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Effects of Adding Sourdough Starter Powder using Korean Wheat
Flour on the Quality of Pan Bread
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Abstract

The purpose of this study is to determine potential effectiveness of sourdough starter powder (made of
Korean wheat flour) in the quality characteristics of bread and in the substitution effect of a dough improver
in bread baking. The bread containing sourdough starter powder was considered to be most suitable for
making sourdough bread. As a result, SP 10 showed the best fermentation rate and the highest volume and
specific volume. In sensory testing, SP 10 was most preferable among others. According to experimental
comparison between optimal addition ratio of SP 10 and other sourdough starter powder products available
in Korean domestic market, SI had the highest fermentation rate, highest volume and specific volume.
Analysis of texture showed that SI was soft with the lowest hardness and the highest elasticity. Sensory test
showed that SI was most preferable of all, and SP 10 was more preferable than BP. It was concluded that
SP 10 was not less preferable in the aspect of preference at sensory test than other products. Hence, it is
expected that sourdough starter powder made of Korean wheat flour will be possibly more popular and
effective in replacing some portion of dough improver of baking.
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{Table 1> Production steps of sourdough starter
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Ingredient(g)
Step Flour Water Starter Total Weight Ferment(ahtgn Time
1 375 187.5 0 562.5 24
2 375 187.5 562.5 1125 24
3 375 187.5 1125 1687.5 24
4 375 187.5 1687.5 2250 6
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{Table 2> Formulas of sourdough bread with sourdough starter and sourdough starter powder

. Group(%)

Ingredient CON SPs SP10 SP15
Sourdough starter” - - -
Sourdough starter powderz) 5 10 15
Strong flour 100 100 100 100
Water 60 63 66 69
Yeast 1.5 1.5 1.5 1.5
Salt 1.5 1.5 1.5 1.5
Sugar 8 8 8 8
Margarine 3 3 3 3
Non-fat dry milk 2 2 2
$-500" 1.5

Y Sourdough starter with Korean wheat flour.

? Powdered sourdough starter with korean wheat flour.
* Dough improver.

CON: Bread with sourdough starter.

SPS: Bread with 5% sourdough starter powder.

SP10: Bread with 10% sourdough starter powder.
SP15: Bread with 15% sourdough starter powder.
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{Table 3> Changes in volume of sourdough bread with KWF(Korean wheat flour) sourdough starter and KWF
sourdough starter powder during fermentation

Group”

Con SP5 SP10 SP15 Fevalue

0 min 10.00:£0.00” 10.000.00 10.00:£0.00 10.000.00 -
30 min 12.67+1.53" 13.67+1.53® 15.330.58" 13.33+1.15® 244"
60 min 21.67£1.15° 22.67+1.15® 23.67+0.58" 21.00+1.00° 4.08
90 min 27.33+1.53™ 26.00+1.00™ 28.67+1.15° 24.67+1.53° 5.08"
120 min 36.67+0.58" 36.330.58" 37.67+1.15 31.6742.08° 13.53"
150 min 37.33+2.08° 36.33+1.53° 37.33+0.58° 32.3342.08° 6.00"
180 min 36.00+1.00° 35.3340.58" 37.33£1.15° 32.67+2.52° 5.14"

D Refer to <Table 2>

p<0.05, “p<0.01, “Not Significant.

? Values are Mean+S.D., n=3

"¢ Means denoted in a row by the same letter are not significantly different (p<0.05).
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{Table 4> Volume and specific volume for bread with KWF sourdough starter and KWF sourdough starter

powder
Group”
Con SP5 SP10 SP15 Frvalue
V(‘;L”Lr;‘e 1377.33+15.31? 1362.33+17.62° 1435.33+20.01° 1356.67+19.66° 11.69"
Specific volume 3.42+0.05" 3.40+0.10" 3.600.04° 3.32+0.10° 6.94"
(mL/g)

