck / turkey / layer / piglet 560 - 840 / 250 - 375 100 - 150%
Days Weeks > o roiler / duck / turkey / layer / pigle - - -

Source: University of Piacenza, Italy 2006 Source: IRTA, Spain 2006

3) Depending on cereal NSP content, additional effects will occur at feed dose rates above 100 g/MT if the cereal content of the feed is over 60%

4 5
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PREMIUM FORMULATIONS

TARGETING ALL APPLICATIONS

Product quality and stability
BASF’s enzymes are high quality
products. They are subject to strin-
gent controls based on the best
quality management standards pos-
sible. This provides the basis for the
exceptional stability of Natugrain TS.
Even having a guaranteed shelf life
of 12 months when stored at 20°C,
all Natugrain TS products are also
able to withstand higher storage
temperatures for several months
(Figures 4, 5). It is BASF’s high pro-
duct quality standards in combina-
tion with its profound knowledge
in enzyme production and applica-
tion which are making Natugrain 7S
so successful. Feed millers value
the excellent handling properties of
Natugrain TS (Figure 6, 7).

Liquid or powder

BASF supplies Natugrain 7S in two
formulations: as a heat-resistant
powder for direct mixing with the
feed prior to pelleting (Natugrain TS),
and as a liquid for spraying onto the
pellets after they have cooled after
pelleting (Natugrain TS L). The liquid
formulation is recommended if the
pelleting temperature exceeds 85°C.

Figure 4: Shelf life of Natugrain TS
stored at 35°C

100

80 | —

40 | e

Residual enzyme activity [%]

20 ] —

0 2 4
Months

Figure 6: Stability of Natugrain TS at various
pelleting temperatures (20 s conditioning time)
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Figure 5: Shelflife of Natugrain TS L

stored at 35°C
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Figure 7: Stability of Natugrain TS in
premix stored at 35°C
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Source: BASF, 2007

EXCELLENT HANDLING PROPERTIES

THE NATUGRAIN
PRODUCT PORTFOLIO

The flexible enzyme for a broad range of diets

Product Form Additional Information

Endo-1,4-B-xylanase (5600 TXU/g) and endo-1,4-B-glucanase (2500 TGU/qg),
recommended for nonpelleted feed or pelleting up to 85°C

endo-1,4-B-xylanase (6600 TXU/g) and endo-1,4-B-glucanase (2500 TGU/g),
recommended for postpelleting applications

Product number

Natugrain TS Powder 30285907

Natugrain TS L Liquid 30285884

The dedicated enzyme especially for wheat-based broiler and turkey diets

Product Form Additional Information Product number
Natugrain Endo-1,4-B-xylanase (5600 TXU/g), recommended for nonpelleted feed or
Wheat TS Powder pelleting up to 85°C 80269735
Natugrain L . -
Liquid endo-1,4-B-xylanase (5600 TXU/g), recommended for postpelleting applications 30270056
Wheat TS L
The practical combination
Product Form Additional Information Product number
Natuphos i Phytase (5009 FTU/g? an.d endo-1,4-B-xylanase (65600 TXU/g), recommended 30363075
Combi TS L for postpelleting applications

DISCLAIMER: Although all statements and information in this advertisement are believed to be accurate and reliable, they are
presented gratis and for guidance only, and risks and liability for results obtained by use of the products or application of the
suggestions described are assumed by the user. The claims and supporting data provided in this publication have not been evaluated
for compliance with any jurisdiction’s regulatory requirements and the results reported may not be generally true under other
conditions or in other matrices. Users must evaluate what claims and information are appropriate and comply with a jurisdiction’s
regulatory requirements. SELLER MAKES NO WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, BY FACT OR LAW,
INCLUDING WARRANTIES OR MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.



Contacts

North America Europe

BASF Corporation BASF SE

Nutrition Ingredients, North America Nutrition Ingredients, Europe

100 Campus Drive Li554

Florham Park, New Jersey 07932 67117 Limburgerhof

USA Germany

Phone: +1/800-527-9881 Phone: +49/621 60-28073

Fax: +1/973-245-6843 Fax: +49/621 60-28363

e-mail: nutrition@basf.com e-mail: nutrition-europe@basf.com
Asia/Pacific South America

BASF East Asia Regional Headquarters Ltd.  BASF S.A.

Nutrition Ingredients, Asia/Pacific Nutrition Ingredients, South America
45th Floor, Jardine House Av. Brigadeiro Faria Lima 3600/9° Andar
No.1 Connaught Place 04538-132 Sao Paulo SP

Central Hong Kong Brazil

Phone: +852/273 11-238 Phone: +55/11 3043-2158

Fax: +852/273 15-637 Fax:  +55/11 3043-2153

e-mail: carechemicals-HK@basf.com e-mail: nutrition.south-america@basf.com

Our S.E.T. initiative allows feed manufacturers to trace exactly the raw materials used while measuring the ecological
and economical impact of the manufacturing process — at any time and anywhere in the world. By combining global
traceability with the eco-efficiency analysis, BASF and its partners can measure sustainability throughout the entire
value chain. We care about combining economic success with environmental protection and social responsibility
throughout the entire supply chain. For more information please visit www.set-initiative.com.

Place orders, track shipments, get MSDSs and COAs, and more, with World Account
http://worldaccount.basf.com

BASF

The Chemical Company

Published by BASF SE, Nutrition Ingredients, 67056 Ludwigshafen, Germany EMN090203e-00
Natugrain® is registered by BASF SE. S.E.T. is a trademark of BASF SE.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 130
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 130
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


