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bacteria culture solution and cinnamon extract
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Abstract

This study investigated quality characteristics of sourdough bread added with different amounts of lactic acid bacteria
culture solution (LCBC) and cinnamon extract (Control: water 700 mL, sample A: water 670 mL+LCBC 30 mL,
sample B: water 670 mlLA+LCBC 22.5 ml+Cinnamon extract 7.5 mL, sample C: water 670 mL+LCBC 15 mL+Cinnamon
extract 15 mL, sample D: water 670 mL+LCBC 7.5 mL+Cinnamon extract 22.5 mL and sample E: water 670
mlL+Cinnamon extract 30 mL). The weight of dough was not significant between samples, and the weight of bread
was highest in samples D. The volume and specific volume were the highest in sample C but the baking loss
rate was highest in the control (p<0.05). The L value, springiness and cohesiveness were decreased as addition
of cinnamon extract increased. However, a value, b value, hardness, gumminess and chewiness were reversed. The
sourdough bread produced by adding lactic acid bacteria culture solution improved the volume and texture. It was
thought that it is helpful to add lactic acid bacteria culture solution and cinnamon extract for manufacturing a
loaf of bread.
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Table 1. Formula of bread loaf added with lactic acid bacteria
culture solution and cinnamon extract

(%)

Samples” Cmrdl A B C D E
Wheat flour 5624 5624 5624 5624 5624 5624
Shortening 168 168 168 168 168 168
Sugar 338 338 338 338 338 338
Salt 08 084 084 08 084 084
Defatted milk powder 225 225 225 225 225 225
Yeast 281 281 281 281 281 281
Water 3280 3140 3140 3140 3140 3140

Lactic acid bacteria cultured 0 140 105 070 035 0
Cinnamon extract 0 0 035 070 105 140

l)Control, water 700 g; A sample, water 670 g+Lactic acid bacteria cultured 30 g;
B sample, water 670 g+Lactic acid bacteria cultured 22.5 g+Cinnamon extract 7.5
g, C sample, water 670 g+Lactic acid bacteria cultured 15 g+Cinnamon extract
15 g D sample, water 670 g+Lactic acid bacteria cultured 7.5 g+Cinnamon extract
225 g E sample, water 670 g+Cinnamon extract 30 mL.

Auwol 27, 21, HSY U BUleAdE 5

frabd gt A9 FEEE A7 e FA=
Ao Mg & ZAslgla, Bule FAXEHRHS
= 33 WHEslo] S § Baas UeERhc e vl
AL HIE FAR WA Addsisld #718dEe o
&9 Aoz Axlasict

N5F )-8 T L)

w7184 E(%)= H;’ =g x100
NS 0o
Awol E5t2 £
frabt ot Ao FEES 7R Ae] SR
= Btz R SH A



766 St A A A58

i)

%ol pH
SAKE M|l a) AP R RS Wl Ao phi A
2o SF4E 108 ¥ wRESE th3- pH meter(Accument
925 pH/ion meter, Fisher Scientific, Hampton, NH, USA)&
ol getel Zsen

X
(=]

I

O

x|
frakt AT AlnFEES Ak 2ue] 4 As
E AR FFFE 108 Y1 Ao 3087 whk &
3,000 rpmol|A] 30E3F Y41 E2](MF 600, Hanil Science
Industrial, Kimpo, Korea)dto] 7585 0.1 N NaOH= 53}
AABIAT Ales A2 F NaOHS| %o & The AlAkA o
w}e} lactic acid(mg%)= EA| ettt

VxFxDx0.009
AT (g P X100

V : 0.0l N NaOH &-<9] 2% AH]| &H(mL)
F : 0.01 N NaOH &9] <7}

D : A4

0.009 : Lactic acid A5 %k

S A EAHZF

Amol Mz =X

fabt v g AV FEES HU1RE 4] Aee
A ZFA|(IC 8018, Tokyo, Japan)= AM-&-ate] LA ), a(Z]
A5, b E) e SHsHiTh

=
A Wt T Al FEES ke Aol B2
2ol FAE 2x2x1 ecmZ ATEte] texture analyzer
(TA-XT2i, Stable Micro System Co., Surrey, UK)E ©| &3}
o] texture profile analysisZ 7 3}1 T}, Compression force
o] S%F712 test type: measure force compression, test

32 A244d A6Z (2017)

speed: 0.1 mmy/sec, strain: 50%, probe: P/45° 2 3|9t}
Qo] =% & Ao force-distance curveZH-E A E, €
3, 334, AR 2 A SHa
EAXa 2y

A A= SPSS & 1AL o] 5lo] AAujx] AL
21 (ANOVA) 3} 21, p<0.05 4=5=1| 4] Duncan’s multiple
range test® A| 2310 Aol & AFE AAlSISIh

Alutol 2|, Fu|, |8 U FI| &AE

AT vl AR FEES Btk Hrksked Az
gk 2wo] 7|, 23, ¥4 3l 17| &4E S Ade
Table 29} 2T} 2% Wk=o] FA = 541.35-543.03 g =
B A& AW ykso] 713 AT, C Als AW Rkl
7V 7 AR YERg oy Z4zke] A wks 2
2tol & AT Awhe] A= 4654149424 gO 2 AlY| S
ZE0 AN E AWe] 7P FASI D, dE277F 7H
7 om Zhzke] A BAES it vl wsll S ul A4
o2 Fou|dt o7} gl Aoz YEth AdSFEE
A7reFo] HAasta, Akt vl o] SIS Ao
FAE #ashe 3102 Uit 2e] 23)= C 2ol
1,653.63 mLZ 71 =3k, faht vl S drkekA] &
I A FZETS H713E AWl 1,065.30 mLE 7HE
wiokom, Zhzhe] 2wk Byl= EAF 02 Fojn]gh 2jo]
7} e Aoz Yehgth W A2 297} 2o s
o2 AEwr} AasAN B e FAQ Aoe Fu
7h 3¥ FEelg Wol Ho] #5d HAIixrt EoAle
Aoz A gloj23) C 2We] 75 F3l9} #a4 89l
ol WHH AL & 5 AUSUTE Ao v|8AH-L Fule) nikt