" Refer to <Table 2>
"p<0.05, “'p<0.01.
? Values are Mean+S.D., n=3

* ® Means denoted in a row by the same letter are not significantly different (p<0.05).
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<Table 5> Texture characteristics of bread with KWF sourdough starter and KWF sourdough starter powder

by texture analyzer

o Groupl)
Characteristics Con SPs P10 SP1s F-value
Hardness(g) 8.31+0.44" 8.87+0.14™ 8.31+0.24° 9.42+0.36° 8.66
Springiness 0.91+0.00° 0.93+0.01™ 0.79+0.02" 0.95+0.01° 88.52"™"
Cohesiveness 0.56+0.01" 0.6120.01™ 0.50+0.05° 0.63+0.01° 15.18"
Gumminess 4.70+0.60" 5.3840.13" 4.67+0.20" 5.2120.35° 2.85"
Chewiness 4.3840.53 4.89+0.14° 3.68+0.21° 4.96+0.36" 8.86"

" Refer to <Table 2>
p<0.01, “p<0.001, “Not Significant.
? Values are Mean+S.D., n=3

"¢ Means denoted in a row by the same letter are not significantly different (p<0.05).
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{Table 6> Color values of bread with KWF sourdough starter and KWF sourdough starter powder

Group”

Characteristics Con SP5 SP10 SP1s F-value
L 75.70+0.85° 75.93+0.63° 75.77+0.33° 74.89+0.06° 212
a 3.18+0.26" 3.28+0.04° 3.74+0.05° 4.16+0.06° 31.60°"
b 14.260.10° 14.69+0.35° 14.32+0.17> 13.27+0.14° 2417

Y Refer to <Table 2>
p<0.001, ™Not Significant.
? Values are Mean+S.D., n=3

"¢ Means denoted in a column by the same letter are not significantly different (p<0.05).
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{Table 7> Sensory evaluation of bread with KWF sourdough starter and KWF sourdough starter powder

.. Groupl)
Characteristics Con SP5 P10 SP1S F-value
Crumb color 8.00+3.20* 7.8143.71° 8.63+1.19° 9.64+21.40° 0.70™°
Appearance  Symmetry of shape 6.59+2.71° 12.44+1.86°  12.29+1.82°  10.57+1.86°  11.85"
Volume 10.71+2.86" 10.46+2.53" 10.77£1.58° 9.0442.22° 0.84™
Number of cell 10.93+2.25° 8.27+1.85" 9.96+2.99* 9.29+0.92* 1.92"
Hardness 5.14+3.19° 7.3442.65° 6.8942.59° 10.69+42.66" 485"
Texture Springiness 5.57+1.98" 9.33+1.85™ 8.30+3.01° 11.27+1.16° 891"
Moistness 11.011.48° 7.17+2.39° 9.13+1.29™ 4.9142.63" 11.63™
Cohesiveness 7.04+1.93" 7.8442 89" 7.77+2.93" 8.9142.50° 0.62"°
Baked wheat flavor 8.2142.79° 7.4343.53° 7.59+2.81° 5.74+3.74" 0.74™
Flavor Sour flavor 12.01+1.60° 5.6142.93" 6.57+2.06" 6.99+3.70° 7.92;’;
Uncooked flour flavor 9.07+2.72° 7.404+2.93° 6.6143.63" 5.80+£2.67° 1.50
Yeast flavor 10.3442.62° 7.96+1.78% 7.5622.66° 6.14+1.63" 436"
Sweetness 7.09+3.28" 7.20+2.31° 7.09+3.10° 7.90+3.44° 0.12"
Taste Sourness 8.77+3.09" 6.011.12° 6.36x1.76" 7.2642.79" 1.96:2
Roasted taste 8.89+3.33" 8.13+2.59" 8.99+2.60° 8.24+2 86" 0.16
Aftertaste 7.37+4.03" 6.99+1.27° 7.2943.03" 7.6143.13" 0.05™
Overall acceptance 7.59+3.72° 6.74+3.21° 8.9143.18" 8.29+1.73" 0.66™°
D Refer to <Table 2>
“p<0.01, "'p<0.001, “Not Significant.
? Values are Mean+S.D., n=3
*° Means denoted in a row by the same letter are not significantly different (p<0.05).
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SP 10 BP SI

