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© 23, Bifidobacterium longum KCTC 5734, Enterococcus faecium KCTC 13410%} Lactobacillus acidophilus KCTC
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Abstract The influence of the flour types, including bread flour and cake flour on sourdough preparation was
investigated. As starters, mixed probiotic microorganisms, including Bifidobacterium Ilongum KCTC 5734,
Enterococcus faecium KCTC 13410, and Lactobacillus acidophilus KCTC 3925, or Saccharomyces cerevisiae
fermented separately for 15h at 30°C, were combined and then fermented for 10h at 30C. The combined process
with cake flour showed a 100-fold and two-fold increase in [H'] and titratable acidity, respectively. This was also
reflected in the viable cell counts and lactate concentration in sourdough. These results show that bread flour and

cake flour may be useful for the production of sourdough.
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21 M=

=3 ZEupo] 2R AMES MAES B longun
(50<10°CFU/g), E faecium (10x10"CFU/g)3t L
acidophilus (10<10"CFU/g)7t &3¢ AFoZ Cell
Biotech*HGyeongGi—-Do, Korea)oll Al 43ttt W &
(S, cerevisiae)= A BEEZ Jenico Food*HSeoul,
Korea) Al&%S A3ttt WrlFE 23 E(Samyang
Milmax Co., Asan, Chungcheongnam-do, Seoul, Korea)
3} ¥ 2(Dachan Flour Mills Co., Seoul, Korea)& A

=1

S8kl
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=3 Z2nto] QB2 WS 919 WA= MRS HA|
WA (DIFCO, St. Louis, MO, USA)E Al-8-3}% 01
AEAN (MRS agar) 25 $18to] MRS A ul| =] o
s 15%wv) =2 A7tskdth BE AdE 9E
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[Table 1] Production of sourdough starters

Ingredients(g) .
Cak Temp. | Time
]?11:3? ﬂouf Water | MPM" | Yeast” | (©) | (o)
vt I O IR PR B B B
10
Bread

Fous) | 0 |~ |50 | - [0 | 3 |15
Flgirk(eL) - lsw |0 | 4| - | |15
10

Cake _
Flogr(s) |~ [0 | 0 | - [ 016 | 30 |15

UMixed probiotic microbes

2’Sa;cchozromyces cerevisiae

IMixed probiotic microbes or S. cerevisiae fermented separately for 15
hr at 30C, combined then fermented for 10 hr at 30C

2.6 AI=R0| SN2
Aol pHE W] el 4% $H8-2 5 em

Zol2 1 5% Fof pH meter(model 720A, Orion
Research Inc., Boston, MA, USA)Z ‘g0l A Z43}5)
o A 99 At =4S AACC method 02-52
%[11 ] ARgsATE ARG 10 g& Hlo]Ad T2
4= 100 mLE =] 7}3].0:] 2+ _‘o‘_szo]_J_ )ﬂin_z_El—gﬂ
S 7F F, 0N NaOH= 44359 2
o] PAaMo g Wek & Ao] 30x7F FA ==
Mo 3fa, A SAHZES oluj7hx] AH|®
53] (mL) = 74]{3}933}. AN 250 frab Eheg
%6‘}0% /\}0 ) = ] 1080 st &
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diagnostics 735-10)of] » Al mLg ¥
3 5 FOF ARl & (Spectrophotometer,
UV 1650, Shimzdzu, Kyoto, Japan)Z AF&-3e] 540 nm
NN FHEE SABACE ke + ot
Al ZMuE Fete] ARE BASHAT

= glox
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=
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L7FFRES ARS8
] 5,10, 20, 302+ 40%=
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Daeyoung Co., Seoul, Korea)oll A 3587+ ot -5
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7 Aget =, Aol AREEch
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[Table 2] Formula of Manju

Ingredients CON"” SSI  SS2  SS3  Ss4  SS5
Sugar 140 140 140 140 140 140
Egg 144 144 144 144 144 144
Butter 32 32 32 32 32 32
Grounds 80 0 &0 0 &0 80
Baking soda 08 08 08 08 0.8 08
Water 08 08 08 08 0.8 08
Baking powder 16 16 16 1.6 16 16
Maple syrup 4 4.1 42 44 46 48
Cake flour 400 414 428 456 434 512
Sourdough starter” - 20 40 8 120 160
Y Control

