Since 2008, specialists in the optimization of undervalued raw
\1. materials. Lower-cost wheat classes for flour miling and pasta
en g 'd V N manufacturing; alternative ingredient formulations in poultry feeding

INNOVATION BY
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What If

We could replace chlorine
treatment in the mill?




Chlorine

Treatment

Used since the 1920’s.

More water at the same

viscosity and improves cake

volume, texture and
mouthfeel through the abilit
to support more sugar and
shortening in the formula.

Lowers the PH level of the
flour

Modifies the starch so that
the batter system will hold
more water




Chlorine Treatment Is a
Challenge for Millers

1. Chlorine is dangerous to work with
2. Chlorine is dangerous to the environment
3. Chlorine can hard to source
4. Additionally
o Not all mills have a good source of soft wheat
o Not all mills have a chlorine system

o lItis difficult to match the performance of
chlorinated soft wheat with only hard wheat

Safety Data Sheet
_




Customers
Expectations

» Customers expect flour that
creates cake with viscosity, water
absorption, volume, texture, and
mouthfeel provided by
chlorinated cake flour.



Replacing
Chlorine

* Chlorine was banned in Europe
in the 1990’s

« A common alternative is a high
capital and high cost solutions
using a flour heat treatment
system.

« This alternative does come with
some risk, and capacity is often
limited.



» Allows for optimal cake tenderness and
volume when used at the 500ppm level
based on flour weight.

» Can be used with 100% Soft or with a
preferred 90/10 Hard flour will produce
high volume, tender cakes that out-
perform the chlorinated control.

» Replacing chlorine in flour also helps
eliminate the harsh chemical taste and
smell from the use of chlorine.



HydroSOFT500 addition will increase cake
crumb softness as well as extend shelf life
of the cake.

By using hydroSOFT 500 in soft wheat flour,
this helps to create a natural alternative to
using chemicals in foods.



The addition of hydroSOFT to the Type D soft wheat flour
helped produce a higher volume, tender and tight crumb cake
when compared to the chlorinated control.

Type D flour Chlorinated| Type D flour
Control

500ppm No Additive No Additive
hydroSOFT 500

Average Volume: Average Average
31.66 mm Volume: Volume:
31.22 mm 30.68 mm




Type D flour Chlorinated| 90% Type D/ 109
Control HRW
500ppm No Additive 500ppm

Average Volume: A\EIE=To2 Average Volume:
31.66 mm Volume: 31.83 mm
31.22 mm

HydroSOFT 500 allows for optimal cake tenderness and volume
when used at the 500ppm level based on flour weight

Both cake options —100% Type D flour with 500ppm hydroSOFT
500, as well as 90% Type D/10% hard wheat flour with 500ppm
hydroSOFT 500 will produce high volume, tender cakes that out-
perform the chlorinated control.



with Peace of Mind™




An Innovative enzyme
Solution for Pasta and Noodle
manufacturing



Why

» Applied in a concentrated dosage — range of
250-300 ppm, hydroMAX is the right solution
for low to medium protein bread flour pastas,
premium noodles and cost-saving
replacement for high protein spring wheats
and Durum.

* Inthese flour pasta and noodles, hydroMAX
yields finished produatith a deeper, richer
color, with smoother, glassy -like appearance
and reduced cracking/checking in dried
product.



Opportunities for
using hydroMAX

« If still wanting to use 100% durum, a higher
percentage of lower quality (higher ash) durum
flour can be used in replacing a portion of the
high quality durunsemolina (granular).

* Durum semolina/flour can be replaced all or in
part with lower quality/cost hard wheat flour to
achieve net cost savings

» High cost adjuncts such as vital wheat gluten may
be reduced or eliminated
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Cooking Firmness (Force Q)

11.5 MIN

e CONtrol

hydroMAX

12.5 MIN



Pasta Color
Enhancement



» Northern Crops Institute Trial
» Fargo, North Dakota
e July 2009

Improvement of Pasta Firmness In
Rotini Short Goods

180

160 146 155 5 154
140 197 131
Texture 116 121
Analyzer 120 107
Firmness 100 —
Measure 80 —
(9.cm) 60
40 —
20 —
0
HRW DNS Durum DNS Durum Semolina/
Flour Flour Semolina Whole Durum Clear
Control m Engrain Solution Wheat (50:50 mix)

Flour



Firmness (g cm/strand)

60

» Northern Crops Institute Trial
» Fargo, North Dakota
e January 2010

Improvement of Pasta Firmness
iIn Macaroni Elbows

49

49

42 38

Control

m Engrain

50DNS:50HRW
(11.5% Protein)

100HRW 50HRW:50SWW
(10.5% Protein) (9.5% Protein)



* Northern Crops Institute Trial
» Fargo, North Dakota
* November 2009

Replacement of Egg White

2 for Premium Durum Pasta
(D)
o
E 34.0 331
x 33.0 32 2
ec1_.132.0 31.5
n 31.0 30.5
wn
L300
=
T 29.0
Durum Durum + Durum + Durum +
2% Egg Albumin 1% Egg Albumin 1% Egg Albumin +

Engrain Solution



Firmness (measured by texture analysis)

Yield (percentage uptake of water during
cooking to result in highest cooked
weight)

Degree of stickiness (with goal for cooked
pasta pieces to stick together at any
significance)

Cooking tolerance (maintain desired
firmness with overcooking — greater than
14 minutes)

Color (if using non-durum pasta, to
achieve yellow color in white flour pasta
close to durum standard)




* hydroMAX vyields finished pasta products with a deeper, richer color,
with smoother, glassy -like appearance and reduced
cracking/checking in dried product.

* hydroMAX helps starch retention whi@dds to better bite and aids
in overcooking






