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Microstructure of breads on addition of the different types of fats and oils
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Abstract

The effects on addition of three kinds of fats and oils to doughs were investigated with baking
quality and microstructure. Fats(H) consisted of hydrogenated fish oil and lard, a mixture(S) of fats
and rapeseed oil and rapeseed o0il(L) were added to doughs of breads, respectively. Specimens of
doughs immediately after mixing, second fermentation and baked of breads were prefixed within 2.5%
glutaraldehyde in a 0.06M phosphoric acid buffer (pH 7.4). After rinsed, each specimen was postfixed
with 1% osmium tetraoxidate in the same buffer. Postfixed specimens were dehydrated by an ethanol
series and then embedded within Spurr’s epoxy resin polymerized at 65°C for 20 hr. After specimens
were cut and stained, they were observed by optical and transmission electron microsocope.

Breads mixing rapeseed oil had the lower loaf volume than those mixing two solids fats(S and H).
The gluten strands in breads mixing rapeseed oil were unextended, and they contained a large number
of lipid spheres. Microstructure of other breads were not observed any lipid spheres within the gluten

strands.
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Table 1. Basic formula of Breads
Ingredients Ratio(to flour weight) Weight(g)
Sponge Flour(strong) 70 1680
Yeast 2 56
Yeast food 0.1 2.4
Water 42 1008
Dough Flour(strong) 30 720
Sugar 5 120
Salt 1.8 432
Skimmed milk powder 2 56
Fat and Oil 5 120
Water 25 600
Table 2. Composition of Fat and Oil
Combination Ratio(%)
S:fats and oil Hydrogenated fish 0i1(43°C) 10
Hydrogenated fish 0il(36°C) 40
Lard 15
Rapeseed oil 35
H:fats and oil Hydrogenated fish 0i1(43°C) 40
Rapeseed oil 60
L:oil Rapeseed oil 100

Sponge mixing (Low speed 3min, high speed 30sec)

Fermentation (28°C, 4h)
| «— Ingredients of dough omitted fats and oils
Dough mixing (Low speed 2min, high speed 30min)

| < fats and oils
Mixing (Low speed 2min, high speed Tmin)
sampling A
Floor time (15 min)
Dividing and Rounding (210g)
Intermediate proof (15 min)
Moulding
|
Final proof (38°C, 65min)
sampling B
Baking (190°C, 40 min)
|
Breads sampling C
Figure 1. Breadmaking process and sampling times
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Figure 2. Effect of added fat and oil on loaf volume.
Loaf at left- S fat and oil ; loaf in center- H fat and oil ; loaf at right- L oil.

Table 3. Melting point‘v and Solid fat content

Fat and oil Melting Point

¢ 15°C
S:fats and oil 33 22,6
H:fats and oil 34 19.5
L:oil - 0 .

Solid fat content

20°C 25C 30°C 35C

17.3 12.0 9.4 6.9

173 15.0 13.0 89
0 0 0 0
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Figure 3.

Photomicrographs (X 320) of doughs and breads on addition of S fats and oil ; H fat
and oil ; L oil.

The sections were stained with toluidine blue to demostrate lipids and gulten.
Doughs immediately after mixing, doughs after final proof and breads were indicated
A, B and C, respectively. Areas marked "ac” are air cells. Wheat starch granules were

stained light-blue and glutenstrands were stained deep blue. Additive fats and oils
were indicated arrows.
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Figure 4. Scanning electron micrographs of doughs immediately after mixing on addition of S fats
and oil ; H fat and oil ; L oil. .
Dough(T1, T2) of no lipid added were observed no gulten membranes on starch granules.
Gas cell with bread of S lipid added(S2) were shown smooth surface, however that of no
lipid added (T2) appeared rough. Highly magnified SEM of the gulten strands (L2, S3)
were expressed in different outlook. d,starch ; f, lipids ; g, gulten strand ; k, vacant space.
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Figure 5. Scanning electron micrographs of breads on addition of S fats and oil (X 1200) ; H fat
and oil (X1600) ; L oil (X 1200). ac, air cell ; d, starch ; f, lipids ; g, gulten strand ; k, va-
cant space.
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Figure 6. Transmission electron micrographs (X 20000) of dou
fats and oil ; L oil.

ghs and breads on addition of S

Doughs immediately after mixing doughs, after final proof and breads were indicated
A, B and C, respectively. ac, air cell ; d, starch : f, lipids; g, gulten strand; k, vacant
space ; cell wall (arrow).
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