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Abstract

Preparing of sourdough is one of the oldest biatetdgical methods, but the research is still gadngand is
crucial. In Latvia the spontaneous sourdough isduise traditional rye bread baking which microflors
determined in flour and in microorganisms cultupegssented in external environment. Literature geitaved
that spontaneous sourdough presents several laciic bacteria (LAB) and yeasts. Lactobacilli presen
sourdough are both homofermentative and heterofgatiee and depending on temperature can be pegbast
well as mesophylic and thermophilic. The latterserg in scalding are essential to ensure technoédgwocess
of rye bread. Metabolites of thermophilic LAB aesponsible for providing sufficient dough acidiBesides
LAB sourdough contain yeasts includiBgccharomyces cerevisiae, Pichia saitoi, Candideser, etc The aim
of the research was to analyze growth dynamicsiofafiora in three-stage spontaneous rye flour dough
fermentation process and to isolate some of iteeggmtatives. One of the basic tasks for applyiegrésearch
was to acquire methods of micro-organism identifica Results of experiments show predominance AB L
reaching 6.06 log10 cfu M high amount of yeasts reaching 5.22 log10 cfitamtl a final pH value 3.83
representing that this sourdough has desirableeptiep for preparation of rye flour sourdough start~or
identification of LAB cultures API CH 50 test wascaired while ID 32 C for yeasts. Results of thpesments
reveal heterofermentative LABactobacillus BrevisndSaccharomyces cerevisigeast presence in sourdough.
These microorganisms are typical members of sogfdomicroflora with reference to foreign scientific
publications.
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Introduction

Sourdough is essential in rye bread making andrddition of rye sourdough fermentation
correspond to the rye-growing areas in north, e¢énénd eastern European countries
including the Baltic states, where rye bread ctutsts a considerable amount of the bread
consumption (Rocken, 1996). Traditional sourdouglead technology is based on a
spontaneous fermentation process from LAB and yeestirring naturally in flour. Classic
sourdough preparation is a multiple stage prodessstarts with a mixture of flour and water
left for a specific period of time. Every next stag prepared with fresh flour and water
added to the previous stage (Lingbal., 1997, Kariluotoet al., 2004). In the first stage of
sourdough fermentation the temperature vary formi@%o 26 °C, which is optimal for yeast
development. In the second and third stage of saugtl fermentation an average temperature
of 32 °C is applied — optimal for lactic acid bacgKramer, 2002).

The character of the process results from growth nttroorganisms in different
environmental conditions. Temperature, dough ct&isi® and dough resting time at each
stage determine development of active microfloravddainen and Linko, 1993,
Muller et al.,2001).

In addition to environmental influence, flour isrdaly responsible for the properties and
quality of spontaneously fermented sourdough. Ryar fnaturally contains a wide variety of
yeast and bacteria= Candida crusei, Erwinia herbicala, Bacillus sppmoulds,
Saccharomyces sppheterofermentative LAB and acid — tolerant yeéistamer, 2002).
Genera of LAB identified from sourdoughs &m@ctobacillus, Leuconostoc, Pediococcasd
Streptococcuysand the majority of the sourdough LAB belongghe genud.actobacillus.
The taxonomy of LAB is still under revisiohactobacilluspresent in sourdough has been
divided in three groups according to their carbobtel fermentation patterns: Obligate
homofermentative LAB L. acidophilus, L. delbrueckspp. bulgaricus, L. farciminisetc.;
Facultatively heterofermentative LAR:. casei, L. curvatus, L. plantaruetc.; Obligately
heterofermentative LAB:L. brevis, L. fermentum, L. fructivorans et{Kandler and
Weiss, 1986).

The most frequently isolated yeast species fromangwheat sourdoughs &@accharomyces
cerevisiaewhich are able to ferment glucose, galactose,asaland raffinose, but not lactose.
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Other yeast species often isolated from sourdoaghS. exiguus, Candida milleri

(C. holmii), C. kruseiThe latter are able to ferment glucose only. Yéast specieRichia
sitoi, P. norvegensisand Hansenula anomalaand some Saccharomycesspp. have
occasionally been isolated from sourdoughs (Manyenat., 1999).

Further the LAB of the sourdough have a synerggstiect with yeasts and inhibit the growth
of molds and of ropeB@acillus mesentericp)gReed and Nagodawithana, 1995).

There are relatively few investigations regardin§BLand yeast interaction in sourdough.
Lactobacillus spp.is the main producer of organic acids in spontaskodermented
sourdough. Although the decrease of pH may causeholes (organic acids, ethanol, etc)
of Enterobactericag moulds or acid — tolerant yeasts present in sp@uus sourdough
(Kramer, 2002).

Bacillus spp.represents undesirable microflora in spontaneousdsugh. For example if
Bacillus subtilishas expanded in dough, it produces proteolaseshgdrblyse proteins
resulting in increasing of dough pH and preveniid AB and yeast activity. Besides the
metabolites of Bacillus subtilis generate undesirable taste and aroma of dough
(Kramer, 2002).

Scientific publications show that application ofospaneous sourdough in rye bread
production may cause unstable quality of rye br&sdected LAB starter cultures should be
used in Latvian bakeries to provide controlled dough fermentation. Though LAB starters
selected in Europe frequently does not satisfy iaatvbakers. Therefore dynamics of
spontaneous rye flour sourdough microflora develaptimin every fermentation stage was
investigated and some of its representatives veetated.

