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Source: Lindemann et al. 1989 and Owsley et al. 1986

Young piglets lack enzymes for optimal starch digestion

Weaning causes dip in production of pancreatic enzymes



Piglets need to recover their energy intake after weaning

Source: Burrin and Stoll, 2003

Higher energy
requirement
for a.o. 
organs

Energy intake after weaning is limiting growth and organ development



Starch in natural form is not digestible

Cereal starch consists of connected glucose molecules, of which:

20-30% is amylose (linear chain)

70-80% is amylpectin (branched chain)

In natural form, starch is not digestible and water soluble

In order to make starch digestible, the glucose chains need to be split

Starch Molecular Structure



Enzymatic starch degradation

Starch is an excellent energy source for pigs

Carbohydrates are needed for the digestibility of other nutrients, like proteins and fats and to convert them into growth
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Processing of cereals increases the digestibility

Source: In vivo digestibility; White, 2006

Lower starch digestion due to impaired

enzyme production after weaning

Extruded wheat gave highest digestibility

Effects of the processing of wheat grain on starch digestibility in weaned piglets



Presco baby products -
our value proposition

Complete gelatinization through unique manufacturing process

Optimal starch digestibility & bio-availability

Excellent raw material quality (purchase on spec, cleaning, mycotoxin

monitoring)

High variability & flexibility (multiple product varieties)

High production capacity

Consistent quality

Excellent technical/physical characteristics (e.g. binding capacity)

High service level



Comparison between
heat technologies for cereal gelatinization

Technology Dry process Retention time Temperature Pressure Gelatinization degree Disadvantages

Heating Yes Long Medium - high No Low
Low throughput, 

low effectiveness

Infrared

(Micronising)
Yes Medium

Very high 

Short term
No Medium

Nutrient loss

(i.e. protein damage)

Steaming

(Hydrothermal)
No Long Medium No Medium

Lower gelatinization degree, 

Nutrient damage,

Extrusion No Medium High Yes High

nutrient loss

protein damage, vitamin breakdown, 

loss of phytase efficacy

Expansion No Medium Medium Yes High

nutrient loss (protein damage)

vitamin degradation

enzyme inactivation

Puffing

(Presssure cooking) Yes Very short
Very high

Short time 
Yes High -



Presco Pressure Cooking -
Optimisation of 3 process parameters

1. High Pressure

2. High Temperature

3. Short Time

Variable Quantity

Instant Cooling

Ÿ Optimal starch gelatinization

Grains

High Pressure

High Temperature Steam

Puffer

Puffed Grains



Presco technologyïunique process

1. Cereals are pressurized (20-25 bar) and treated with overheated steam (250-

300 °C), during 20-30 sec.

2. The pressure is reduced abruptly

3. The cerealsópopó: the moisture in the starch granules evaporates and the

granules swell instantly

4. Product volume increases manifold and the crystalline structure is completely

broken down

5. In the Presco manufacturing process no retrogradation takes place (makes

starch indigestible)

6. Presco gelatinized cereals are further processed into final products



Presco process prevents the starch retrogradation

Slow cooling after heat treatment increases risk of amylose retrogradation = formation of indigestible starch

Presco process: instant cooling and low moisture level after pressure cooking leads to low risk of retrogradation.

12

Source: Van de Graaf, 2003

Heated starch

Slow cooling
high moisture level

Instant cooling 
low moisture level



Structure of untreated wheat: 

the starch granules are completely intact

Structure of Presco treated wheat: 

the starch granules are completely gelatinized

Presco technologyïcomplete gelatinization



Presco technology in detail

Microscopic pictures show the difference:



Presco products gives piglets the best start

Product
quality

ÅAttractive flavour & palatibility, high feed intake

ÅHighest level of gelatinization

ÅNo nutrient damage during processing

Efficacy

ÅMouth - activates amylase production (in saliva)

ÅStomach - high viscosityïlonger retention time and better pre-digestion  (through gastric acids, enzymes) 

ÅSmall intestine - high ileal digestibility

Animal 
health

ÅLow level of (undigested ) starch available for (pathogenic) bacterial growth

ÅPromotes a healthy development of the intestinal flora

ÅStimulates the enzyme production of young piglets

ÅPromotes intestinal villi growth (immune protection)

ÅOptimal energy supply for organ development

Perfor-
mance

ÅConstant  and high level of available glucose (energy)

ÅOptimal  conversion of (vegetal) proteins into meat (cells)

ÅCloses the energy gap during the first weeks of age

ÅBetter health and performance of young piglets (target: 70 kg in 34 days)



