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Technical report on the nutritional value of the different Fractions obtained from Corn Straw 
and Wheat Bran according to the BioHyst method.

16 March 2011, in occasion of the technical demonstration of the Hyst technology made at the 
Chignolo Po (Pavia) plant, within the presentation of the humanitarian project “Bits of Future: Food 
for all”, I, the undersigned Luca Malagutti, researcher at the University of Milan, Department of 
Animal  Science,  was present  at  the  operations  and collected  the samples  in  order  to  carry out 
bromatological analysis to evaluate their nutritional values.
The technical demonstration included 2 treatments, one on soft Wheat Bran (supplied by Molino 
Alimonti) and another on shredded Corn Straw.
The samples were collected, before processing, from different parts of the sack in order to get a 
homogeneous sample.  The content of the sack was then emptied into the hopper of the system 
which did not contain any other material. At the end of each treatment a sample was taken from 
each of the 3 fractions obtained, from different parts of the container, in order to get a homogeneous 
sample for each fraction.
The tables below show the chemical analysis of the samples collected.

Legend of abbreviations: DM = Dry Matter; CP = Crude Protein; EE = Ether Extract (Lipids); NDF 
= Neutral Detergent Fibre; ADF = Acid Detergent Fibre; ADL = Acid Detergent Lignin.

TREATMENT OF SOFT WHEAT BRAN 
In the table below are the analytical results of the soft wheat bran collected from a sealed sack, 
before processing. The sample is called “Bran Base”.

Table 1. Chemical Analysis of the Bran Base
SAMPLE DM CP EE NDF ADF ADL Ash Starch

Bran Base 85.86 17.53 3.39 44.85 14.56 6.82 6.38 15.53
values expressed in percentage of Dry Matter content 

Following treatment, three fractions were produced, called “Bran G”, “Bran M” and “Bran F4”. 
Below are the analytical results relative to the three fractions.

Table 2. Chemical Analysis of the Wheat Bran Fractions
SAMPLE DM CP EE NDF ADF ADL Ash Starch

Bran G 88.74 17.95 4.00 48.91 15.24 8.36 7.18 17.04
Bran M 88.27 18.39 3.93 48.03 15.35 8.33 7.13 16.78
Bran F4 87.78 18.82 3.63 17.64 6.31 2.46 3.53 37.67
values expressed in percentage of Dry Matter content 
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Sample F4 was sieved with a 0.09mm (90 µm) sieve to isolate the finer portion of this sample, 
which is comparable to flour. This last sample is called “Bran F4 <90um” and the relative results 
are in the table below.

Table 3. Chemical Analysis of Bran F4 <90 µm
SAMPLE DM CP EE NDF ADF ADL Ash Starch

BranF4<90µm 87.80 21.73 3.56 4.81 0.31 0.00 3.74 51.38
values expressed in percentage of Dry Matter content 

Contents in Macro and Micro elements were determined for the fraction called Bran F4 <90 µm. 
The table below show the values determined.

Table 4. Macro and Micro elements content of sample Bran F4 <90 µm
SAMPLE Mg Na K Ca P Fc Mn Zn Cu

Bran F4<90µm 2714 54 8505 1016 7910 92.3 34.0 30.8 7.2
values expressed in mg/kg of Dry Matter content 

For the same fraction Bran F4 <90 µm also vitamin content was determined. These determinations, 
still incomplete, were carried out by the Laboratorio AgroAlimentare dell’Associazione Regionale 
Allevatori  di  Crema (Agriculture  & Food Laboratory  of  the  Regional  Breeders  Association  of 
Crema). In the table below are the values determined.

Table 5. Vitamin content of  sample Bran F4 <90 µm
SAMPLE Vit A Vit E Vit B1 Vit B6 Vit B9 Vit B12 Vit B5 Vit PP

Bran F4<90µm <LoQ* 13.9 9.3
values expressed in mg/kg 
*below the limit of quantification

Comment:
Processing produced 3 fractions from the Bran Base with different chemical characteristics, in 
particular with regard to NDF and ADF content which appear a great deal less in Fraction F4 while 
Starch content in the same Fraction has more than doubled compared to the Base sample. Protein 
and lipid content of the different fractions do not present significant differences. 
Sample Bran F4 <90 µm presented an even higher starch content (51.4%) which highlights the 
significant increase of the nutritional value of this Fraction compared to the Base sample and 
Fractions “G” and “M” thus equating it with a food flour.
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TREATMENT OF CORN STRAW

Following are the analytical results relative to the corn straw before treatment. The starting sample 
will be called “Straw Base”.

