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Abstract— Local microbes such as yeasts fungi and bacilli, were isolated and used to apply for the food processing (bread making)
and the production of an effervescent beverage (fruits kvass) for promotion of the local revitalization. Our yeast isolates could
contribute to make the breads that can sell in a local bakery shop. Furthermore, the same yeasts could be used for making the fruit
kvass (a Russian effervescent beverage which was fermented by yeast) with local fruit products (lemon, dry grape, mandarin orange
and apple that were produced in Hiroshima prefecture in Japan). Development of merchandise having the local brand, which was
made with only products of Hiroshima prefecture was attempted. Results of these activities demonstrate that the search of local
microbes can help to establish the regional brand product related to its local area. They also showed that the local microbes have the
potential ability to lead the local revitalization and the local brand product.
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I. INTRODUCTION Il. EXPERIMENTAL

Various microorganisms such as yeasts, fungi and bacilli o |g5jation Procedure of Microbes
have been used for the food processing and production of the . . . . .
effervescent or/and alcoholic beverages and the fermented For screening and isolation of wild yeasts, various
foods manufacturing. They are great contributors in Asian sgmple_s were collected_ from the local area in north
cuisine. For example, baker's yeasts were widely used forH.'rOSh.Ima (Fig. 1). Mainly, .agncultu.ral products and
making dairy breads [1]. From ancient times, yeasts aISOb|olog_1|cal samples from Fhe frw,ts farms in the local area and
have been contributing to the production of various alcoholicthe pilot farm In our university’s campus (PUH Shoubara)
beverages such as wine, beer, whisky, rum, vodka, sake an®re used as moculg_ of the 'SOI."’H'O” medium. For the
S0 on [2]-[4]. In others of the yeast, bacillus in the natto Isolation medium, modified YM medium (or plate) was used

; - : for the isolation of wild yeasts from the collected samples.
fermented soy bean) production [5], koji-mold (aspergillus .
i(n the saccha)r/ificatio)npand the a[m]ino ]acid pr(()duF::ti(?n [6]), To prevent the bacterial ngWth' lactate (m(ber_ :.LL YM
and lactobacillus in the production of sour milk beverage, med“ﬂm) was added. Th_e isolates were P“T'f'ed by the
yogurt and fermented vegetables [7], [8] are indispensablerepem'on of colony streaking to the fresh medlum_ or plate,
microorganisms to produce our dairy fermented Wholesomeand thgn they were used for bread and fruit kuvass
foods and beverages. Effective utilization of these productions.
microorganisms that isolated from the local area for B Fermentation and Growth Property
development of the local fermented products can expect
potential contribution for the promotion of local
revitalization.

In this study, we report development of the new processed
food and beverage products from local specialties by the
fermentation of originally isolated microbes (the wild yeasts)
from the local samples of north-Hiroshima area (Bihoku) for
promotion of the local revitalization.

The yeast isolates were tested their fermentation ability
with the gas trap chip kit (Eiken Kagaku; TX0210) based on
Durham tube method for the screening of strains that had the
high gas production ability. The growth curve of the selected
yeasts for bread and beverage productions was investigated
in YM medium. Growth was determined by measurement of
optical density (OD) at 660 nm. Cell morphology and colony
appearance of the selected isolates were observed.
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Eocal fuie (produced m Hiroshima) snd  other for kuvasy production in 2 litzes of water
wyredivats  that oware prepaed for Kuviss (an
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Fig. 3 Food materials and boiling process for kuvass production before
fermentation

I1l. RESULTS ANDDISCUSSIONS

A. lIsolation and Screening of Wild Yeasts

At least, 44 biological samples such as soils, wild plants
and agricultural products were collected and over 50 crude

# - PUIL (Shoubara campus)

Fig. 1 Location of Bihoku (North-Hiroshima) in Japan microbial isolates were obtained by the rough screening of
_ _ colony formation method. So far, at least twelve clones of
C. Bread Making and Beverage Production pure yeast-like microbe were established by further

