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This study was conducted to investigate the optimum conditions for the medium composition after isolating
, and identifying yeast and lactic acid bacteria from sourdough. It was found that the best quality lactic acid
 bacterium with acid product and flavor was identified as Leuconostoc species among isolated 115 lactic acid
bacteria, the best quality yeast with good fermentation and flavor was identified as Saccharomyces species
among isolated 8 yeast. While the microbial growth with glucose or sucrose as sugar source was good, it was
. selected that sucrose which is using commercially is better than glucose. The growth of lactic acid bacterium

was good with 1% added sucrose whereas yeast needed more growth. Additionally, the medium for the optimum

, growth of the yeast was composed of 0.5% wheat flour, 0.5% peptone and 3% sucrose, whereas lactic acid

bacterium was composed of 0.5% wheat flour and 1% sucrose without peptone.
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Table 1. Inhibit diameter of isolated lactic acid bacteria against E. coli

Inhibit diameter Inhibit diameter

Strain Strain

Inhibit diameter Inhib:t diameter

Strain

(mm) (mm) (mm) (mm)
Cc-1 - C-30 - C-59 - C-88 115
c-2 - C-31 - C-60 - C-89 115
C-3 - C-32 115 C-61 - C-90 11.0
C-4 - C-33 - C-62 - C-91 -
C-5 - C-34 - C-63 - C-92 -
C-6 - C-35 - C-64 - C-93 115
C-7 - C-36 11.0 C-65 - C-94 115
C-8 - C-37 110 C-66 - C-95 125
C-9 - C-38 - C-67 - C-9% -
C-10 - C-39 - C-68 - C-97 -
c-11 - C-40 - C-69 - C-98 125
C-12 125 C-41 - C-70 - c-99 -
C-13 115 C-42 - c-71 - C-100 -
C-14 115 C-43 - C-72 - C-101 125
C-15 - C-44 - C-73 - C-102 -
C-16 115 C-45 - C-74 - C-103 -
C-17 - C-46 - C-75 - C-104 12.0
C-18 - C-47 - C-76 - C-105 120
C-19 - C-48 - C-77 11.0 C-106 -
C-20 - C-49 - C-78 - C-107 -
Cc-21 - C-50 - C-79 - C-108 -
C-22 - C-51 - C-80 - C-109 125
C-23 - C-52 - C-81 - C-110 -
C-24 - C-53 - C-82 115 c-111 -
C-25 - C-54 - C-83 125 C-112 -
C-26 - C-55 - C-84 120 C-113 -
C-27 - C-56 - C-85 12.0 C-114 -
C-28 - C-57 125 C-86 115 C-115 12.0
c-29 - C-58 - C-87 115

%] dAE $)8l Ca-propionic acid7} A7H WAl T FHA FrlelA 2Ae) Aol B PrE F2 AL
AFs} 30°C, 24417 ¥ F FFAAE ANt pH 2 vhebd C-12 55 HF Aty C-12 TFF AP

4
2 lactic acid §8-& =43 ZAz= Table 29 Zr)
pH¢} lactic acid §&¢] 7% C-98& A& A 1174
FFE2 v 294 E nglod, R AS A
Abel 9] g Y= C-12 37} 7B A4 vebyte v A
FFEL W39 3 ordinary TF)-& WAY 9F7ke) 4w
7 v Algood #5) S0l el on w gk dA e IS
Y= A ¥ TF(bad 7-7) % vebytth o] e} o] AW R 129F

Table 2. Changes in lactic acid, pH and flavor by isolated
lactic acid bacteria

pH Lactic acid Flavor
24 hrs 72 hrs 24 hrs 72 hrs 72 hrs
C-12 3.82 3.56 0.199 0.237 excellent
C-57 3.83 357 0.211 0.233 bad
C-83 3.80 3.40 0.162 0.233 good
C-84 3.72 3.44 0171 0.222 bad
C-85 372 341 0171 0.234 bad
C-95 3.65 340 0.184 0.239 ordinary
C-98 4.49 3.65 0.111 0.213 good
C-101 3.68 3.40 0.168 0.226 bad
C-104 401 3.44 0.108 0.210 bad
C-105 3.80 3.73 0.142 0.157 ordinary
C-109 396 3.77 0.129 0.164 good
C-115 3.76 3.39 0.144 0.221 bad
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Sourdoughell A3+ e AE AL AAsE w4 E
2E Adubd o 2 Lactobacilluss Sl A o] vlelpx] gt
Leuconostocss 5 v} & AAAFA = oA 5o g &4
o] tteh}ui(6), £ Aol Belgt AAlt A ofeigt 4
< Yehle oz A=
k-l
84 A oA vehd H ] e g T F 8709
& 1344 22 A¥3ste] Einhorn®-g o] 43 a3y A
3 9 7725 AR A3} Table 33 Zghch

