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The Flour Effect

On Baking Bread

Study of the effect of using different flours when making the same basic recipe.

Assignment

Perform the following formula as per method. It is important that you perform
each experiment in the same manner; i.e. use the same ingredient, tools, room
temp etc. Itis helpful to take pictures/draw diagrams and take notes
throughout the process. For your final presentation you will be required to
hypothesize your outcomes and have a conclusion. You should also have
observations on and record the following criteria:

® Room temperature

e Volume after bulk fermentation
e Volume after final fermentation
e Kneadingtime

e Baking time

* Internal temperature of final loaf
e Crust colour

e Crumb colour

e Size of final loaf

e Flavour of bread
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Recipe Parameters

November 5, 2016

450g Flour 100% | Cake
All purpose
Commercial Whole Wheat
Heritage Whole Wheat
Bread Flour *
5g, 15g *, 25g 3.3% * | Fresh Yeast
1.79, 59 *, 8g 1.1% * | (Instant Yeast)
275g Water 61% 10°C, 35°C *, 50°C temperature
0g, 30g *, 70g 7% * Sugar
0g, 8g*, 20g 2% * Salt - non-iodized fine sea salt

* Default values
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Hypothesis

The key factor in this experiment is the percentage of protein in the flour.

e Cake/Pastry ~8%

e All Purpose ~11.5%

* Bread ~13%

e Bread Whole Wheat ~13%
e Heritage Red Fife ~14%

The higher the percentage of protein, the more gluten that will develop to
support bread structure and rise. While bleached vs. unbleached affects the
final colour and taste, it has no effect on structure or rise.

The wild card is bran. In the commercial whole wheat bread flour, the bran is

large and soft, resulting in a darker colour and crust appearance; however, the
bran flakes had no effect on rise.

The heritage flour is a different story. The amount of water was not modified,
nor the sharp bran sifted out, resulting in a dough that was stiff and hard to
knead, as the bran tore the gluten.
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Conclusions

e All purpose produced a light store-like loaf.
e Only slight colour difference bleached vs. unbleached.
e Bread flours resulted in:
* More body to the crumb.
e Alarger loaf.
e Part of the larger size was due to cling wrapping during ferment and
proof. This enabled the loaf to rise more.
e Commercial Whole Wheat Bread Flour produced a darker crust with visible
flakes of bran.
e Heritage Red Fife needed more water, and sift out the sharp bran. Loaf was

dense and small.
e Cake/Pastry flour sort of made a loaf, but pale and like concrete.

e Based on “All Flours Are Not Equal” report the Robin Hood Cake/
Pastry flour is more pastry flour like.

e http://yumarama.com/4266/all-flours-not-equal/

Appendix A. Photos of the loaves at various steps. A cake pan was used for

most to hold the dough to provide a size reference.
Appendix B. Spreadsheet of the tracking results.

Appendix C. Worksheet printed and filled out for each loaf to track results and

notes.

Bread Theory HOSF 9333 The Flour Effect 5/20



Rich Helms #101099857 November 5, 2016

Method

Make 6 loaves of bread using various flours following the steps outlined in the
"Flour Effect Worksheet.” The design of the steps was done to maximize the
consistency of the approach as well as capture the most data. The use of the
cake pan provided a common size reference. Small ingredient weights were
measured with a .1 g (£ .1g) accuracy Ohaus Scout Pro scale while water and
flour were measured with a Starfrit consumer scale with a 1 g (= 1g) accuracy.
Reflecting spectral analysis of crust colour was done with a Alta Il Reflectance
Spectrometer. Whole wheat flours were not sifted nor water quantities
modified to compensate.

Yeast

Two types of yeast were used. Enough fresh yeast was given out for three
loaves. 15 g of fresh yeast was used for three loaves, 5 g instant yeast used for
the other three. 3:1 is considered the normal usage, so this was not believed to
be a factor. | wanted to try fresh yeast.

Baking Pan / Cover

Three implements were used to hold the dough during ferment, proof and
bake.

® A cookie sheet with a towel draped over
e A stainless bowl with cling wrap
e A 9" cake pan

Which was used in each loaf is noted in the loaf parameters table. The cake
pan was used to provide a standard reference for size. The towel was dropped,
as the dough dried too much resulting in a thicker crust. The stainless bowl
enabled the use of cling wrap and prevent the dough skin from drying.
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Kneading

A KitchenAid mixer was used for kneading dough. Once that was done, hand
kneading was used for final shaping, as well as getting the feel of the dough.

Heritage Whole Wheat Flour

This flour was made from red fife grain at the Upper Canada Village. It had a
large quantity of sharp bran. The flour was not sifted.
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Equipment
e Weight (mass)
e Starfrit 5-kg scale with 1 g accuracy (* 1g)
e Ohaus Scout-Pro SPE201 2 kg scale .1g accuracy (+ .19)
e Alta Il Reflective Spectrometer
KitchenAid Pro 5 mixer
Samsung oven with proof capability
e Temp validated with oven thermometer (read 345F for 350F setting)
Cake pan: Wilton 22.9 x 3.18 cm (9 x 1.25 in) round non-stick
e This provides a reference for sizing

Alta Il Reflectance Spectrometer

. ht’tpS:Z /www.vernier.com/ prod ucts/sensors/ spectrometersz da Itaz

Bread Theory HOSF 9333 The Flour Effect 8/20


https://www.vernier.com/products/sensors/spectrometers/alta/

Rich Helms #101099857 November 5, 2016

Appendix A

Pictures for loaves:

Unbleached All Purpose Flour
Bleached All Purpose Flour

Heritage Red Fife

Commercial Whole Wheat Bread Flour
White Bread Flour

Cake / Pastry Flour

ok Wb -
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1. Unbleached All Purpose

After Knead

| After Ferment

| After Shape

4 After Proof
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‘ After Bake

1 Side Tear / Crumb

Bread Theory HOSF 9333 The Flour Effect 11/20



Rich Helms #101099857 November 5, 2016

2. Bleached All Purpose
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After Shape

After Proof

\a After Bake
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3. Heritage Red Fife
.0 4 s

After Knead

After Proof

After Bake
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_| After Bake / Crumb

vs Unbleached
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4. Commercial Whole Wheat Bread

After Ferment

After Shape

After Proof
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& e A After Moved to Pan

P

Vs Heritage WW
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5. Commercial White Bread Flour
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After Knead

After Ferment

After Shape

After Proof
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After Move to Pan

After Bake

1vs. Comm. WW
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6. Cake / Pastry Flour

§

Bread Theory HOSF 9333

The Flour Effect

November 5, 2016

After Knead

After Ferment

After Shape

After Proof
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| After Bake

Side Tears
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