Soybeans contains high quality proteins and isoflavones, a
group of biologically active compounds shown to modulate chronic
disease. Incorporating soy into baked products provides a market for
human consumption of soybeans in Westem countries. The baking
process may affect isoflavone content and chemical forms. ~ Since
isoflavones are highly polar, the amount and state of water in the bread
may play an important role in their bioavailability. The objective of this
study was to investigate the impact of baking on the state of water and
isoflavone composition in soy bread. The results will provide basic
information in evaluating soy bread as an isoflavone delivery system.

A soy bread was formulated with soy ingredients (29%) and
baked (320 °F, 50 min). A traditional wheat bread without soy
ingredients was used as a control. Thermal analysis (DSC, TGA and
DMA) was used to obtain the content and state of water in the bread
system. The isoflavone content and composition were analyzed by
reverse-phase HPLC.

Soy addition was found to increase the water-absorption
capacity of the bread. Fresh soy bread crumb contained 44.7%
moisture content (TGA), with 21.6% attributed to be “freezable” water
(Differential Scanning Calorimetry, DSC), while fresh control wheat
bread crumb contained ~36.9% moisture content, and 21.1% “freezable”
water.  In addition, no significant loss of isoflavones was found in both
crust and crumb fractions of the soy bread during baking as compared
to the raw soy ingredients. However, the bread crust contained a 195%
higher acetyl-b-glucoside conjugates and 21% of the malonyl
conjugates of isoflavones in the crumb.

Heat transfer and water migration from crumb to crust during
baking may have caused the difference in isoflavone profile observed. It
was concluded that isoflavones are stable during baking. The heat
treatment incurred during baking modified the chemical forms of
isoflavones but did not degrade them. The improved water-holding
ability with soy addition may help retain isoflavones making soy bread a
good delivery system for isoffavones.

Isoflavones, present in soy containing foods, have been gaining
much attention from the food industry due to epidemiological studies
showing a decrease in the risk of chronic diseases.

The highest content of isoflavones can be found in traditionally
Asian foods, however, most people following a Western diet find these
foods unacceptable and have not incorporated them into their daily food
intakes.

Baked products such as bread made (partly) with soy
ingredients, offer a much more atiractive altemative as isoflavone
delivery systems due to their popularity in Western diets

When changing a processing and/or preservation method it is
critical to understand the resulting changes to the physico-chemical and
molecular properties of the food material to assure an acceptable
product. Thermal and thermomechanical analysis techniques have been
shown to be particularly well suited for such characterization.

The isoflavones in soy foods occur in four forms (figure 1): the
aglycone, the b-glucoside, the malonylglucoside, and
acetylglucoside

Processing of the soyfoods are known to influence the forms of
isoflavones (Wang et al., 1994).

The bioavailability and biological activity of isoflavones may
depend on the nature of the soy food involved (isoflavone profile, food
matrix, interactions with other components,etc.)

Figure 1. Chemical Structures of Isoflavones

The objective of this study was to investigate the impact
of baking on the state of water and isoflavone
composition in soy bread.

®

Y u Chu Zhang, Steve J. Schwartz and Y ael V odovotz

water in bread

1. Theeffects of soy addition on the amount and type of

Table 1. Breads' Formulation Expressed as % Total

Components, Wheat Bread | Soy Bread
Wheat flour 54.30% 17.5%
Soy ingredients 0% 26.5%
Water 377% 253%
Sugar 2.0% 2.0%
Shortenings 21% 2.1%
Dry Yeast 0.9% 0.9%
Salt 10% 1.0%

Figure 1. Thermoanalytical Techniques and Experimental Design for This Study
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Figure 2. Water Migration and Temperature Gradient During bread baking in Oven

2. The Effects of Baking on Water Distribution and
I soflavone Composition in Soy Bread
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Figure 3. Flow Chart of Experiments on Bread Crust and Crumb
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) Column 3.9 x 150 mm Nova-Pak C18
Separation Waters 2695 separation model
Detector: 998 photodiode array
Mobile Phase: A - 1,0% acetic acid in water
- - B - 100% acetonitrile
Flow Rate: 0.6mU/min
Run Time: 50 minutes

HPLC Analysis of Isoflavones in Bread Extracts
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