229 8 FFEe) HEEL Y-6 #5730 mmE 7H

3k Vebste). 3717 A el A Y-3, 4 FFE LR
2 FH o 7172 WM (odorless)7F e, Y-2,5 % 8 FF
= 9 H e oh A u, Wt E WA} ) E o, - EH )
A gl.en (bad smell), Y-1, 7 FF& W7HF A9} 2719
923 (alcohol and bad smell)7} vrebyttl, Wil o) Y-6
FE o & e e A o E Adda GE3g Ay
ko] vjelytr}, o) 9} o) wrF o] 714 A s B4}
NA 7} A HoHE Y-6 I & HF Rl EFE AA 3

%

o
T



SourdoughZ¥E 2@z 5we] 2] 7 aloF B4

Table 3. Characteristics of flavor and ferment by isolated
yeast

Fermentation test

(Einhorn tube : mm) Flavor

Strain

Y-1 27 alcoholic smell and bad smell
Y-2 20 bad smell
Y-3 15 odorless
Y-4 15 odorless
Y-5 10 bad smell
Y-6 30 sweet smell (like fruits flavor)
Y-7 22 alcoholic smell and bad smell
Y-8 20 bad smell

o A ALt

A8 ¥ Y-6 £ 2= Vitek(Biomerieux, USA)E& ©]4-3}
A8 7AALE § AT Table 48} 2o] Saccharomyces
sp.2 FAHANAG.

Sourdough®ZA| starter tiX|2| &3} A%

Sourdough AlFA] 2] #F9 starter v]FA-S H7}
g o FAwA JE2] EFY2Z sourdoughell el vl
A o] S8 7} HAa A AES Hrlst
A} Y7RE o] 43t ¥ 752 A% FA4E 243
o}, D7F 2%E A 713 vl A ¢ glucose, fructose, maltose
9 sucrose® Z7H 1%4 H7HeE ¥, 10° CFU/mL 4522
A wjFdt AAdd ARE 1% AF3te] 2] mix &
Wit F HAbdE Ave] #9524 29 Fig. 1, 29
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Lactic acid bacterium (log CFU mL™")

4
2

ucose Fructose Maltose Sucrose

Fig. 1. Cell growth of C~12 strain according to sugar kinds
on basic medium with 2% wheat flour.

& 2= glucose, fructose, maltose 2 sucrose 2}z @l 4]
AAA 22 10°CFU/mL A = vep o, A& Auby
©210° CFU/mL o422 Yeh} Zabie] gl ArK
t} ¢53tede}. 19%4 A 7HE glucose, fructose, maltose 2
sucrose A7} WA A B8] A2 HAE 2F glucosest
sucroseoll Al AS-o] 7} F9hr}. i), A Al Aol =
sucrose® A7}t A 2 E WA AL Fesid
sucroseE H713H= Ao o] Ay o=z "37—}5101 v
A o)l sucrosed A7F8k= A o2 AA A &, 2% U7}

2}, S8 B7hsel BEY A5 Aol BS AAo] A b
Table 4. The biochemical characteristics of selected yeast (Y-6) and lactic acid bacterium (C-12)
Cc-12 Y-6
4 hrs 24 hrs 48 hrs

Pyruvate + Galactose . +
Hippurate - Lactose -
Esculin + + Sucrose +
Pyrrolidonyl 2 naphthylamide - Maltose -
a —Galactosidase - Cellobiose -
B-Glucuronidase - Methyl-D-glucoside -
B~Galactosidase + Xylose -
Phosphatase - Arabinose -
Leucine arylamidase + Trehalose -
Arginine - Melezitose +
Ribose - + Raffinose -
L-Arabinose - + Xylitol -
Mannitol - + Dulcitol -
Sarbitol - - Adonitol -
Lactose - - Palatinose -
Trehalose - + Glycerol -
Inulin - - Sorbitol +
Raffinose - - Erythritol -
Starch - - Melibiose -
Glycogen - - Cycloheximide -
B-Hemolysis - - Glucose +
Catalase - Inositol -
Gram stain + Nitrate +
Sharp cocci 2-Keto-D-gluconate -