N

Table 2. Weight, volume, specific volume and baking loss rate of loaf bread with lactic acid bacteria cultured and cinnamon extract

Samples” Weight of dough Weight of loaf bread Volume of loaf bread Specific volume Baking loss
(® © (mL) (mL/g) rate (%)
Control 541.610.97 46541+145% 1,538.83+21.07° 33140.04° 14.07:0.15°
A 54159112 466.45:2.71° 1,554.00£6.53™ 33310,01° 13.87:042"
B 543.03£2.02 472,143 58" 1,575.67+7.20° 33410.03° 13.05£0.69"
C 54135£0.63 47759115 1,653.63£25.94° 3.46£0,06" 11.780.24"
D 542.52+1.05 485.04087" 1,545.07£327 3.1920,01° 10.59:0.33°
E 54139+1.05 494241881 1,06530+11.92° 2.160.04° 8.71+1.76"

"Control, water 700 g; A sample, water 670 g+Lactic acid bacteria cultured 30 g B sample, water 670 g+Lactic acid bacteria cultured 22.5 g+Cinnamon extract 7.5 g C
sample, water 670 g+Lactic acid bacteria cultured 15 g+Cinnamon extract 15 g; D sample, water 670 g+Lactic acid bacteria cultured 7.5 g+Cinnamon extract 22.5 g; E sample,

water 670 g+Cinnamon extract 30 mL.

PAll values are meantSD. MeantSD in column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 3. Moisture, pH and titrated acidity of bread loaf added
with lactic acid bacteria culture solution and cinnamon extract

Samples”  Moisture (%) pH Titrated acidity (mg%)
Control 40.15:0.28" 6.440,04° 7.79+0.24

A 40.74£023" 6.58:0.01° 7.66:0.16

B 39.820.04° 6.47001° 7724033

C 39.79:0.16" 6.52:001" 8.15:0.60

D 38.88£0.16° 6.5020,00° 8460.59

E 37.96:0.60° 6.3620,02° 8552038

1)Control, water 700 g; A sample, water 670 g+Lactic acid bacteria cultured 30 g;
B sample, water 670 g+Lactic acid bacteria cultured 22.5 g+Cinnamon extract 7.5
g, C sample, water 670 g+Lactic acid bacteria cultured 15 g+Cinnamon extract 15
g, D sample, water 670 g+Lactic acid bacteria cultured 7.5 g+Cinnamon extract 22.5
g E sample, water 670 g+Cinnamon extract 30 mL.

PAll values are mean+SD. Mean*SD in column by different superscripts are significantly
different at the p<0.05 by Duncan’s multiple range test.
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Table 4. Hunter’s color value of bread loaf added with lactic acid
bacteria culture solution and cinnamon extract

Samples” L a b

Control 80.2240.20” -1.774032%° 20554035
A 79.88+0.28" -1.9120.70° 19.88+0.19°
B 72.99+032° 2.04+0.23° 19.790.44°
C 68.89+0.38° 291+081° 20534025
D 65.04+041° 398+0.67° 20.8540.18"
E 58.3240.70° 6.39:0.25" 23.80£0.03"

"Control, water 700 g, A sample, water 670 g+Lactic acid bacteria cultured 30 g;
B sample, water 670 g+Lactic acid bacteria cultured 22.5 g+Cinnamon extract 7.5
g, C sample, water 670 g+Lactic acid bacteria cultured 15 g+Cinnamon extract
15 g D sample, water 670 g+Lactic acid bacteria cultured 7.5 g+Cinnamon extract
225 g E sample, water 670 g+Cmnamon extract 30 mL.

PAll values are mean+SD. Mean=SD in column by different superscripts are significantly
different at the p<0.05 by Duncan’s multiple range test.
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Table 5. Texture characteristics of bread loaf added with lactic
acid bacteria culture solution and cinnamon extract

Samples]) Hardness (kg) Springiness Cohesiveness Gumminess Chewiness
Control ~ 5.54+0.81%  090:0.00° 052002 292+048" 2.62+043"

A 3312028" 091001 052:001 171:0.14° 155:0.12°
B 358:049"  090:000° 052001 186:025' 167:022°
C 455053  090:001° 0512005 232£040° 2.10:036"
D 609:045" 089:0.00° 051002 3.09:029° 274:027"
E 69240.78"  0.82:000" 049001 338:039" 2.78:032"

1)Control, water 700 g A sample, water 670 g+Lactic acid bacteria cultured 30 g;
B sample, water 670 g+Lactic acid bacteria cultured 22.5 g+Cinnamon extract 7.5
g, C sample, water 670 g+Lactic acid bacteria cultured 15 g+Cinnamon extract
15 g, D sample, water 670 g+Lactic acid bacteria cultured 7.5 g+Cinnamon extract
225 g E sample, water 670 g+Cmnamon extract 30 mL.

PAll values are mean+SD. Mean#SD in columm by different superscripts are significantly
different at the p<0.05 by Duncan’s multiple range test.
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