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Wine Yeast Preferment for Enhancing Bread Aroma and Flavor1 2

C. M. McKINNON, 3 P. GELINAS,4 and R. E. SIMARD3

ABSTRACT Cereal Chem. 73(l):45-50

A liquid preferment containing water, flour, sucrose, and wine yeast most interesting aroma. Compared to bread made by the sponge-and-
was optimized to enhance bread aroma and flavor by time and tempera- dough process, crumb and crust of bread prepared from preferment with

ture of prefermentation and yeast and flour concentration. Thirteen Flor Sherry yeast contained more 2-butanone and unknown compound D

commercial or type yeast strains were compared for gas production and but less ethanol (crumb only), unknown compound A, unknown com-

formation of volatile compounds different than baker's yeast. Four yeast pound C (crumb only), acetoin, diacetyl, acetaldehyde (crumb only),

strains were subjected to final screening but Flor Sherry yeast gave the acetone, and unknown compound B.

Aroma and flavor are of major importance in bread quality.
Ingredients as well as fermentation and baking conditions affect
the intensity of bread aroma and flavor. In the baking industry,
there is some trend towards the use of short breadbaking proc-
esses (no-time compared to sponge-and-dough), especially with
reduced fermentations that can limit the development of bread
aroma and flavor. Microorganisms have been very useful to
develop flavor and aroma for bread or other food (Margalith
1981). The use of specific bacterial cultures (Kline 1979) or fer-
mented dairy ingredients (Gelinas and Lachance 1995) have been
proposed to enhance bread aroma and flavor. Some authors have
combined lactic acid bacteria and yeast for the preparation of sour
dough type bread (Spiller 1989, Lynn 1993). These breads can be
slightly or strongly acidic.

The use of yeast, without lactic acid bacteria, has been used but
does not lead to sour dough type bread flavors. Dassoux (1993)
has proposed that bread be prepared with Champagne yeast
instead of baker's yeast but no effect on bread flavor has been
claimed. Biremont (1993) used yeast present on grapes to prepare
a ferment. Williams and Luksas (1981) patented a process involv-
ing specific yeast cultures to rapidly produce aromatic com-
pounds in regular breadbaking methods, except that these yeasts
could not use sucrose. This area of research is attractive because
wine yeast produces most of the volatile compounds involved in
the aroma and flavor of wine (Suomalainen and Lehtonen 1979,
Nykanen 1986). Such aromatic compounds include alcohols,
aldehydes, and fatty acids and their esters. Fermentations
involved in winemaking and breadbaking are somewhat related
because yeast is involved in the fermentation of grape must or
wheat flour. However, in grape fermentation as compared to
dough fermentation, the temperature is often lower (10-30'C),
the duration of the fermentation is much longer (days instead of
hours), and the medium (must) is liquid instead of semi-solid
(sponge) or solid (dough). Liquid preferments have been used by
the baking industry; their main problem is the lack of flavor in the
bread prepared from them (Kulp 1986). Wine yeasts are generally
considered to be better flavor producers than baker's yeasts, and
their use in liquid preferments might improve this process.
Baker's yeast would play its regular role in gas production and
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wine yeast would add a special bouquet to the bread while con-
tributing, to some extent, to gas production and dough proofing.
Compared to baker's yeast, wine yeasts might produce more rap-
idly interesting aromatic compounds and precursors to slightly
enhance bread flavor.

In this article, we report on the development of a wine yeast
liquid preferment. Thirteen wine yeasts were screened to deter-
mine the characteristics and intensity of their aroma with the
objective of finding one with aroma production very different
than baker's yeast. Using a low concentration of sucrose in pre-
ferment and dough, we also studied the profile of volatile com-
pounds in relation to the time and temperature of prefermentation,
as well as flour and yeast concentration.

MATERIALS AND METHODS

Yeast Strains
Eight commercial and five ATCC yeast strains were tested.

