i
E=

iy

EEMKEBR PEFEKNEPL

4 A pE SR TEF

BEmITERK

o

2006



Hie

+: B AV

LIPS

A fim pE 3¢ BB

2006



o] mX= LB B wmve=z T

20065 8H H

FEMKEBR EXRKPE
AEWMERTEM RN TEHEK

X g
MR T8 LB RS RAET
20064 8A H
ZEE £ Xk H Fl
= B W 3 H& I
Z B & % #® Fl




iii

Hr

.

Summary P R R R T Y
Al

£

=)

]

KA

0
o

17

Ar

O

X
.zr!

o

g

-

=0

1

9) 4

21

21

_E
jan

IH
A
N

22



24
25
26
29

23!

0
o

30

Alr

35
36

el

sl
o}

=3
—_

<

7D4}\]_

o

10.

40

9_]:

&
sl
™

!



Accelerated Natural Bread Fermentation

Using Raisin Extract

Ji-Hyun Mun

Department of Industrial Life Science and Technology
Graduate School of Industry
Cheju National University

Supervised by Professor Young—-Hwan Ko

Summary

A natural fermentation starter, which is able to maintain the constant
fermentation of normally variable natural fermentation, has been developed
and the manufacturing process simplified. The bread baked using the
natural fermentation starter was compared with bread baked with

conventional fermentation starter by way of three tests: a fermentation



ability test, a physical property test, and a sensory test.

Fermented raisin extract which was cultured at 28°C for 7 days smelled
of alcohol and produced COs Yeast and lactic acid bacteria were also
found after separation of the microorganism.

Two kinds of bread were baked. One was baked using yeast separated
from fermented raisin extract while the other was baked using
conventional commercially available fresh vyeast. Some similarities in
fermentation ability and texture have been observed, and it has also been
shown that we can bake sourdough bread using fermented raisin extract.

The best composition for the medium was made up of 49 sugar, 2%
flour and 2% malt. The best amount of fermented raisin extract for
fermentation starter was found to be 30m¢ in 86ml of water. This
composition is best for both flavor, and fermentation ability.

The bread using the natural fermentation starter was kneaded and
baked. The fermentation ability and crust of the bread were found to
depend on the humidity present. When the humidity was between 20%
and 409, the fermentation ability was found to be low and the crust of
the bread thick. The higher the humidity, the better the fermentation
ability and the softer the bread. The bread rose the most when baked at
an 80% humidity level.

Experimentation has revealed that bread baked using the natural
fermentation starter is superior to bread baked using normal raisin
fermentation in terms of size, texture, and flavor. However, the appearance
of bread baked using normal raisin fermentation starter was better than
that of bread baked with the natural fermentation starter. The bread baked

using natural fermentation starter was found to contain an excess of air

_iv_



bubbles. While the bread baked using the natural fermentation starter had
better flavor, the bread baked using the normal raisin fermentation starter
had a stronger smell of raisins.

The results of the hardness test revealed that bread baked using the
natural fermentation starter was lighter than bread baked using the normal
raisin fermentation starter. The hardness of the bread baked using the
natural fermentation starter was 1104g while the hardness of the bread
baked using conventional fermentation starter was 1866g. This result
indicates that the bread baked using the natural fermentation starter had
better fermentation ability and rose more than the bread baked using the
normal fermentation starter. The result of the Springiness test, on the
other hand, revealed that the bread baked using the natural fermentation
starter had 0.89% while bread,K baked using the conventional fermentation
starter had 0.8226. When the Cohesiveness of the two types of bread was
compared, it was found to be similar. The Cohesiveness of bread baked
using the natural fermentation starter was 0.75g while the Cohesiveness of
the bread baked using the normal fermentation starter was 0.76g.

In the sensory test, the bread baked using the natural fermentation
starter proved to be better in terms of flavor, taste, and texture. The
bread baked using the normal raisin fermentation starter, however, had a
better appearance. Finally, the results of experiments with natural
fermentation starter revealed that the quality and texture of such bread is

superior to bread baked with conventional raisin fermentation starter.
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Table 1. Composition of YM agar and broth, MRS agar

Component Composition
Bacto yeast extract 3 g
Bacto malt extract 3g
YM Bacto peptone 5¢g
agar Bacto dextrose 10 g
Bacto agar 20 g
Distilled water 1000 me
Bacto yeast extract 3 g
YM Bacto malt extract 3g
Bacto peptone bg
broth Bacto dextrose 10 g
Distilled water 1000 me
Bacto proteose peptone No.3 10 g
Bacto beef extract 10 g
Bacto yeast extract 5¢g
Bacto dextrose 20 g
Polysorbate 80 lg
MRS Ammonium citrate 2 g
agar Sodium acetate 5g¢g
Magnesium sulfate 01 g
Manganese sulfate 005 g
Dipotassium phosphate 2 g
Bacto agar 15¢g
Distilled water 1000 me
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Table 2. Composition of bread dough

Composition(g)
Materials
Yeast IY

Flour 200 200
Yeast 8 10
Salt 4 4
Sugar 2 2
Water 130 130

* 1Y : Isolated yeast from raisin

* Yeast : Yeast
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Table 3. The relative composition of sugar and flour to make the culture

medium for natural fermentation starter

Sample No. Sugar(g) Flour(g)
Cc-1 1 1
c-2 1 2
C-3 1 3
C-4 1 4
C-5 1 5
C-6 2 1
C-7 2 2
C-8 2 3
C-9 2 4
C-10 2 5
C-11 3 1
C-12 3 2
C-13 3 3
C-14 3 4
C-15 3 5
C-16 4 1
C-17 4 2
C-18 4 3
C-19 4 4
C-20 4 5
C-21 5 1
C-22 5 2
C-23 5 3
C-24 5 4
C-25 5 5

