
Natugrain® TS is a combination of β-xylanase and β-glucanase  
that supports modern, high-performance, sustainable animal 
production by:

	 Increasing the release of nutrients and energy from the diet
	 Decreasing digesta viscosity
	 Aiding effective fermentation in the hindgut
	 Improved feed utilization

The science of sustainable feed that succeeds

Natugrain® TS
Maximizing nutrient  
utilization in complex  
poultry and pig diets

animal-nutrition.basf.com

The science of making more from less



Non-starch polysaccharides (NSPs) are the least digestible compounds in feedstuffs 
used for pig and poultry. Their anti-nutritional properties reduce the utilization of 
dietary nutrients by increasing digesta viscosity and by trapping valuable nutrients.

Natugrain® TS contains BASF’s highly purified NSP-degrading enzymes endo-1, 
4-β-xylanase and endo-1,4-β-glucanase. Natugrain® TS improves the digestibility of 
nutrients and energy utilization from feedstuffs such as wheat, corn, rye, barley, 
sorghum, etc.

Natugrain® TS, a mix of xylanase and β-glucanase 
that supports feed utilization based on three 
interactive mechanisms of action

Mechanism of action 1
Reduction of digesta viscosity

Breakdown of viscous 
arabinoxylans and β-glucans 
which reduces intestinal 
viscosity and increases 
nutrient utilization.

Mechanism of action 2
Cell wall disruption

Degradation of plant cell  
walls releases trapped 
nutrients, which can be 
digested by the animal.

Mechanism of action 3
Release of oligosaccharides

Depolymerization of 
arabinoxylans into XOS/ 
AXOS which provide  
positive prebiotic effects.

Well-balanced enzyme activities to counteract 
anti-nutritional effects from arabinoxylans  
and β-glucans

Endo-β-xylanase hydrolyzes arabinoxylans into xylo-oligosaccharides (XOS)  
and arabinoxylo-oligosaccharides (AXOS)

	�Endo-xylanase is the enzyme 
responsible for the partial hydrolysis 
of arabinoxylans

	�Xylanase hydrolizes the β-1,4 bonds 
between xylose units in the 
arabinoxylan backbone

Endo-β-glucanase breaks down β-glucans into smaller molecules

	�Endo-β-glucanase is the enzyme  
that breaks down β-glucans into 
smaller molecules

	�Cereal β-glucans contain a mixture 
of β-1,4 and β-1,3 glycosidic bonds

Arabinoxylan

β-glucan

Glucose

β-glucanase

D-xylose

Xylanase

L-arabinose



Digestive enzymes 
diffusing into digesta

More fluid digesta

Mechanism of action 1  
Reduction of digesta viscosity

Natugrain® TS effectively reduces the  
digesta viscosity

β-glucans and soluble viscous arabinoxylans  
can increase intestinal viscosity, hindering 
the digestion of nutrients1. 

By breaking down soluble viscous xylans 
and β-glucans, Natugrain® TS reduces 
intestinal viscosity, resulting in more fluid 
digesta and greater digestion efficiency.

Wheat-barley-soy-based diet: viscosity comparison in broiler chickens
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Arabinoxylan and β-glucan of the endosperm cell walls of cereals are the NSPs with 
the highest susceptibility to exogenous enzymes3.

Mechanism of action 2  
Cell wall disruption

Natugrain® TS increases the permeability of cell walls

NSPs are the primary constituents of a plant cell wall, entrapping valuable nutrients 
such as starch and proteins. This complex fiber matrix makes it difficult for these 
nutrients to be digested.

The degradation of the plant’s cell wall by xylanase and β-glucanase leads to an 
increased release of entrapped nutrients such as starch and proteins2.