The selected yeast cells were used for bread and fruitgepetition of the colony streaking. Due to further screening
kuvass (a Russian effervescent beverage) productions. Foby the gas trap chip test, two strains of yeast (strains GLB-1
evaluation of the produced bread, the unified recipe andand PON-4) having gas production capability and suitable
materials was employed (Fig.2). Breads that were made byfor fermentation and bakery yeasts were selectively
using our isolated yeasts, were measured their volumesseparated from a variety of wild yeast isolates. Both strains
(wide, length and height), and tasting and flavour analysis bywere obtained from the biological samples (grapes;
gas chromatograph mass spectrometry (Shimazu; GCMS-Delaware and Pione kinds) from the pilot farm in PUH
QP5050, column; DB-WAX) were performed. Shoubara campus. Yeast like morphology and budding were

observed by their phasecontrast photomicrograph
r» g . observations (Fig. 4). Growth of each strain was followed by
| (25C.6hours) measuring optical density at 660 nm.

Hard Flour 200g \J L
NaCl 3 LI , : ;
I; — Colony appearance and cell merphology in YM plate and medium
Glucose I5g | | - . i - ’ 3
= Mixing ina plastic cooking bag i : . = 3
Water Mog % P
Butter (sale-fiee) [ 16g
Veast g+ Plastic
i the case 074 dry veast o e Sovking bey
ket userd as tie conlnl)
Volume measurement, Baking | Second fermentation
favor and taste tests (200 T, 20 minutes) | (307, 1 hour)
= =y - - =

Fig. 2 Cooking recipe and materials for bread making

Gas trap chip test (CO, Gas trap chip test (CO,

To make a fruit kuvass, local fruits (apple, lemon, dry
grape and mandarin orange) that were produced in Bihoku-
area and/or other areas in Hiroshima prefecture (Figl) were
prepared. Their fruits were cut into large pieces and then Fig. 4 Colony and cell morphologies and gas generation of strains GLB -1
boiled with 2 litres of water for five minutes after addition of and PON-4 that were isolated from grapes (Delaware and Pione kinds)
35g glucose and a slice of hardly baked rye bread (Fig. 3).
After cooling until room temperature our isolated yeast was
added into the fruits extract. The fruits soup solution was
. e onmns oo ot MGG of 250 i YM medium n & 500 i Enmeyer
the then it wés tasted and measured the sugar content and tﬁlaSk’ each strain attained its late logarithmic or early

-~ . L . s?ationary phase in 24 -28 hours in the case of GLB-1, and in
acidity with a saccharinity refractometer (Atago; Pocket

- . ] 18 — 22 hours in the case of PON-4 respectively by the
rPeAs:;gA(\;%\%yand an acidity test kit (Atago; Pocket PAL-J) incubation at 26 with shaking at 120 rpm (Fig. 5). The cell

generation) of  sirain
GIB-1 in YM medium

peneration)  of  strain

PON-4 in YM medinm

When 200ul preculture of each strain (the cell density
was approximately 1.2 -1.5 at OD660), which was grown in
YM medium for about 24 hours, was employed as an

382



density (OReg) reached to 1.0 — 1.4 (GLB-1) and 1.2 — 1.6 isolate to use for making breads that can be supplied to a

(PON-4) respectively (Fig. 5). local bakery shop (mugimugi) in Bihoku area.
On the other hands, our isolated yeasts were also used for
N GLB-1 . PON-4 producing the fruits kuvass. By the addition of yeast, the
= effervescent beverage could be successfully made. The
Le o Plass boiled fruits extract was changed as a smooth drink with

& R

sparking by the yeast’'s fermentation. Drastic changes on the
acidity and the sugar content were not observed between
) before and after fermentation (Table 1). However, as shown
! P =T in Table 1, the smooth taste might be caused by a slight
T | ! G decrease in the acidity and a slight increase in the
Y Py T " . saccharinity due to the fermentation.

s g
5

Orptical density (660 nm)
Optical deasity (660 nm)

