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Abstract
The effect o f yeast powder (baker's yeast), and oxidants (ascorbic acid and L-cysteine) 
were ascertained for short-time bread making which were 2-6% and 50 ppm 
respectively. The oxidant reduced fermentation time from 180 minutes to 70 minutes. 
In the presence o f oxidants the oven spring was 38mm at 230“C while in the absence 
o f oxidant It was 35mm at the same temperature. At high temperature (230“C), 
oxidants reduced baking time and Increased the oven spring (loaf-height after 
baking).

Introduction

In traditional bread making, after adding yeasts, 3-5 hours are required to 
ferment the dough which is considered as long time. This system also causes 
proteolysis in the dough and produced off-flavour and objectionable taste. To 
overcome the problems short time bread making system is introduced in the 
bakeiy Industries'^. The system minimize the proteolysis and thus prevents 
the production of off-flavour and defects in taste.
The added yeasts ferment simple sugars and produces carbon dioxide and 
alcohol. This fermentation is gradual, beginning slowly and increasing in rate 
with time. Dry yeast decrease the mixing time and increase oxidation 
process." The speed of fermentation can usually be increased by a modest 
increase in the amount of yeasts. The action of yeasts can also be accelerated 
by the addition of sugars to the dough. Such action is also related with the 
temperature. The use of oxidants such as ascorbic acid, potassium bromate, 
L-cystein etc., improve further the quality of bread. In fact, the yeast and the 
oxidant in the mix minimize proteolysis, reduce baking time and increase 
loaf-height."’ The oven-spring (loaf-height) is very much related with the 
tempeiature. The shortenings in the form of fats and oils, which are added to 
the dough contribute a tenderizing effect and lubricate the texture of bread."' 
However, only the mixing of all the ingredients, mentioned above could not
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produce quality breads. This could be simply waste of materials. Efficient 
formulation, appropriate use of different additives and suitable temperature 
can help about successful short-time bread making and can produce quality 
bread thereby.

Today the varieties of breads and other bakeiy items can run into the 
thousands as ingredients, formulas and preparation methods are changed. 
The principles of cereal chemistiy and baking technology are well-understood 
and the many possible variables can be kept under fairly rigid control in 
large modern bakeries. So, with this view in mind the present study had 
been undertaken.

M ateria ls  and M ethods  

Ingredients

Milled flour samples were collected from the local market. These were 
progressively milled to make finer and whiter in colour for making better 
quality bread. Commercial compressed baker’s yeast like Meishan dry-yeast 
(Meishan Mauri Co. Ltd., China), Fermipan dry-yeast (Gist Brocades, 
Holland) were used. Ascorbic acid (orange juice), reagent grade potassium 
bromate and L-cystein were used as oxidants in the study. Soybean oil or 
vegetable oil as shortening, table salt and sugar were also used as additives.

The formulation and the method in the resent study was that of the 
modification of Magoffin et a f , Fernandes et a f  and Finney’s® methods. The 
mixing ingredients were flour 100%, shortening 3%, 50 ppm of ascorbic acid 
and L-cystein as oxidants was added, flour and other ingredients were mixed 
thoroughly. To prepare the dough appropriate amount of water was added to 
the mix. In order to evaluate the effect of the level of diy-yeast and 
temperature on the baking results and time, 2-6% yeast powder was also 
added separately to the doughs. To determine the effect of fermentation time 
on the baking results the presence of oxidants, the doughs with and without 
oxidants were allowed to ferment at 30-38°C for 50, 60, 65, 70, 75, 80 and 
90 minutes and 180, 160, 150, 120, 105, 80 and 60 minutes respectively. 
After fermentation, the leavened dough were kneaded and divided into 
desired smaller pieces of lumps, moulded by hand and placed into lightly 
greased baking pans and baked at 218 and 230“C. After baking, the breads 
were allowed to cool for 1 hour before the measurement of the oven spring 
(loaf-height) and other characters.
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Sen so ry  Evaluation

The organoleptic characters of the breads were evaluated 3 hours after 
baking by a taste panel consisted of 10 graduate student members. A 
ranking difference was introduced to compare the breads for crust 
appearance, crumb texture, crumb colour, grain texture, sponginess and 
flavour.