β-glucanase cleaving  
the β-glucans

Xylanase cleaving  
the arabinoxylan

StarchProtein

Xylanase and  
β-glucanase

Endogenous digestive enzymes 
accessing starch granules and 
protein bodies

Degradation of plant cell walls releases trapped nutrients

Natugrain® TS releases 
oligosaccharides



Natugrain® TS releases 
oligosaccharides with the 
ability to increase the 
production of short-chain 
fatty acids (SCFA), which 
in turn can improve gut 
function

The degradation of arabinoxylans 
releases xylo- and arabinoxylo-
oligosaccharides (XOS and 
AXOS).

These compounds act as 
prebiotics and can be used by 
some bacteria resulting in the 
production of SCFAs. The higher 
production of SCFAs can  
result in a better gut function 
and animal wellbeing4, 5.

 *Examples of XOS and AXOS

Bifidobacteria and lactobacilli ferment  
arabinoxylo-oligosaccharides

Arabinoxylo- 
oligosaccharides

Volatile fatty  
acids produced

Low pathogen  
proliferation

Mechanism of action 3  
Release of oligosaccharides

Arabinoxylan structure and its breakdown  
by xylanase

 Source of energy
 Bacteriostatic effect
 pH reduction
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and lactobacilli

Increased 
production of  
short-chain fatty 
acids (SCFA)

D-xylose

Xylanase

L-arabinose



	100%

	 80%

	 60%

	 40%

	 20%

	 0%

Mechanism of action 3  
Release of oligosaccharides and glycoside hydrolase 
(GH) families

Natugrain® TS GH10 xylanase is more efficient at depolymerizing xylans, 
therefore it produces more AXOS

What happens after the 
incubation of wheat arabinoxylan 
with Natugrain® TS xylanase?

	�AXOS production is higher
	�Provision of small oligomers 
(ΣX2-X3-X4) is greater

	�Xylose (X1) can have a negative 
effect in poultry and was not 
produced by the xylanases

AXOS with lower molecular 
weight are more fermentable 
and generate more SCFAs8.

Arabinoxylo-oligosaccharides (AXOS) production relative to  
Natugrain® TS xylanase total AXOS production*

Competitor Xylanase  
GH11 Xylanase

>80%

Natugrain® TS Xylanase  
GH10 Xylanase

Xylose units in AXOS
	 X2	 	 X3	 	 X4	 	 X5	 	 X6	 	 X7

GH10 or GH11 xylanases
All xylanases can cleave the β-1,4-linkages. The majority of feed xylanases belong 
to GH10 or to GH11 families which are structurally different.

GH10 (Natugrain TS®)

	�Are more versatile and cleave highly 
substituted arabinoxylans6

	�Are less selective, hydrolyzing highly 
substituted xylans more efficiently resulting 
in greater AXOS production7

GH11 families

	�Only cleave unsubstituted 
regions6

Higher AXOS release leads to greater production of short-chain fatty acids (SCFAs)

	�Natugrain® TS increases cecal fermentation, which indicates a 
shift in microbial populations.

	�The SCFA can lower the gut pH, creating an unsuitable 
environment for pathogenic bacteria and increasing the solubility 
of minerals.

	�SCFA can also penetrate the lipid membrane of pathogens.

 **Different from Control group (P<0.01)
ns: not significantly different from Control group (P>0.05)

Control = untreated arabinoxylan; Other groups represent enzyme-treated arabinoxylan

SCFA concentration (mM) after 10-hour ex vivo fermentation*

 *Pasquali et al. (2022; World’s Poultry Congress); TID-59-20

80

78

76

74

72

70

68

75.0

ns

75.8

ns

76.8**

73.3

Control
(No enzyme)

Natugrain® TS Competitor A
(Xylanase)

Competitor B
(Enzyme cocktail)



Natugrain® TS optimizes performance 
and nutrient utilization in poultry

	�Reduction of more severe lesions (scores 2 and 3) when Enzyme A  
was added

	�Higher incidence of “no lesions” when Enzyme A was added
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Improved feed utilization and reduced severity of footpad lesions in broiler chickens
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Deficiencies in these enzymes can lead to 
footpad dermatitis. Reduction of footpad lesions 
can result in better animal wellbeing

Improved feed utilization in laying hens
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Increased nutrient supply in milk and improved energy utilization in lactating sows