Table 6. Chemical analysis of the Straw Base
SAMPLE DM CP EE NDF ADF ADL Ash Starch

Straw Base 88.66 4.37 1.30 71.25 50.85 8.16 9.47 4.77
values expressed in mg/kg of Dry Matter content 

After  treatment,  three fractions  were produced,  called  “Straw G”,  “Straw M” and “Straw F4”. 
Following are the analytical results relative to the three fractions.

Table 7. Chemical analysis of the Corn Straw Fractions
SAMPLE DM CP EE NDF ADF ADL Ash Starch
Straw G 90.34 3.60 0.93 73.75 52.69 7.87 7.97 4.82
Straw M 89.12 5.11 1.41 66.66 44.54 9.15 12.65 5.34
Straw F4 88.44 8.65 2.88 47.20 32.47 11.04 17.17 11.85
values expressed in mg/kg of Dry Matter content 

Comment:
Processing produced 3 Fractions significantly different from one another. In particular we observe a 
progressive decrease in Fibre content (NDF and ADF) moving from the less refined sample (Straw 
G) to the more refined sample (Straw F4) and at the same time a considerable increase in Starch and 
Crude  Protein  content  that  enhance  the  nutritional  value.  This  trend  was  confirmed  by further 
determinations carried out in order to estimate the nutritional value,  such as Fermentability and 
Digestibility of Dry Matter and of NDF, and the estimation of the DM content in UFL/kg , which is  
significantly higher in the F4 Fractions of both the Straw and the Bran tested.
All samples, except Bran F4 sieved at 90  µm, were tested for determination of Fermentability in 
vitro (GP24, Gas Production after 24 hours), according to the Menke and Steingass method (1988), 
and Digestibility of Dry Matter (DMD) and NDF (NDFD) via in situ ruminal degradation (NRC, 
2001) to get a better evaluation of nutritional values; Milk Fodder Unit (UFL) per kg of Dry Matter  
was also calculated. The following table shows these parameters, grouped according to sample type. 

Table 8. Nutritional value of Straw samples
Sample GP24

ml/200mg DM
DMD
%

NDFD
%

UFL
/kg DM

Straw Base 28.3 55.5 44.9 0.48
Straw G 25.4 51.3 41.6 0.44
Straw M 32.6 61.2 48.4 0.55
Straw F4 37.1 72.8 56.7 0.64
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Table 9. Nutritional value of Bran samples
SAMPLE GP24

ml/200mg DM
DMD
%

NDFD
%

UFL
/kg DM

Bran Base 48.9 80.6 59.8 0.89
Bran G 48.9 81.2 66.4 0.89
Bran M 48.5 81.9 66.3 0.89
Bran F4 57.8 89.2 69.4 1.07

Comment:
Tables 8 and 9 show that the F4 fractions of Straw and Bran obtained with the BioHyst method 
present a decidedly greater nutritional value compared to the initial base product, this can also be 
deduced  from the  increased  Fermentability  and  Digestibility  observed.  In  particular  Straw  F4 
achieves a UFL content equal to 0.64, similar to the values of grass hay, while Bran F4 presents a 
UFL content equal to 1.07, similar to an extract which is frequently used as animal feed, such as 
barley flour. 

Department of Animal Science at the University of Milan
The Agricultural and Zootechnical Sector of the Department of Animal Science (DSA), coordinated 
by Professor Gianni Matteo Crovetto, has for many years carried out research in the different areas 
of animal production, breeding, farming and animal husbandry and genetic improvement based on a 
multidisciplinary  approach  to  research.  In  particular  the  main  sectors  deal  with  genetics, 
cytogenetics  and  biotechnology,  physiology,  nutrition  and animal  food,  breeding  technologies, 
animal  science  and  aquaculture,  animal  husbandry  and  environmental implications,  animal 
husbandry in mountainous environments. The DAS has a laboratory for the determination of the 
chemical composition of animal feed, and it is also able to determine the nutritional value of food 
and diets intended for animals through the in vivo and in vitro techniques, via which it is possible to 
determine the digestibility, the ruminal degradability, the production of gas and the fermentability 
of  feed  for  the  principal  breeds  (cattle,  pig,  sheep  and  goat).  To  this  end,  the  Department’s 
Experimentation Centre for the Innovation of Zootechnology (CeSiZOO), situated in Cornaredo 
(MI), is equipped with a facility made up of 4 individual metabolic rooms (whole-room indirect 
calorimeter) for the determination of breath exchange and the methane produced.
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