Urea -

N-Acetyl-D-glucosamine -
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Fig. 2. Cell growth of Y-6 strain according to sugar kinds
on basic medium with 2% wheat flour.
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wizje} 27de] o] steiel Azbs gt

Sourdough HEE 913 L xe] 4L A Ay 2}
Q5% Q72 A7 71 Rl A off sucrose, peptone g o} 8-
& elldzdg dAsta Addslc) o] wieF 2L Y
7F2 05%<} sucrose 1, 3, 5, 10, 15% A7 A ¥ (M1),
W 7}3 0.5%, peptone 0.5%¢} sucrose 1, 3, 5, 10, 15%5 37}
& A8 (M2), peptone 05%°} sucrose 1, 3, 5, 10, 15% 2
7P A HFM3)E e sucrose FEo) E A5 4
Ko vl <3S =AY A3 Fig. 39 2ok

Wbl slBu Ao sucrosed FEEE HAME M1 A
el U2 e A elsta A 29w 05% 3 7Fsked sucrose
2 FrYa P/ M3 AP TE and #4471 10° CFU/
mL % o8} X2 wsgh oyl el o) WU )
Bl xlol) 05% AU Hrbsted AP M2 AEFA A
£ 10° CFU/mL o149 % #42 oE F 48 7ang
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Fig. 3. Cell growth of Y-6 strain according to sucrose con~
centration.

—@—- ML Flour 05%, —#— M2: Flour 0.5% + Peptone 0.5%.
—h— M3 Peptone 05%.

v}, 5% ol A E71RE A9 5o 8] 238 A2 A
2.z velydel. o] vhE v 714 of 3Fe] Al 21 sucrose
gako) 2R Qlehe AMRQtEAd o R Ko g viA
& 5 dgloget AAE)

olste] Ao, M28 AU flour 0.5%, peptone
0.5%, sucrose 3% ZANA 7P $53 A& At v
ehut e} sourdough A EA] Fvjel) 7}3F 3§ el vl
72 g B7hE)E peptoned] A L 3L U2 FA g
AR AHAR o5 FRA 02 R A& AP F84
=} flour 0.5%, sucrose 3%oll peptones] 5 0,05, 1.0,
30, 5.0%= dejstd AR g wiokdt A7 Fig. 49 2t

Peptone = off whe} £ 29 Ao Ja+E& A Ao
ol aksle] ol MY A} 05% o] Ake] T oFxke)
T4 ol AR vl AH2 ebyiel e, A4

12 sourdough A &4 FErlel] &g vla = g7l 715

10—

Yeast (log CFU mL™Y

0 1 2 3 4 5
Peptone Concentration (%)

Fig. 4. Cell growth of Y-6 strain according to peptone con-
centration.
~@- M4 Flour 0.5% + Sucrose 3%.
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2 o
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g B, AEsta o] 59 A wlR) 248 A7t
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9 o] 93 #FF @t A A Leuconostoc
sp.2 Yelgth AR = ) #5815} Adsigey Wi
o} #Fo] S}t F5-F A8l FA’ A= Saccharomyces
sp.2 B 2 BaA-E AP AH, glucose?} su-
croseol| 4] A&-o] ¢35 2} AddA ez wo] A4l
U= sucrose’t F& Aoz B Qi) -GS Ul
Aokl 1% sucrose F7}wto 2 Ago] $palgiot Fral

T F4el o Bt olxloz Rejg w4
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peptone 0.5%, sucrose 3% E el e w] HAFe A$=
peptone] 3 714l o] wheat flour 0.5%, sucrose 1%2 1}
et

Mo
rak

1. Danaka KB. 1994. Science of Baking Process (In Japanese).
1st ed. Kwang Lim Publisher, Tokyo. p 151-158.

2. Corsetti A, Gobbetti M, Rossi J, Damiani P. 1998. Antimould
activity of sourdough lactic acid bacteria: identification of
a mixture of organic acids produced by Lactobacillus san-
francisco CB1. Appl Microbiol Biotechnol 50: 253-256.