2 Sourdough starters were produced by incubation microbes(mixed
probiotics and yeast) and cake flour using the procedure described
in Table 1

2.8 SAIXz]

A&+ 1-way analysis of variance (ANOVA) W o
2 p<0.05 #5294 Duncan ~ s multiple range testol] 2]
3 AlE 7] el Ads ASskdTiiz)
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UEET 424 AFY w99 pHeF A& SA43o =M
AR TTOR ALES7]o] AHst A& dolrgkrt
[Table 3, 4]. A&E A Earol A £ ZZufo] o
25 AMgSt 30TolA Hast AMIESE Bread
flour(L) 2.2 W FRRHS ARg-ste] 30Tl TR A
A== Bread flour(S)E 7|8}, vH & ALY =9
A= Al Cake flour(L)9} Cake flour(S)Z 7+t
#7153t Table 3.

[Fig. 1] SEM photographs of bread flour(left panel) and
cake flour(right panel). Bars indicate 100
pm(in top panel) and 10 pm(in bottom panel).

[Table 31 pH changes for sourdough starter according
to fermentation conditions

Time Type
(hr) Bread Bread Cake Cake
flour(L) flour(S) flour(L) flour(S)

0 6.10.1 6.0+0.1 6.4+0.1 6.1+0.0
3 5.8+0.1 6.0+0.1 6.0£0.1 5.7+0.1
6 5.3+0.1 52+02 5.3+0.1 51=0.0
9 44+0.0 5102 44+0.3 49+02
12 45%0.1 46+0.1 44%0.1 4.8+0.1
15 41+0.1 4.3+0.1 41%0.2 4502
18 42+0.1 4.3+0.1

20 41201 4.140.1

23 4.1£0.0 4.040.0

25 4002 3940.1

Legends are referred in Table 1. Mixed probiotic microorganisms or S.
cerevisiae fermented separately for 15 hr at 30C, combined then
fermented for 10 hr at 30C

1BARE] g Fole AEHE AR E97(Bread
flour(L) ¢} Bread flour(S)E 3star 30°ColA] thA] 104]
b dEstdnh wEE AMIEST(Cake  flour(L)S}
Cake flour(S)ol = FL3 Hgo = gsieh A



SR} By ZRulol Y AE ST AIES B
Ao pH FA& 27] 0~3AIRF T2l A= A8 &+ 9o F4% g(V)F A#AaAAS Y=134X + 0.02
2817} 6~9A1% T e FAS gasidrh Ul (R=099%h 25/1%F BaF A w9-o] f4t e
7HA oE #E 27 EBread flour(L), Bread flour(S),  Z&&7} vre® WrHE ARSA] ZH21050% 043%=
Cake flour(L), Cake flour(S))ellA Z74% pH A= Ueh G7HF9] S/t 74t e f99411 o)zt
N T D S
G GRS waF = odrhe A2 welFh v
22 Ade, AEHEY dEiel FreR 3 x2w) [Table 4] Titratable acidity(%) changes for sourdough
o] QElAE H7hA] wrE A=Al 9] pHIF 6.0~6.400 4 Bt starter according to fermentation conditions
& 257 o= pH7F 39~400.2 whEe] ol F Time Type
e 1 - (hr) Bread Bread Cake Cake
=7F 1000 o1 S7FdThE Alejtt. 0‘2@1—7513;7 KR flour(L) flour(S) flour(L) flour(S)
Ruks ARE-sto] Mg Ao & W] ThAE fE I ARS 0 185 200 126 163
Fmol ulg ST 1Es 7155 HieA] wrg e 3 234 197 204 2.1
N ’] SR »LE:] 0}01 DH ]’55 T ] '1 R 6 778 201 989 03
SAANT = Ao s A Yo B R[13]14], EF Znt 9 %9 307 362 24
O|QElAE EHO T A}EF g Aol = 7)) W o) 12 3.0 341 334 323
125 ° Fefel 1= 719 8 %t 15 01 380 400 58
Hrhe= algte] S-AlsaL ¥ksse] A7 do] JidE wEs 18 369 %2
AT 5 9le Aoz g 5 g 2 514 28
- o L ot 2 374 363
o] AMEE £ Zaujo] QE| A ke fAbS: % 415 23
Ag ‘5] 3]—% ‘ﬂ'?i’ BE E]—OOH‘;—} %%9] %7]}‘\1—% }\‘E Ag Legends are referred in Table 1. Mixed probiotic microorganisms or
stEg EAS Fr)ate s AL E Akl R i S. cerevisige fermented separately for 15 hr at 30C, combined then
B fermented for 10 hr at 30C
o] AteE AgE f7Ie pH 8302 F3}A7)+= H|
458 01 N NaOH -9 702 A8k, 4ol Ab [Table 5] Effect of types of flours on lactate
€% 01 N NaOH®] H-3(Y)2} 0.1~5%2] F+2HX) 5= concentration and cell growth in 25-h