SP 10; Sourdough starter powder
BP; Ulmer vollsauer made by Bake Plus
SI; Sourdough powder made by SIB

<Fig. 2> Images of Pekar color test for KWF sourdough starter powder and domestic sourdough starters

g APA A= <Fig. 2>9F Atk (FydlelZEE BRAUTE 60| AHE AR AAS] HE
2204 Ak 31 9)E Ulmer Vollsauerl BPO] &0 Z7ete] 908 o] Tol|= FA3] Z7)3h]
Agol AR]F 2 SP 103} (F)A Ao F4F  SI(37.33 mL)>BP(34.33 mL)>SP 10(27.33)2

& H7kste] ikt 21% AM}— B Siel S1e] wEEo] /P Fhew, folAl Afolvt
vl A3}Th ol& BP7} 8-S o]-&3le] AY HITHp<0.001). 150% A3} Al ¢} 1808 1} A]
T EES HEE Aol 7I9g AR AtREHE,  d RE AleEA TR0 Wt gAY A

SI7} SP 10Kt} Alato] WA Btk she AdS Holow, 180% o] Fof & SI(38.67
mL)>BP(37.00 mL)>SP 10(36.00 mL)s=C & SI2]
LR o] FojFem 7P F3TH(p<0.05).
ANRH o2 BE A7 TEELS FASIAA
ok SI1e] BhEgo] 38.67 mLE 7HE =3tk o=

_4

() TEE
*M%— Bk 10% H718F SP 102 ol A
SH 3 JE AIE 22 AE 27 E WS
021 Az 21 A g 5o AIE <Table 8>l 1}

<Table 8> Changes in volume of sourdough bread with KWF sourdough starter powder and domestic
sourdough starters during fermentation

Group

SP10 BP SI Fevalue
0 min 10.00+0.00" 10.00£0.00 10.00£0.00 -
30 min 14.33+0.58° 16.33+1.53" 18.00+1.00" 827
60 min 21.67£1.53° 24.33+0.58" 26.001.00 11.73"
90 min 27.33£1.15° 34.33£1.53° 37.33£1.53° 39.50""
120 min 35.00+1.00° 38.33£1.15° 39.00+1.00" 12.40"
150 min 35.00+2.00° 38.67+0.58" 39.33£1.15° 8.65"
180 min 36.00+1.00° 37.00+1.00™ 38.67+0.58° 7.00°

SP 10: Sourdough starter powder

BP: Ulmer vollsauer made by Bake Plus

SI: Sourdough powder made by SIB

p<0.05, “p<0.01, "p<0.001.

Y Values are Mean+S.D., n=3

*® Means denoted in a row by the same letter are not significantly different (p<0.05).



St 2

17128 o] 83 AIF Be] WAk Al o

VA= 9T 193

<Table 9> Volume and specific volume for bread with KWF sourdough starter powder and domestic sourdough

starters
Group
SP10 BP SI Frvalue
Volume(mL) 1346.33+21.18"" 1416.67+16.54° 1441.00+10.47* 138"
Specific volume(mL/g) 3.2540.55" 3.52+0.22" 3.54+0.39" 1.24"

SP 10: Sourdough starter powder

BP: Ulmer vollsauer made by Bake Plus
SI: Sourdough powder made by SIB

™ Not Significant.

Y Values are Mean+S.D., n=3

* Means denoted in a row by the same letter are not significantly different (p<0.05).

Lee JH(2007)9] <AtollA= 49E sourdough
powders 3 7}et W=} 237 sourdough powder
10%2 A 7)sk vl=9] vk go] g0l z}o]7})

P AoE eht B A79 598 AnE
Oﬂ-r‘}i\“/}.