3. Messens W, Vuyst LD. 2002, Inhibitory substance produced
by Lactobacilli isolated from sourdough-a review. Int J
Food Microbiol 72: 31-43.

4. Linko YY, Javanainen P, Linko S. 1997. Biotechnology of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1185

bread baking. Trend in Food Sci Technol 8: 339-344.

. Corsetti A, Gobbetti M, Smacchi E. 1996. Antibacterial ac-

tivity of sourdough lactic acid bacteria: isolation of a
bacteriocin like inhibitory substance from Lactobacillus
sanfrancisco C57. Food Microbiol 13: 447-456.

. Todorov S, Onno B, Sorokine O, Chobert JM, Ivanova I,

Dousset X. 1999. Detection and characterization of a novel
antibacterial substance produced by Lactobacillus plan-
tarum ST 31 isolated from sourdough. Intl J Food Mi-
crobiol 48. 167-177.

. Gullo M, Romano AD, Pulvirenti A, Giudici P. 2002. Candida

humilis-dominant species in sourdoughs for the production
of durum wheat bran flour bread. Int'l J Food Microbiol
2451: 1-5.

. Gobbetti M. 1998. The sourdough microflora-Interactions

of lactic acid bacteria and yeasts. Trends in Food Sci
Technol 9. 267-274.

. Ganzle MG, Ehmann M, Hammes WP. 1998. Modeling of

growth of Lactobacillus sanfrancisco and Candida milleri
in response to process parameters of sourdough fermen-
tation. App! Environm Microbiol 64: 2616-2623.

Corsetti A, Gobbetti M, Balestrieri F, Paoletti F, Russi L,
Rossi J. 1998. Sourdough lactic acid bacteria effects on bread
firmness and staling. J Food Sci 63: 347-351.

Hong JH, Kim K]J. 2001. Effect of prepared by Enterococcus
sp. and Lactobacillus sp. on the quality of barley bread:
Identification of bacterial strain from barley power and rhe-
ological properties of sourdough. Korean J Dietary Culture
16: 354-360.

Hong JH, Kim K]. 2001. Effect of barley bread using sour-
dough prepared by Enterococcus sp. and Lactobacillus sp.:
Physicochemical and rheological properties of barley bread.
Korean J Dietary Culture 16: 361-370.

Hong JH, Kim K], Bang KS. 2000. Effect of sourdough
starter on the characteristics of rheological of barley bread.
Korean J Soc Food Sci 16: 358-362.

Wang HL, Karidej L, Hesseltine CW. 1974. Lactic acid fer-
mentation of soybean milk. J Milk Food Technol 37: 71-73.
Kim KH, Ko YT. 1987. Study on growth and acid production
by lactic acid bacteria in soy milk. Korean J Food Sci
Technol 19: 151-156.

Martinez AMA, Pitarch B, Bayarri P, Benedito DBC. 1990.
Microflora of the sourdough of wheat flour bread. Cereal
Chem 67: 85-91.

Sugihara TF, Kline N, Miller MW. 1971. Microoganisms of
the SanFrancisco sourdough bread process. Appl Micro-
biol 21: 456-458.

Kook SU. 1996. Development of starter cultures for the
extension of the shelf life of bread. Korean J Food & Nutr
9: 236-241.

Cho NJ, Kim HI, Kim SK. 1999. Effects of flour brew with
Bifidobacterium bifidum as a natural bread improver. J
Korean Soc Food Sci Nutr 28: 1275-1282.

Gelinas P, McKinnon CM, Pelletier M. 1999. Sourdough-
type bread from waste bread crumb. Food Microbiol 16:
37-43.

Sihn EH. 2002. Studies on growth characteristics of Lac-
tobacillus brevis isolated from Kimchi-optimization of nu-
trient composition in sourdough media. Korean J Food &
Nutr 15 215-219.

Kline L, Sugihara TF. 1971. Microorganism of the San-
francisco sourdough process II. Isolation and character-
ization of undescribed bacterial species responsible for the
souring activity. Appl Microbiol 1: 459-465.

(2004} 39 11 A< 20041 849 9 M=)