R esu lts

Effect of yeast level and temperature on baking time and loaf-height.

To study the effect of yeast levels on the fermentation time and loaf-height, 2- 
6% dry-yeast was used in dough. After baking at 218“C the loaf-heights were 
measured which were 24, 27. 28. 30 and 28 mm corresponded to the time 
requirement of 30, 25. 30, 24 and 20 minutes (Table 1). Similarly, at 230“C 
the loaf-heights were 30, 32. 33, 34 and 31 mm after 25, 20, 18 and 16 
minutes of baking respectively.

Table 1. Effect of yeast level and temperature on baking results (loaf-height) 
and baking time

Yeast level
(%)

Baking Tempt 
(”C)

Oven Spring (Loaf- 
height] (mm)

Baking Time 
(min)

2 218 24 30
230 30 25

3 218 27 25
230 32 20

4 218 28 30
230 33 25

5 218 30 24
230 34 18

6 218 28 20
230 31 16

Effect o f fermentation time and oxidant on baking results.

Table 2 summarized the results of the effect of oxidant on the loaf- 
heights. With oxidant, the loaf-heights were recorded 95, 30, 28. 
38, 36. 33 and 35 mm in 50, 60, 65, 70, 75, 80 and 90 minutes 
respectively. Before baking, the loaf-heights were 22, 24, 18, 28, 
28, 27 and 27 mm, whereas without oxidant, after leaking they were 34. 
32, 30, 33, 31, 31 and 37 mm in 180, 160, 150, 120, 105, 80 and 60 
minutes of fermentation respectively.
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Table 2. Effect of fermentation time and oxidants on baking results
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Fermentation 
time without 

oxidants (min)

Oven Spring (mm) Fermentation time 
with oxidants (min)

Oven Spring fmm)
Before
baking

After
baking

Before
baking

After
baking

180 25 34 50
-----  P

22 30
160 24 32 60 24 28
150 24 30 65 18 28
120 25 33 70 28 38
105 33 31 75 28 36
80 26 31 80 27 33
60 30 37 90 27 35

D iscussion

The results of the effect of yeast level and temperature on baking time and 
loaf-height at both the baking temperatures (i.e. 218 and 230‘’C) show a 
trend of gradual increase of loaf-height with the increase of the amount of 
dry-yeast." This trend of relationship was observed upto the level of 5%. At 
6% level, the decrease of loaf-height was recorded which indicated addition of 
higher percentage of diy yeast to dough reduce the loaf-height. In bread 
making the loaf-height is considered as one of the major organoleptic 
characters of bread. Between the two baking temperatures, 230”C was found 
better than 218 C in raising the loaf-height. The highest ioaf-height i.e. 34 
mm was recorded when 5% diy yeast was added to the dough, and at 230"C 
where the baking time was only 18 minutes which was the lowest minimum 
time. The average minimum baking time was required when the doughs were 
baked at 230°C.

In bread making, oxidants play a veiy important role. It helps to raise the 
loaf-height as well as reduces the time of dough fermentation. With oxidant, 
after 70 minutes of fermentation of dough, the highest loaf-height i.e. 38 mm 
was recorded: whereas without oxidant, to raise the loaf-height upto 34 mm, 
180 minutes was required for fermentation. However, from the overall results 
of the effect of fermentation time and oxidants on baking results, it is evident 
that the fermentation of dough with oxidant took lesser time to raise the loaf- 
height than that of the dough without oxidant. Therefore, the use of oxidant 
during fermentation of dough reduces the baking period to achieve the same 
loaf-height.

However, after the above discussion on the experimental results, it could be 
concluded that the additives such as diy yeast, oxidants etc. in the 
formulation and the factors like, fermentation time of dough, baking 
temperature and time etc. have remarkable effect on short-time bread- 
making system.
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