When the above is clarified it is possible to préenaiability and development of desirable
microflora accommodating technological processdength of every stage, temperature of
fermentation and flour — water proportion in favanirit. Desirable microflora in this case
refers to LAB and yeasts providing the highestiagiand preferable sensory properties.

Material and Methods

Current research was carried out in Latvia Uniwgref Agriculture in the Department of
Food Technology in Scientific Laboratory of Microlmgy in 2008.

The rye flour from stock company “Jelgavas dzirgiash content 1.45%, moisture content
14.5%) and water was used in all samples. There tieee stages of sourdough preparation
totally 72 hours; the renewal of sourdough wasizedleach 24 hours (Figure 1).

10 grams of sourdough in 90ml 0.5% sterile physjiial liquid were mixed in BagMix&rat
speed 7 for 60 seconds.

Plate counting method was used for microbial deteciThe samples for investigation in two
reiterations were taken in: 0, 4, 8, 24, 28, 32,58 56, 72 hour of fermentation.

Total plate count was investigated on Nutritionra@i#utions 1:100; 1:1000; 1:10000). Yeast
plate count was investigated on Malt extract aghiutfons 1:100; 1:1000). Lactic acid
bacteria plate count was investigated on MRS adjartions 1:100; 1:1000). Incubation was
performed at 35 °C (for total plate count and LA®B) 27 °C (for yeasts) for 24 hours to
develop the colonies.

Counting of colonies formed and calculating the bamof CFUs was accomplished by
Acolyte colony counter.

Changes of pH (Jenway 3250 pH meter) in sourdougie wbserved using standard methods
with reference to “Standard - Methoden fur GetreMehl und Brot” (Spicher, 1993).
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Figure 1. Three-stage technological process of spganeous rye
flour sourdough preparation

Dilution and Lindner methods were applied to obtpure cultures. After isolating pure
cultures API identification method was applied ttentify microorganism cultures. For
identification of LAB cultures APl CH 50 test wasad while ID 32 C for yeasts.

Results and Discussion

Three-stage method was used in spontaneous rydasmir preparation (Figure 1). At the
end of each stage, dynamics of microflora develogmas investigated.

Results shown in Figure 2 represent growth dynamicspontaneous sourdough microflora
during fermentation process and changes of pH vdlbe initial rates of plate count were
very close — 4.2bg10 cfu ml* (LAB), 4.54 log10 cfu mt (yeasts), 4.72 log10 cfu thitotal
plate count).

At the first four hours of fermentation changestatal amount of microorganisms and pH
value were not relevant — LAB and yeasts remaimelhg — phase and adapted to the new
nutrients available. After four hours LAB and yesastarted an intensive exponential phase
although at the end of the first stage of sourdoiggimentation LAB and particularly yeast
plate count started to decrease caused by limitatimutrients.

Amount of yeast cells became 28% lower than initéé supposedly because of activity of
LAB. Generally, in the first stage of fermentatioH value decreased substantially as a result
of intensive development of microorganisms — froitial rate pH 6.7 to pH 4.26.

Immediately after the first renewal of sourdougH, yalue increased rapidly to pH 5.37 but
after four hours it returned close to a previoweleo pH 4.36. At the same time LAB started
a new lag-phase whereas amount of yeasts incrégsati% in four hours after renewal. At
the end of the second stage of spontaneous sourdowgparation LAB were developed
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rapidly in exponential growth phase by 26% and edd5.020g10 cfu mf*. Equally, growth
of yeasts increased in exponential growth phasegluhe second stage of fermentation.
Decrease of pH value was not significant but reexdistable and reached pH 3.98.
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Figure 2. Development of microorganisms and changed pH value in spontaneously
prepared sourdough from rye flour during 72 hours

The second renewal at the beginning of third stddermentation had insignificant influence
on development of LAB. It is possible that LAB aeWere ageing and metabolites present in
dough were inhibiting its regeneration. Opposiwts were observed in the changes of yeast
content — it increased by 23% during the third stafgffermentation and reached

5.22log10 cfu mt".

Convincing predominance of LAB, high amount of yeamnd a final pH value 3.83 represent
that current sourdough has desirable propertieprigaration of rye flour sourdough starter.
Results of API tests reveals microorganisms thatygsical members of rye flour sourdough
microflora - Lactobacillus brevis, Lactobacillus fermentum, $@romyces cerevisiadVith
reference to “Handbook of food science, technolagg engineering” (Y. H. Hui 2006):
heterofermentative LAR.actobacillus brevisare found in rye bread sourdough from Russia,
Germany and Swedehactobacillus fermenturare found in German, Austrian and Swedish
rye bread sourdoughSaccharomyces cerevisiageast present microflora of rye flour
sourdough from Germany, Finland, Poland, Germamulysnmark.

Conclusions

1. During 72 hours of rye flour sourdough preparagwacess, amount of LAB and yeasts
increased by 42% and 15% respectively, though iactief these microorganisms
increased significantly considering pH value changem pH 6.7 to pH 3.83.

2. Predominance of LAB reaching 6.06 log10 cfu’mhigh amount of yeasts reaching
5.22 log10 cfu mtand a final pH value 3.83 represent that this sougt has desirable
properties for preparation of rye flour sourdoutdrtsr.

3. ldentification of microorganisms using API test hmed was successfully acquired. LAB
and yeast cultures isolated and identified fromrantr sourdoughtactobacillus brevis,
Lactobacillus fermentum, Saccharomyces cerevaiaealso typical members of German,
Russian, Swedish etc. traditional rye flour sougiou
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