(3) ¥184

2jnge] -9} 8l ¥]§-2 A= <Table 9>9F 2
ot Fu 2EEo] 7P F9E SUF 1441 mL
2 7P 21031 SP 10°] 1346 mL=E 7Hd A1

, FoAQl Apol= gl o= sourdough
starter =% 10%E 71k SP 103} SufollA]
BEHI Y AME B AES HUIEE Ao
Hulo] #ol7t gl Aoz Uedth v 48 =
oo}t FASHA SIe] H-8A o] 3545 7P Zle

o, 297} 71 Ak SP 102] B4 = 3252
7H ZATHp<0.05). Lee JH(2007)2] ATl A&

48 sourdough powderE 7|3 2wz} =
sourdough powder 20%E 3713+ 2)wo] f-2o]4
2l Zpol7l gl o Jeht B dApel gAe
A¥E HolFlth

zA7 5%

H%“E‘r Ch=—

ZA3}= <Table 10> e}
421];(42; _gr_q]xqo] ﬁsk_o_ =k
ojA] &tem IUfE AT BEe AUtk
A3 SP 107} 8712 74 B8 FX 5 HYa
I t32 BP(8.68), SI(8.67) T &2 SV} 7 v
o} 2=2]$Ith Lee JH(2007)2] ATl A= A
& AHeE A7V Ao Aot =
sourdough powderE Z7}3F AdTHT} H=r}
£, fAHY A kel & 493
£ e 23e RelRdlt. gRdE A4
o' FoHQl Aol HolX] %‘2 SP 10°]

Buolo
e

{(Table 10> Texture characteristics of bread with KWF sourdough starter powder and domestic sourdough

starters by texture analyzer

. Grou
Characteristics P10 BP P Sl F-value
Hardness(g) 8.71+0.24°Y 8.68+0.33" 8.67+0.35" 0.01™
Springiness(mm) 0.90+0.01° 0.88+0.02° 0.87+0.03" 132"
Cohesiveness(kgf) 0.56+0.04° 0.52+0.02" 0.49+0.00" 435"
Gumminess(gf) 4.86+0.29° 4.56:+0.08" 4.29+0.19° 572"
Chewiness(gf) 4274035 3.97+0.22° 3.87+0.13° 2.08™

SP 10: Sourdough starter powder

BP: Ulmer vollsauer made by Bake Plus
SI: Sourdough powder made by SIB
'p<0.05, “Not Significant.

Y Values are MeantS.D., n=3

* * Means denoted in a row by the same letter are not significantly different (p<0.05).
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<Table 11> pH for dough and crumb of bread with KWF sourdough starter powder and domestic sourdough

starters
Group
F-val
SP10 BP SI value
Dough 5.37+0.02") 5.5540.11° 5.53+0.05 6.66
Bread crumb 5.18+0.03" 5.29+0.03" 5.30£0.02° 23.47"

SP 10: Sourdough starter powder

BP: Ulmer vollsauer made by Bake Plus
SI: Sourdough powder made by SIB
p<0.05, “'p<0.01.

Y Values are Mean+S.D., n=3

“ ® Means denoted in a row by the same letter are not significantly different (p<0.05).

09022 7173 e {03l om, BP(0.88), SI(0.87)
To 2 Yehitt $4/4d3 A42 sp 10°] 24zt
0.56, 4.86 2.2 71 =%ka SI7F 242} 0.49, 4.29
2 7P St p<0.05). B2 FelAQL Aol
£ Ho|x] eken AR Aol M =
© SP 100] 4.27% 7F4 =okon, S A
o] 71 ke SI(3.87)7F 71wtk AR
2 IUHE AE 2 AEL SI
A&7} 7P gol 7HE FEelE 23S W
Wl 7 gEAQl Ao g Jeeu B
SP 102} 2] &Ql Afol7} giRiTh