TRreIA e duEAE ekl vlEA 2 Y=7.13X +
026(R*=0.99) %t} 7F 8-S AR Wh5e] A ghe
71¢] 185~20.0 mLol| A 25417+ F-oll+= 38.0~40.1 mL
2 7)) 2v) S7Fskgl e wheE R *F‘“‘f}

Abgh Aaks ASUTHTable 4]. o213 2
HEw Az frejsha v e g
bR Azl frelstths Ak o
tH2l.

G

o]

oS
AET R wEY AEE2 100 g T 7 137%,
Zehil 138%, &A% 1.0%, 34 70.9%, HIE B6

0.07 mg, TE BlXH(pantothenic acid) 0.77 mg, $34Hfolic
acid) 15 pg, WIEH E 03 mgoltH15] #2100 g

R 128%, 20 87%, A4 08%, A 77.3%,
H]El B6 003 mg, THEEIAF 053 mg, $4F 9 pg, Wl
E 03 mgoltH[15]. whebd, uheve elio] ujma]

i s LN
HHZT 61—ak0 u——7 DJ—XL_ AT

= ”‘E]'-
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sourdough samples.

Lactate Colony forming unit (CFU/mL)
(%w/N) MRS  YPD RSA PEA
Bread flour 050  14x10°  1Ix10°  99x10°  1.2x10°
Cake flour 043 27x10°  21x10°  16x10°  9.7x10°
p-value 0526 0093 0330 0426 0434

Legends are referred in Table 1. Values are the means of 3
observations at 95% level of confidence.

AR Efol A ikt ot B R ato] Wik 54
A3 =l A[16], A H 101] 1% As H7HA
SAHFE Zrel e 7H) 5x10° CFU/mLe 107
CFU/mLATE. & Aol A& 25417 g st AR =59
G AEd "WFFEE AREAlel= RSA wiA oA =

99x10° CFU/g, PEA #J Aol A= 1.2x10° CFU/g%l 2.1,
He R w7kEE ALgAdlE RSA iAol A= 1.6x107
CFU/g, PEA #i=]ol A= 9.7x10° CFU/gSitH Table 5.
JutA o 2 RSA WA= Lactobacillus £9) w|AYE0]
PEA(phenylethyl alcohol agar) ¥IA|&= Leuconostoc <
o] mAEo] AFslr]o] Ast v o] B E Io] A
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AREE 23 Zgulo]|QElx F(B longum, E
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Ar Aol A 7R 9 wel] bigh #5do] 473 MY
= pH 42746 2= 04706%2 dEA 9lom2[17]
AT A 25417 v e AR = ol gk RSl
A8k o2 vk MRS #iA& Ak} vl g
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o] A5gth. MRS9 YPD wiA A A58k Aiae
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9} 21x10" CFU/gith. olsh 22 A2 IiLE] AL =S
A= HIHF] FRol & Abolglo] fAkd I gRtol
A5 F d5S Bl Fuit "ok EAlshe
WA E-0] A Ao A[2] z_u?ﬂ FAbte Z47)
1.1x10°, 30x10° CFU/go. & fakate] &
AL gow o3t nAE 242 %‘7}72‘91 TR
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E2 @A gheko] 2 7
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[Fig. 2] Photographs of various Manju samples.
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oME Hg T} Hlﬂ*] Fao0l&FEE 1000, AHEE 2
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A, RS 25 A e A8
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ATk WS AREste] AlZE ALY
Oﬂ S-&3to] e E iy BE A EsE
30} 40%(w/w) FEo= H7tekd S ul, 5t
ST ol9h e AT, 71E g AEE
3 oiEo] W g AR g AlEA R 8T
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