= B E

Time (honr) Time (jmnrl

Fig. 5 Growth curve of strains GLB -1 and PON-4 that were grown in YM

medium TABLE |
) ] CHANGE OFACIDITY AND SUGAR CONTENT IN THE KUVASS MADE
In the comparison of both strains, PON-4 had a tendency BY AWILD YEASTISOLATE

that the time to attain its stationary phase become shorter
than GLB-1. The maximum growth was higher than that of

strain GLB-1. GLB-1 had a tendency that the lag phase Yeast Acility (%: citrate equivalency) f Saccharinity (* Briv)
become about five hours longer than that of PON-4. Both (Addition: vol. or wt.) e el s ol
strains showed positive reaction within 24 hours to the gas

generation test by the gas trap chip kit (Fig. 4). It was judged | PON{Q0 et @ 0Dy 1493 2049 nd 149 a3
that these isolates had the fermentation capability enough for| ron- @ e & 0, 1479 adidd nd i3t a6
food processing. Each strain of cells corresponding to its late| L1020 el @00 1077 adi4) nd i adiss
logarithmic or early stationary phase, which was cultured in | 20N+ gdvels@ 0,081 023:44 MRS 027/32

YM medium, was used for bread making and fruits kuvass | PON4RUsdyecls@0D0990  123:44 027432 pa7isz
production. Now, we are progressing the phylogenetic | Neaditon(coatol} 13744 030748 D307a6
anglysis of both strains based on the sequence of the IP! ot deremined
region.

B. Evaluations of Produced Food and Beverage Further investigations such as measurements of the

Breads that made by using the wet cell paste of a wild alcohol concentration and the antioxidant activity are now
yeast isolate (strains GLB-1 and PON-4) compared underway for the establishment of a regional brand in

favourably with that of made by the dry yeast which is being Binoku area.

marketed (Fig. 6). C. Possibility of Local Branding

Yeast  Lsedcell  Appearance before first  Appearance affer first  Size and appesrance To explore the pOSSIbIIIty of local branding of breads
weight (¢) fermentation fermentation after baking {er) made by a wild yeast isolate, manufacture of the commercial
3 breads with our isolated wild yeasts (strains GLB-1 and
PON-4) was carried out in a local bread shop (in mugimugi'‘s
ki ‘ antenna shop; green mugimugi in Torreta Miyoshi, Miyoshi
_F R ¢ city, Bihoku area of Hiroshima, shown in Fig. 7). Our yeast

RS RE] isolates could contribute to make several kinds of bread
«‘E'

m e -

GLB-1  L.86dg =
et}

| —

COTOX TR

Fig. 6 Appearance and size of a bread made by using a wild yeast isolatt 2
(strains GLB-1 and PON-4)

The size after baking, flavor (impression test of real flavor)
and taste were almost same with those of bread which mad ® :
by the commercial bakery yeast. Additionally, the swelling Fig. 7 Breads that made by all locally made (and/or found) products in

degree of the plastic bag due to gas generation after the firsginoku area and our isolated yeast (strain GLB -1 or PON-4) (shown in the
fermentation could be used as an indicator for screening ofleft), and Toretta Miyoshi (mugimugi 's antenna shop; green mugimugi)
the yeast suitable of making breads (Fig. 6). Flavor analysis(Shown in the light)

based on the gas chromatography showed the presence of , , i

various flavor components in the odor form their breads. As. 1 he local bakery shop mugimugi has a policy that the all
referring to these results, we have determined the yeasPr®ad should be made by the locally made wheats (in
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Miraska of Bihoku). Our attempt could lead to the birth of
merchandise having the local brand, that made by all locally|y;
made (and/or found) products. This result also showed the
possibilities that our trail can be an initiator for reevaluation
and value formation of the local farm products, and that suchl?
action furthermore promotes local production for local

consumption and understating of food mileage [9],[10].
(3]

(4]

In this reports, through the case of yeast, we have been
describing about the isolation and the utilization of local
microbes for the bread making and the production of an s
effervescent beverage (fruits kvass). These activities could
be lead to promote the local revitalization and to produce
merchandise having the local brand, that made by all IocaIIy[G]
made or found products. They also showed that the local
microbes have a potential ability to lead the revitalization of
the depopulated areas in local sites of Hiroshima, Bihoku.
Our attempt to give rise to the potential ability of local-
origin microbes, could lead to the reevaluation of local
agricultural  products. Further food processing and [g]
production with the local microbes except yeasts is the
future subject expected.

IV. CONCLUSIONS

(9]
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