Tischler et al. (2016)
TID-118-14

Natugrain® TS improves feed utilization

Improved nutrient digestibility in fattening pigs
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Natugrain® TS: benefits and characteristics

In vivo trials have shown that Natugrain® TS, a mix of purified xylanase  
and β-glucanase, can outperform ‘enzyme cocktails’

	�Cereal-based diets contain many NSPs with different complexities
	��In theory, it is plausible that a wide variety of NSP-enzymes are necessary to  
degrade the complex cell wall structures in cereal grains

	�However, in vivo trials have shown that the standard dose of Natugrain® TS  
can outperform enzyme cocktails with multi-NSP-enzymes activities

 *Enzyme cocktail with 19 enzyme activities: Xylanase, β-xylosidase β-glucanase, debranching enzymes, cellulase, pectinases and others.
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Natugrain® TS has excellent  
stability and miscibility

	� Excellent shelf-life stability even at high temperatures
	Excellent stability in pre-mixes
	High stability during pelleting
	� Quickly dissolved, ensuring optimal activity in a short 
period of time

In the acidic conditions of simulated gastric fluid (pH 2.8; pepsin); xylanase showed a residual activity  
of over 90% over a 30-minute period.

Stomach
pH 2.5 – 4.5

Crop
pH 4.5 – 6.0

Proventriculus
pH 2.0 – 5.0

Gizzard
pH 2.0 – 5.0

pH

Xylanase is highly active (>70%) in a pH of 2.6 to 6.0
Glucanase is highly active (>70%) in a pH range of 3.2 to 6.5

Gastric stability in simulated gastric fluid (pH 2.8 and pepsin)

	 endo-1,4-β-glucanase	 	 endo-1,4-β-xylanase
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The xylanase and β-glucanase 
inside Natugrain® TS are highly 
active over a wide pH range that 
fits to the conditions of the 
gastrointestinal tract.

Natugrain® TS: benefits and characteristics

Natugrain® TS is highly stable at acidic conditions

Natugrain® TS: active in a wide pH range



® Registered trademark of BASF in several countries 02
_2

02
2/

07
_E

N
_0

1-
01

Choose the Natugrain® TS formulations that are right for you

Product name Form Concentration Dosage Application Shelf life Article no
Natugrain® TS Powder Endo-1,4-β-xylanase,  

min. 5600 TXU/g*
Endo-1,4-β-glucanase,  
min. 2500 TGU/g**

560 TXU/kg and  
250 TGU/kg feed  
(= 100 g/mt feed)

Recommended for pelleting 
up to 85°C (185°F)

18 mo.
(≤ 20ºC)

53688722 
20 kg bag in box
53688775
350 kg big plastic bag

Natugrain® TS 5XG Powder Endo-1,4-β-xylanase,  
min. 28000 TXU/g*
Endo-1,4-β-glucanase,  
min. 12500 TGU/g**

560 TXU/kg and 
250 TGU/kg feed  
(= 20 g/mt feed)

Recommended for pelleting 
up to 85°C (185°F)

18 mo.
(≤ 20ºC)

50476892
20 kg bag in box

Natugrain® TS L Liquid Endo-1,4-β-xylanase,  
min. 5600 TXU/g*
Endo-1,4-β-glucanase,  
min. 2500 TGU/g**

560 TXU/kg and 
250 TGU/kg feed 
(= 100 g/mt feed)

Recommended for post-
pelleting liquid applications

24 mo.
(≤ 20ºC)

50126560
125 kg plastic drum
53686496
1000 kg bulk container

Natugrain® TS DL Liquid Endo-1,4-β-xylanase,  
min. 11200 TXU/g*
Endo-1,4-β-glucanase,  
min. 5000 TGU/g**

560 TXU/kg and 
250 TGU/kg feed  
(= 50 g/mt feed)

Recommended for post-
pelleting liquid applications

24 mo.
(≤ 20ºC)

