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Knowledge Is the Key
to Achieving Consistency

G. STEWART
CII Laboratory Services
Kansas City, MO

For most bakers, flour is the major
ingredient in their formulations. The
same is true for many other manufacturers
in the food industry as well. Ask any baker
what they want most in their raw materials,
and you will get the same resounding
answer from all—consistency. The saying,
“even if it’s bad flour, give me the same
flour every time” is familiar to flour sup-
pliers everywhere.

True to the same adage, most flour
milling companies, after they’ve estab-
lished the ideal blend for their customers,
would prefer to receive the same wheat in
every shipment. And yet, the most difficult
issue for both is consistency. What is the
solution? As always, knowledge is the key.

U.S. Wheat Production

In the United States, approximately
2,900 million bushels of wheat are pro-
duced annually. The U.S. crop encompass-
es widespread variation in classes,
climates, and soils, which can be a double-
edged sword. Millers and bakers in the
United States have a wide variety of wheat
classes and environmental conditions to
choose from when selecting their wheat.
Conversely, this broad spectrum almost
guarantees that, for economic reasons, they
will receive wheat or flour from different
parts of the country, generally from the
region nearest each manufacturing facility.
The raw materials for a product manufac-
tured nationwide may, therefore, be pro-
duced using slightly or totally different
wheats. Although this is not necessarily a
problem, it requires knowledge of the qual-
ity performance of each of the wheats used.

Wheat Quality Parameters

Knowing the quality parameters of a
wheat and its finished flour is key to wheat
procurement and flour production for both
millers and bakers. So, how do you acquire
this information?
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One available source is the annual Crop
Quality Survey performed by CII Labora-
tory Services. The annual survey includes
the soft red winter, hard red winter, and hard
red spring wheat classes. Some hard white
wheat is also tested, based on availability.

The survey is partly underwritten by
U.S. Wheat Associates (Washington, DC),
partly by private subscriptions, and partly
by CII Laboratory Services. Private sub-
scribers seek to utilize the information as
each harvest progresses. U.S. Wheat
Associates utilizes the information to com-
pile an annual crop report that is presented
around the world by their representatives in
an effort to market the U.S. domestic wheat
crop. This global tour usually takes place in
November and December, shortly after the
hard red spring harvest is completed.

Because the gathered information is very
important to the subscribers, particularly
their export departments, timeliness is
paramount. Consequently, harvest informa-
tion is reported daily throughout the har-
vest. It is also generated rapidly to meet the
needs of the grain procurement divisions of
companies trying to make a smooth transi-
tion from one crop year to the next.

New crop transitions bring with them
challenges for both the milling and baking

industries. Mills need time to set up the
mill to maximize yields, evaluate adjust-
ments of blends to continue to meet their
customer’s formulations, and to identify
real or perceived issues with the new crop.
Bakers, who are under many of the same
pressures, need to evaluate the new crop
with respect to changes in flour absorption,
mixing time, color, enzymes, and many
other issues that impact their formulations
and production efficiencies.

As a general rule, the transition to a new
crop takes place in stages, with blends of
new wheat mixed with the previous year’s
crop at percentages of 10-25%. Certain
conditions may preclude a slow transition,
such as low carryover, the desire to
improve product quality, availability, etc.

Gathering Crop Information

To make this all happen and to provide
as seamless a transition as possible, quality
and performance information first has to be
gathered. Figure 1 illustrates the wheat-
producing areas surveyed in the United
States.

The survey project begins in May in the
soft red winter wheat areas of the Mid-
Atlantic states. The actual mechanics and
logistics of obtaining wheat samples from
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Fig. 1. U.S. wheat-growing regions tested. (Copyright Cll Lab Services 1996-2003)



all over the United States requires that sur-
veyors travel constantly, following the wheat
harvest as it progresses around the country.
The soft red winter, hard red winter and
hard red spring harvests often occur at the
same time in different parts of the country,
and surveyors must criss-cross the nation
to obtain samples.

The samplers pick up wheat samples from
elevators and log all pertinent information
related to location and any information
gleaned from elevator operators regarding
yields, test weights, sprout, insect prob-
lems, weather damage, etc. Samplers often
back-track repeatedly due to rain delays or
varietal differences to provide the best,
most representative sampling of the crop.
At the end of each day, the samplers ship
collected samples by overnight delivery to
the laboratory. At the lab, they are tested for
an extensive list of parameters.

Each wheat sample is tested for mois-
ture, ash, protein, falling number value, thou-
sand-kernel weight, and an area composite
for grade. Once tested for these charac-
teristics, the samples are segregated first
by area (as shown in Fig. 2), then by pro-
tein and falling number values. Once seg-
regated, the samples are composited and
milled into flour, with mill settings that
mimic commercial milling conditions as
closely as possible. Currently, CII Labora-
tory Services is gauging the demand for
splitting the existing 21 HRW areas and
eight HRS areas further (in half or thirds)
to provide more detail.

The flour derived from each area’s wheat
samples is then measured using numerous
rheological tests, including, but not limited
to, farinograph, amylograph, and alveo-
graph. In addition to the standard moisture,
ash, protein, and falling number values,
many other tests are performed on the flour,
such as color, wet and dry gluten, sedimen-
tation, etc. values. Figure 3 shows a com-
plete list of tests performed. Sample results
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Fig. 2. Historical hard red winter wheat
areas used to survey this wheat class.
(Copyright Cll Lab Services 1996-2003)

are grouped based on protein content
(11.5-12.5 and >12.5%) and falling num-
ber (<250 or >250). In a typical wheat re-
port, the wheat information is expressed as
percent distribution. For example, 38.5% of
the wheat tested in an area had a protein
content between 14.1 and 14.5%. An ex-
ample of the Crop Quality Survey can be
viewed online at www.ciilab.com (click on
Demo Crop Survey).

All analyses are posted online as soon as
the tests are completed (daily updated infor-
mation) during the harvest, providing the

source of the rapid information required to ef-
fect a smooth and economical transition from
one crop year to another for all participants.

The value of the survey exerts itself
throughout the year as mills attempt to pro-
vide the lowest cost blends for their cus-
tomers and bakeries try to maintain consis-
tent high-quality production. It is only through
the accumulation of knowledge and its ap-
plication that better wheats can be bred,
more efficient production can be accom-
plished, and a competitive global position
can be maintained.

o Wheat Moisture o Farinograph Tolerance e L (alveograph)

e Wheat Protein (12% mb) o Farinograph Absorption e W (alveograph)
o Flour Yield e Farinograph M.T.I. e L (color)

o Flour Moisture e Bake Volume e A (color)

o Flour Protein (14% mb) e Bake Grain e B (color)

o Flour Ash (14% mb) o Bake Texture o Kernel Size (0/7)
o Wet Gluten e Sedimentation o Kernel Size (0/9)
e Falling Number e Amylograph (65 g) o Kernel Size (T/9)
o Farinograph Peak o P (alveograph) e Starch Damage

Fig. 3. Wheat flour tests performed to illustrate the performance of the year’s crop in a par-
ticular area. (Copyright Cll Lab Services 1996-2003)
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