(5) At=3t &40 pH

2ol whsz) A &2 o] pHE 43 A
L <Table 11>3} 2t} SP 100] ul=3} 2w 2=
oA 24z} 5.37(p<0.05), 5.18(p<0.01)Z 7} Sk
ow, BP¢} SI9] pHE FAS gho = Ueht
oJAQl zfo] & Ho|A| %Skth BP= WH9] pHol
Al 5.55, Sl 2% &29] pHolA| 530202 742t
7F4 =3ktk Park SJ 5(2010)A Tl A L&}

o] §714ke 2 H o] FojA] WRAIZI] Aol
ute} pHE Sopitha shlet. A4 2.2 sour-
dough ¥ Hk=9] pHel| v]&| 2w &2 9] pH
7F @A SH AL ol WFE ke AW
(Seo SW %5 2010)2] pH7} Yolx& A3} B3
A7t

(6) A=

Az 0] A3l <Table 12> VERAZI L
™, L3k SI7} pekar color test Aol 9} o]
89.31% 71 ¥iska, BP7} 74.65% 713 o] 5
el Alm g folARl Aol Bt
(p<0.001). agt-& Lgko] 7Fd w9kd BP7 5.58 2
71 ==t o] BP7} 3RS o] gale] whs
o7l A Folnw A7t 7 w4 S8 E A
o7 Algdrh 123 Lgko] 7P =% st

{Table 12> Color value of KWF sourdough starter powder and domestic sourdough starters

Group
SP10 BP SI Fevalue
L 86.1120.10"" 74.65+0.22 89.31+0.17° 637245
a 3.98+0.11° 5.58+0.15° 3.660.10" 223.07°"
b 9.04+0.07° 11.9440.15° 7.43+0.23" 590.16""

SP 10: Sourdough starter powder
BP: Ulmer vollsauer made by Bake Plus
SI: Sourdough powder made by SIB

p<0.001.
" Values are Mean+tS.D., n=3

"¢ Means denoted in a row by the same letter are not significantly different (p<0.05).
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{Table 13> Sensory evaluation of bread with KWF sourdough starter powder and domestic sourdough starters

Group

Characteristics P10 BP SI F-value
Crumb color 6.78+1.92*) 11.1042.96° 5.0243.16° 13.117
Appearance Symmetry of shape 8.74+3.01° 8.52+3.37" 9.35+2.59" 021"
Volume 6.77+2.12° 7.45+1 .67 11.3621.96 16.58"
Number of cell 6.57+2.48" 9.33+2.09" 10.40+2.44" 7127
Hardness 8.56+2.21° 8.332.11° 4444314 8.40™
Texture Springiness 9.28+2.79" 8.84+3.07" 6.34+2 44" 3.26°
Moistness 7.98+3.00° 8.05+2.75" 10.07+3.08" 1.62"
Cohesiveness 9.9743.56" 7.06£1.91° 6.87+2.08" 439"
Baked wheat flavor 7.63+3.33" 9.05+3.60° 5.86+2.65" 247
Flavor Sour flavor 7.4043.10 7.0913.82b 9.41+4.00 1.1911S
Uncooked flour flavor 5.77+1.83" 8.76+2.97 5.79+3.08° 430
Yeast flavor 43943.14° 4.32+3.06° 5.9244.37° 0.64™
Sweetness 8.4242.20% 7.36£1.91° 9.79+2.38" 3.14°
Tastc Sourness 6.90+2.16° 7.1943.56" 9.1613.685 1.47:2
Roasted taste 8.79+2.11° 9.60+2.63" 7.66+1.88" 1.91
Aftertaste 10.8642.26° 10.98+2.18" 7.884+2.32° 6.06”"
Overall acceptance 8.89:2.67" 8.5243.41° 10.06+3.25" 0.66"°

SP 10: Sourdough starter powder

BP: Ulmer vollsauer made by Bake Plus

SI: Sourdough powder made by SIB

p<0.05, “p<0.01, ""p<0.001, “*Not Significant.
Y Values are Mean+S.D., n=3

“ * Means denoted in a row by the same letter are not significantly different (p<0.05).
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