* Water added(100m¢)
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Table 4. The relative composition of malt to make the culture medium for

natural fermentation starter

Sample no. Water(mf) Sugar(g) Flour(g) Malt(g)
M-1 100 4 2 1
M-2 100 4 2 2
M-3 100 4 2 3
M-4 100 4 2 4
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Table 5. Composition of bread dough

Composition

Materials

ND NDO6 ND12
Starter 116 md 30 md 12 ml
Water - 86 md 104 md
Sugar 4.64 ¢ 464 g 4.64 ¢
Flour 2.32 ¢ 232 g 2.32 ¢
Malt 2.32 g 232 g 2.32 g

* ND : Fermented raisin extract
* NDO6 : 4 times diluent of fermented raisin extract

* ND12 : 8 times diluent of fermented raisin extract
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Table 6. Bread formula in straight dough method

Materials Composition
Flour 200 g
Sugar 12 ¢
Salt 4 g
Milk powder 6 g
Butter 8 g
Starter 116 ml

Table 7. Bread formula in sponge dough method

Materials Composition
Flour 200 g
Starter 116 ml
Sugar 12 g
Salt 4 g
Milk powder 6 g
Butter 8 g

_14_



Dough mixing Sponge mixing

l !
First fermentation Sponge fermentation
! l
Make-up Dough mixing
l !
Second fermentation Floor time
! l
Baking Make-up
l

Second fermentation

Baking

(A) (B)

Fig. 1. Schematic diagram of straight dough method(A) and sponge dough
method(B).
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Table 8. Bread formula for baking

Materials Composition
Flour 200 g
Sarter 116 ml
Sugar 12 g
Salt 4g
Milk powder 6 g
Butter 8 g
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Table 9. Composition of bread baked using NDO06

Composition

Materials

Sponge Dough
NDO6 116 me
Flour 200 g 200 g
Salt 8 g
Milk powder 6g 6 g
Sugar 10 g 10 ¢
Butter 8 g
Water 116 me
Egg 16 g

* NDO6 : The natural fermentation starter
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Table 10. The composition of bread baked using SD06

Materials Composition
SDO06 176 mb
Flour 400 ¢
Salt 8 g
Milk powder 12 g
Sugar 20 g
Butter 16 g
Water 232 md
Egg 32 g

* SDO06 : Normal raisin fermentation starter

_19_
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<Lactic acid bacteria>

Fig. 3. Composition of fermented raisin extract, yeast and lactic acid

bacteria.
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LY

<Yeast>
Fig. 4. Bread made with fermented raisin extract and yeast.
* JY : Bread made with fermented raisin extract

* Yeast : Bread made with yeast
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Table 12. The production of yeast as a function of malt composition

Sample No.| Water(ml) | Sugar(g) | Flour(g) | Malt(g) | Yeast volume
M-1 100 4 2 1 +
M-2 100 4 2 2 ++
M-3 100 4 2 3 +
M-4 100 4 2 4 +
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Table 13. Sensory attribute of breads from composite ND, NDO06 and

ND12.
ND NDO6 ND12
) Loaf volume ++ ++ -

Straight

Texture + + _
dough

Color - + 4 _
method

Softness + + _

Flavor + + _

Loaf volume +++ + 4+ _
Sponge| Texture + T+ _
dough| Color - " B
method | Softness + + 4+ _

Flavor ++ ++ + _
+++ very good ++ good + normal ~ bad

ND, NDO06, ND12 : refer to Table b.
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Table 14. Sensory attribute of baked bread after having been cultured for

24 hours and 48 hours respectively

ND NDO6 ND12
Hour 24 48 24 48 24 48
Loaf volume ++ + +++ +++ +++ - +
Texture + + ++ ++ - +
Sponge
dough |Color - - + + - -
method|g rines + + | - -
Flavor ++ - +++ + B _
+++ very good ++ good + normal - bad

ND, NDO06, ND12 : refer to Table b.
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<NDO06> <SD06>

<NDO06> <SD06>

Fig. 7. The fermentation ability, texture, color and dough condition of
baked bread.
* NDO6 : The natural fermentation starter

* SPDO06 : Normal raisin fermentation starter
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Fig. 7. Continued.
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Fig. 7. Continued.
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dEE 1866g, AATTAEHE A2 Awe] X 1104ge 2 vEyt

o] A AARFAEEHT Axd Awo] JE AXE ALV ATH

a3k TE Aol &2 A (springiness)S S ¢ Ay dnkA
2EFEE Al xgE AwWo] 0.89%, 71 AEXE A
Azgk Aol 0.82%%  uWErWTH Aol $3A

(cohesiveness)= dwk2wlo] (0.78g, 7| AXE HAGZEAEIEHE A X3 2

Ho
>
_?L
i)
L
m
2
ﬂj

ol 0.76g, MAREAELE R Ak Aol 0.75g%

oeF ATES RS w AwAwel AR $FAAW JE AL

Table 15. Texture property of baked bread

Properties Yeast SDO6 NDO6
Hardness(g) 665 1866 1104
Springiness(%) 0.92 0.82 0.89
Cohesiveness(g) 0.78 0.76 0.75

* Yeast . Bread baked using the yeast
* SD06 : Bread baked using the normal raisin fermentation starter

* NDO6 : Bread baked using the natural fermentation starter
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Appearance

Score

INNNNNRN

A B C
Sample

Fig. 8. Sensory properties of the bread manufactured with yeast, SD06 and
NDO6.

A : Bread baked using the yeast

B : Bread baked using the normal raisin fermentation starter, SD06

C : Bread baked using the natural fermentation starter, NDO6
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Fig. 8. Continued.
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Fig. 8. Continued.
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