Envelopes of commercial yeast samples were kept at -20°C and,
except where indicated, they were rehydrated in 30 ml of distilled
water at 38°C for 15 min. Commercial yeasts were: Bernkastel
(Kitzinger Reinheife, Germany), Fermichamp (Saccharomyces
bayanus; Gist-brocades, Seclin, France), Fermivin (S. cerevisiae;
Gist-brocades), Flor Sherry (Torulaspora delbrueckii; Red Star
Yeast & Products, Milwaukee, WVI), Lalvin EC- 1118 (S. bayanus;
Lallemand Inc., Montreal, QC, Canada), Lalvin KI-V1116 (S.
cerevisiae; Lallemand Inc.), Lalvin 7 1B- 1122 (S. cerevisiae; Lal-
lemand Inc.), and Pasteur Champagne (S. bayanus; Red Star
Yeast & Products). Type strains were selected because they have
been found on grapes, in fruit juices, or in wine musts (ATCC,
Rockville, MD): Citeromyces anomala ATCC 34087, Hansenula
anomala ATCC 34080, S. bayanus ATCC 13055, T delbrueckii
ATCC 34086 and T pretoriensis ATCC 58648. The standard was
instant active dry baker's yeast (Fleishmann, Ville Lasalle, QC,
Canada).

Preparation of Preferment
A large batch of liquid preferment (preferment 1) was prepared

in triplicate with 0, 100, 200, or 300 g of flour (hard red spring
wheat, containing 13.8% protein, 0.54% ash and 11.6% moisture;
Keynote 80; Robin Hood Multifoods Inc., Montreal, QC, Can-
ada), 0, 20, 40, or 60 g of sucrose and 750 g of water. Flour and
sucrose were sieved then mixed with water in a Hobart mixer
(model N-50). From each type of preferment 1, four 143-g por-
tions of preferment (preferment 2) were poured into Risograph
jars containing 2 g (dwb) of yeast previously rehydrated. After
adding a magnetic stir bar, jars were closed, placed on a mixing
plate (250 rpm) and connected to a Risograph (RDesign,
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Pullman, WA) at room temperature. In a second series of assays,
preferments 2 were placed at 28 or 381C (without mixing) and
contained 0.5, 1.0, or 1.5 g of yeast (dwb).

Growth of Yeast
Yeast (=1 g) from a commercial envelope was rehydrated at

380C in about 10 ml of malt broth (Difco Laboratories, Detroit,
MI). An inoculated loop was used to spread this dilution on malt
agar slopes that were incubated at 30'C for 24 hr. One colony
was isolated from a tube, diluted in about 10 ml of malt broth,
and used to inoculate a series of tubes containing malt agar with
bacto agar (0.7%) that were incubated at 30'C for 48-72 hr.
Tubes were then covered with sterile paraffin oil and kept at 40C.

71'pe yeast strains were rehydrated according to ATCC
(Rockville, MD). They were grown on yeast malt broth (Difco)
for 24 hr at 240C, then kept at 40C on yeast malt agar slopes cov-
ered with sterile paraffin oil.

The method of yeast production was adapted from Gelinas et al
(1993). Malt broth (6 ml) (Difco) was inoculated using a loop
taken from a malt agar slope; 600 gl was used to inoculate two
125-ml Erlenmeyer flasks containing 40 ml of malt broth. Flasks
were incubated for 24 hr at 30'C with 120 rpm shaking (Lab-Line
Instruments Inc., Melrose Park, IL). Each culture was used to
inoculate a 1-L Erlenmeyer that was incubated for 18 hr at 30'C
with 120 rpm shaking. Cultures were then centrifuged at 5,500
rpm (5,350 x g) for 10 min. The supernatant was decanted, and
the cell pellets were washed twice with sterile deionized water,
centrifuged, and resuspended into water; the resulting yeast cream
was stored at 4°C. Yeast dry weight was determined according to
Gelinas et al (1993).