50345001
1000 kg bulk container

Natugrain® Wheat TS Powder Endo-1,4-β-xylanase,  
min. 5600 TXU/g*

560 TXU/kg  
(= 100 g/mt feed)

Recommended for pelleting 
up to 85°C (185°F)

12 mo.
(≤ 20ºC)

52569309
20 kg bag in box

 *One TXU is defined as the amount of enzyme that liberates 5 μmol of reducing sugars (xylose equivalents) per minute from a buffer solution containing 1 g of arabinoxylan per 100 ml at pH = 3.5 and 40ºC.
 **One TGU is defined as the amount of enzyme that liberates 1 μmol of reducing sugars (glucose equivalents) per minute from a buffer solution containing 0.714 g of beta-glucan per 100 ml at pH = 3.5 and 40ºC.

This document, or any information provided herein does not constitute a legally binding obligation of BASF and has been prepared in good faith and is believed to be accurate as of the date of issuance. Unless expressly agreed otherwise in writing 
in a supply contract or other written agreement between you and BASF:
(a)	� To the fullest extent not prohibited by the applicable laws, BASF EXPRESSLY DISCLAIMS ALL OTHER REPRESENTATIONS, WARRANTIES, CONDITIONS OR GUARANTEES OF ANY KIND, WHETHER EXPRESS OR IMPLIED, WRITTEN OR 

ORAL, BY FACT OR LAW, INCLUDING ANY IMPLIED WARRANTIES, REPRESENTATIONS OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, SATISFACTORY QUALITY, NON-INFRINGEMENT, AND ANY 
REPRESENTATIONS, WARRANTIES, CONDITIONS OR GUARANTEES, ARISING FROM STATUTE, COURSE OF DEALING OR USAGE OF TRADE and BASF HEREBY EXPRESSLY EXCLUDES AND DISCLAIMS ANY LIABILITY RESULTING 
FROM OR IN CONNECTION WITH THIS DOCUMENT OR ANY INFORMATION PROVIDED HEREIN, including, without limitation, any liability for any direct, consequential, special, or punitive damages relating to or arising therefrom, except in 
cases of (i) death or personal injury to the extent caused by BASF’s sole negligence, (ii) BASF’s willful misconduct, fraud or fraudulent misrepresentation or (iii) any matter in respect of which it would be unlawful for BASF to exclude or restrict 
liability under the applicable laws;

(b)	� Any information provided herein can be changed at BASF’s sole discretion anytime and neither this document nor the information provided herein may be relied upon to satisfy from any and all obligations you may have to undertake your own 
inspections and evaluations;

(c)	� BASF rejects any obligation to, and will not, automatically update this document and any information provided herein, unless required by applicable law; and
(d)	� This document or any information provided herein must not be used for purposes of pharmaceutical registrations. 
If you have any further questions or need additional support, please contact your BASF sales representative.

Asia/Pacific
BASF South East Asia Pte. Ltd.
Animal Nutrition, Asia/Pacific
7 Temasek Boulevard, #35-01
Singapore 038987
Singapore
Phone:	+65-6337-0330
Fax:	 +65-6432-3298
E-mail:	 animalnutrition-asia-pacific@basf.com

Europe, Africa, West Asia
BASF SE
Animal Nutrition, Europe
Chemiestrasse 22
68623 Lampertheim
Germany
Phone:	+49-621 60-28073
Fax:	 +49-621 60-28363
E-mail:	 animalnutrition-europe@basf.com

North America
BASF Corporation
Animal Nutrition, North America
100 Park Avenue
Florham Park, New Jersey 07932
USA
Phone:	+1-800-527-9889
Fax:	 +1-973-245-6766
E-mail:	 animalnutrition-north-america@basf.com

South America
BASF S.A.
Animal Nutrition, South America
Avenida das Nações Unidas 14.171 – 10th floor  
04794-000 São Paulo SP
Brazil
Phone:	+55-11-2039-2292
Fax:	 +55-11-2039-2344
E-mail:	 animalnutrition-south-america@basf.com
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