PrescoïHighest degree of gelatinization

Analysis

>80 samples of commercial products

Conclusions

Presco products show much higher degree of gelatinization

Much variation exists among available products on the market

On average, Presco products show 5-12% lower ash and crude fiber contents, due to intensive cleaning process

Source: Analysis at external labs during 4 years

Product

Commercial products

Gelatinisation mean

%

Commercial products

min ïmax

Presco products

Gelatinisation mean

%

Presco products

min ïmax

Gelatinized Corn 68.4 55 ï80 86.4 82 ï91

Gelatinized Wheat 75.7 65 ï88 88.5 86 ï92

Gelatinized Barley 72.3 68 ï78 87.5 83 ï92



Presco corn shows the highest level of gelatinization

Source: Schothorst Feed Research & Unicorn, 2013

Comparison with other 

gelatinization technologies



&     Organic Matter
&     Starch

Presco corn shows the highest ileal digestibility in piglets

High ileal digestibility:

High amount of rapid energy 

for gut development

Low risk of fermentation in 

the hindgut and diarrhea

Source : Schothorst Feed Research & Unicorn, 2013

In vitro digestibility



High viscosity:

Longer retention time in the

stomach

More time for enzymes

higher protein digestibility

Presco corn shows the highest viscosity in stomach

Source : Schothorst Feed Research & Unicorn, 2013

In vitro digestibility



Presco feeding trial
(Feed Innovation Service, Wageningen 2016)

The goal of the experiment was to compare the effect of:

Presco gelatinized corn, wheat, barley and their mix and

Presco Baby corn with a competitive, gelatinized product, on the performance 

of weaned piglets. 

192 Piglets (Topigs 20 x Tybor G); weaning at ±25 days

Inclusion of  50% of all gelatinized cereals into practical and optimized, 

pelleted prestarter (day 1-15) and starter diets (day 15-29)

The piglets were divided over the groups, based on sex, offspring and 

weaning weight

Diets were given as pellets and the piglets were fed ad libitum



High performance of all Presco groups

All Presco groups showed excellent performance results

Presco Baby Corn group: significant better feed conversion and highest live weight gain

Baby Wheat group: the highest early feed intake

Baby Grain Mix group: a very high daily gain and final weight
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Presco Baby corn outperforms competition

Significant better feed intake for Baby Corn group

Numerical better body weight gain for Baby Corn group, esp. during day 15-29
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Baby Corn:

pellets / milled / meal

Baby Wheat

pellets / milled / meal

Baby Barley:

pellets / milled / meal

Baby Rice

pellets / milled

milled:   90 % < 1 mm 

meal  : 100 % < 3 mm

PRESCO PIGLET PRODUCT PORTFOLIO



Presco product specifications

Baby Corn Baby Wheat Baby Barley

Moisture (%) 13 (max 14) 13.2 (max 14) 13.2 (max 14)

Starch (%) 62.2 58.4 51.3

Gelatinized starch (%) 83 (min 78) 85 (min 80) 85 (min 80)

Sugars (%) 1.2 2.6 2.5

Non Starch Polysaccharides  (%) 11.4 9.4 19.1

Crude Fibre 1.7 1.9 4.7

Crude Protein (%) 7.6 11.7 10.0

g lysine/16g nitrogen 2.9 2.8 3.6

Crude Fat (%) 3.4 1.4 1.8

Ash (%) 1.2 1.4 2.1



Feeding recommendations Presco baby products

Product

Prestarter Weaning

from ±6 kg

Starter 1

from ±10 kg

Starter 2

from ±20 kg

Presco Baby Corn 25-50% 25-35% 10-20% 0-5%

Presco Baby Wheat 25-50% 25-40% 10-20% 0-5%

Presco Baby Barley 25-50% 25-40% 10-20% 0-5%

Presco Feed Hi-Energie

(corn/barley)

30-50% 25-40% 10-20% 0-10%

Inclusion level in % of total feed (at starch gelatinization degree of min. 80%)



Presco calculation tool



Summary

Young piglets lack enzymes for optimal starch digestion

Gelatinization of cereals improves starch digestibility and energy availibility

The unique Presco process leads to the highest degree of gelatinization, without nutrient damage and prevents
retrogradation (indigestible starch)

Presco Baby products give young piglets the best start:

High feed intake

High viscosity in stomach for better predigestion

High ileal digestibility

Smooth transition from milk to solid feed

Excellent piglet health and performance

Highest quality standards

Mycotoxin monitoring

All relevant quality programs (GMP+, HACCP) in place

Food grade raw materials



Thank you for your
attention

Any questions ?