Relationship Between Gas Production and Total Volatile
Compounds

In duplicate, 3 x 170 g of preferment 1 (300 g of flour, 60 g of
sucrose, 750 g of water) was poured into Risograph jars contain-
ing 1 g (dwb) of Flor Sherry yeast strain (produced as described
above). Jars were then connected to the Risograph and fermenta-

tion was performed at 38°C for 60, 120, 180, or 240 min. Then,
48 g of ethanol was added to each test preferment to stop the fer-
mentation. After mixing for 1 min with a magnetic stir bar, the
content of each Risograph jar was transferred into plastic tubes,
cooled on ice, and stored at -30 0C. Analysis of volatile com-
pounds was performed as described below.

Yeast Screening
Commercial wine yeast samples were first screened. In dupli-

cate, 4 x 170 g of preferment 1 (300 g of flour, 60 g of sucrose,
750 g of water) was poured into Risograph jars containing 1.5 g
(dwb) of commercial dry yeast (rehydrated previously). Jars were
then connected to a Risograph and incubated for 105 min at 28 or
38 0C. The final volume of gas produced during each fermentation
was noted and preferments were then smelled at least twice and
compared to the control (preferment prepared with instant dry
yeast). First, we searched for preferments with aroma markedly
different than that obtained with baker's yeast, but high gas pro-
duction was also interesting because it could reduce the quantity
of baker's yeast to be added later to the dough.

A second test was performed as described above except that
both the commercial yeast samples previously screened and the
type strains that were grown in the laboratory (as described previ-
ously) were used. Preferments 2 contained 160 g of preferment 1
and 1 g of yeast (dwb). The most interesting preferments were
also tested in a test bread recipe (based on 400 g of total flour):
flour 90%, water 30.3%, instant active dry baker's yeast 1%,
shortening 3%, ascorbic acid 100 ppm, and the content of one
preferment 2. In the latter recipe, 10% of total flour, 20% of total
yeast, 100% of total sucrose, and 54% of total water came from
the preferment 2. Dry ingredients were mixed for 1 min at low
speed in a Hobart mixer (model C-100). The other ingredients,
except yeast, were then added and mixed for 30 sec. After addi-
tion of baker's yeast, dough was mixed 4 min at speed 1 and 2
min at speed 2. Two pieces of dough (340 g each) were rounded
mechanically (Mono Equipment Ltd., Swansea, UK), bench-
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Fig. 1. Gas production by wine yeast as function of sucrose, flour, and
mixing conditions. Gas production tests were performed in triplicate
(each with four test preferments) at room temperature (=23°C) over 105
min with a 143-g portion of liquid preferment that was poured into a
Risograph jar (test preferment) containing 2 g (dwb) of commercial
yeast Lalvin EC- 1118 previously rehydrated in 30 ml of distilled water
at 38°C for 15 min. * = 0 g of flour; E = 0 g of flour with mixing; 0 =
100 g of flour; 0 = 100 g of flour with mixing; * = 200 g of flour; 0 =
200 g of flour with mixing; * = 300 g of flour; * = 300 g flour with
mixing.
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Fig. 2. Gas production as function of temperature and quantity of wine
or baker's yeast. Preferment 1 contained 300 g of flour, 60 g of sucrose
and 750 g of water. Gas production tests were performed in triplicate
(each with four test preferment) over 105 min with a 143-g portion of
liquid preferment that was poured into a Risograph jar containing 0.5,
1.0, or 1.5 g (dwb) of commercial wine yeast Lalvin EC- 1118 or instant
dry baker's yeast previously rehydrated in 30 ml of distilled water at
38°C for 15 min. Concentrations of yeast corresponded to 0.13, 0.25, or
0.38%, based on the weight of total flour used to prepare bread. U =
wine yeast, 28°C; O = wine yeast, 38°C; 0 = baker's yeast, 28°C; 0 =
baker's yeast, 380C.




