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Effect of Oil and Fat Additions on Fermentation Effciency and the Quality of Final
Products in Bread Making by Low Temperture Fermentation
(Application of Frozen Dough to Bread Making-V)

Takashi Tayr*

Synopsis

The low temperature fermentation has been commonly used for bread making as a process to
adapt the first fermentation processing from night to early morning or for 24-hours for securing
supply of oven-fresh products and mass production in large-scale factories and chain stores. This
method has, however, inherent problems such an a decrease in yeast activity, staling and drying
of the dough in the furnace and internal coarse pores in the products.

To overcome these problems, we produced bread by fermenting the dough at a temperature of
10°C for 12 hours or at 5°C for 24 hours after adding shortening cil, unsalted butter, margarine,
lard beef tallow, or salad cil. The usefulness of these oils as additives were evaluated by
measuring the water content, generation of CO. gas, expansion, springness. and internal color
tone during the entire process of bread making and each parameter was compared with those of
commercially arailable breads which had been produced by fermenting at the conventional
temperature (40°C/60 min) or at low temperature fermentation,

In low temperature fermentation, shortening oil and unsalted butter were the most appropriate
as additive in terms of their high fusibility, decentralization power, and mixability with flour.

On the other hand, lard and beef tallow were found inappropriate because of thier high
coagulability, crystallinity, low decentralization and mixability. Margarine and salad oil were
intermediate in each measured parameter and judged appropriate.

Shortening oil, unsalted butter, and prrobably margarine too were considered to be useful as an
additive oil for low temperature fermentation if production conditions such as the first fermenta-
tion time, the cil addition rate, and the furnace and baking temperature and time were improved.
Attention should be paid to the operation from the first fermentation to the second fermentation
process especially to gas removal subsequent to the first fermentation.
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Hard Wheat-Flour

Sugar
Refined Salt
| Combination Material Raw Yeast
Powdered Milk
Fat and Qil
-Water
105 rpm/5 mi
! 170 rpm/5 min .
Mixin 250 rpm/4 min (Total 20 min)
320 rpm/6 min
Bread-Dough
3 Section
First-fermemtation— 5'C/24hr
10°C/12 hr
40°C/60 min

Db E BN cEB L, vy s — =7,
s —, v—H V>, 45, EiEBIUYFS
FTANEZERBINL TRAVEHPFAETL, EES%
ERELNRAE E, XS2FR, ¥ARER, BA
ERE, HhEs L UrRLNSamENEL, BN
HROMER BRI L 2,

X & 07k
TR & 5 R BB ER S & VEARTER
AHER-O T, WEERHHEARFig. 1
mUe,

100% Fat and Oil added
5% Shotening (SH)
2% Unsalted-Butter (UB)
2% Margarin {MA)
1% Lard (LA}
5% Beef-Tallow (BT}
65% Salad-0il (SO)

—(Thermo-hygrostate, Humidity control 85%)

Floor-time and Moulding {20-25°C/30 min, 25-27°C/2-3 min)

Second-Fermentation (Thermo-Hygrostate : 30-35°C/40 min, Humidity control 65%)

Punching and Moulding {Floor-Temperature 20-25°C/2-3 min)

Furnace (Bread Reel-Oven, 40°C/40 min)

Cooling (Cold-Warechouse, 10-15°C/25-30 min)

Finished Bread

260-265°C/20 min
Baking——[ZﬂO-ZlO"C/ 15 mi#(Bread Reel-Oven, Total 50 min)
170-180°C/15 mi

Fig. 1. Combination material and processes for bread making
*Standardize of Combination =Hard Wheat-Flour weight 100% Quantity of added
ingredients are expressed as percentages to the flour weight
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Assembling-drawing

Fig. 2. Apparatus for fermentation and measurement of gas generation, expansive-power of

bread-dough and finished bread.
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42,5 =

x)

!

42.5 =

content

42.5 I—

sgl-

™ (Marketing Finished goods Average : 7Ltd=41.2%)

*FF: 40°C/60min

(41.2%)

Molsture

(42.5%)
*FF = 5'C/24hr

Fitst Secad Bench Fumace F[niEed

Goods

Fermeutation time

Flg. 3. Effect of fermentation temperature and added fat or oil on the moisture content during

baking processes of bread.

Number in parenthesis represents average of seven diffrent bakeries.

*FF : First-fermentation temperature.

] Shortening (SH)
Il Unsalted-Butter (UB)
Margarin (MA)
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(Refer to Fig. 1 for details of processing)
Lard (LA)

Beef-Tallow {BT)

(1D Salad-cil (SO)
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1" M so
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B UB Flst-Fermentatlon : 40°C

(A o of 7 bakeries:1.65 ml/g
at 40°C/60 min)
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10 20
2.0 r

1.0

generatlon

00,

20

(min)

Method of measurment: Change type of Wolf gas gnerator

First=Fermentation ; 10°C
|_(Average of 7 bakerles;10°C/12hr=1.61 mil/g)

7

thr)

First-Fermentation : 5°C
| {Average of 7 bakerles:5°C/2dhr=1.37 ml/g)

18 20 2
(hr)

time

Fig. 4. Effect of fermentation temperature and added fat or oil on carbon dioxide generation

during baking processes of bread.

(Maker average: Average of seven bakeries)

(Refer to Fig.1 and 2)
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Fig. 5. Effect of fermentation temperature and added fat or vil on the volume increase of
dough during baking processes of bread.
*FF : First-fermentation temperature. Volume was measured with the sylinder shown

in Fig. 2.

{ ): Average of finished breads from seven

Numbers in parenthesis represent the average of seven different bakeries.
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Fig. 6. Effect of fermentation temperature and added fat or oil on springness of dough during

baking processes of bread.

*FF : First-fermentation temperature,

different bakeries.
(Refer to Fig. 1)
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Fig. 7. Effect of fermentation temperature and added fat or oil on inside color of tone of
finished bread buring baking processes of bread.
Methed of measurment : Hunter color tone = Lb/|al. *FF ; First-fermentation tempera-

ture,

( ): Average of finished bread from seven different bakeries. (Refer to Fig. 1)
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