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Study on the Properties of White Pan Bread Made by Adding
Preferment Prepared by Lactic Acid Bacteria Isolated from Kimchi

Eon-Hwan Sihn!, Somi Kim? and Cheon-Seok Park*
‘Department of Hotel Culinary Arts, Ulsan College
Jeju Hi-Tech Industry Development Institute
Department of Food Science and Technology, KyungHee University

The effects of preferment levels prepared with lactic acid bacteria isolated from kimchi on the quality of white
pan bread were studied. The aim was to investigate how preferment influenced the baking-technological, textural,
and sensory properties of white pan bread. During the process of making white pan bread, the pH decreased as
the preferment levels increased, whereas the titratable acidity increased. The loaf specific volume increased from
4.66 to 5.59 cm’/g as preferment content increased from 10%~25%. The moisture content and water activity of
the bread ranged from 40.77 to 41.49%, and 0.961 to 0.966, respectively, indicating that no appreciable
differences were related with the preferment levels (p<0.05). The textural characteristics of white pan bread were
highly correlated with the amount of preferment added. White pan bread containing preferment showed a
decrease in hardness and gumminess, and an increase in springiness. The color of white pan bread was not
significantly different from that of the control. In sensory evaluation, the values for volume, springiness, and
umami were highest in the white pan bread with 20% preferment, and the sour and umami tastes increased with

the amount of preferment.
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a5 BN 2FAENY AFsolAM BHAF 1)
A 2HE B3 L brevis uc-222 AMESIE, 40 ALE
¥ WA= modified sourdough Wj=|(maltose 20g, yeast
extract 3.0g, tween 80 0.3 g, peptone 6.0g, water 1.0L,
HE pH 5.6 uld WE-E sourdough A =)= 100
mLol 24 heEdt 37)1F 08 wjdS 45 IS 5% BE
3te] uldsolth. Preferment A Z2E Sugihara®) WEOL 7]
27 st WIHE 30%9] & @S THEIL, dextrose 10
g/L, maltose 10 g/L9} skim milk powder 100 gLE &35}
o AzxA olg AEE SAsA ERI T 63~65°C0)
A 4087 AL A AHEd U total viable count7}

10%10' WIS S F 4Gl AHgatelct.

&= H pH
AEZA 0 AACCHE 02-3199¢)) }a} wh=:, 1=}ahg, A

Fol FH7I7A 10gS Fskd 20 mL FFH5 TS 1.0%
(wivy Bl=xed91-50% oler2 s Hrsh 2 vk

Table 1. Formula of white pan bread added with preferment level

EFES 1A7F ¥R T autotitrator(Kyoto Electronics AT-
107, Kyoto, Japan)E ©|-&3}l> 0.1N NaOH &HO =2 pH
8.37HA AAste Aeg AT pHE 335t sh=
A8l pH probeS 5cm Zol2 AL 5% $ Fisher pH
meter(Model 7000A, Pittsburgh, USAYS ARS-sle ZH 5=
surface electrode method!VE A3 T).

Preferment &7} Aldo| X|=

Preferment 7} 2W-g A|xsl7] 213 YF vIFVE Table
17 2, AZRZHL FAE A A A5} @4 prefer-
mentE 10, 15, 20, 25%% #H7}S}3L Spiral mixer(Maximat-
7, Grafeling, Germany)Z A& 1%, & 28 wt=dc) 1
o 2R st SEHAS W, A8 FYs AL
1%, 1% g Wit vk 9] Wo] 2ke 27°C
7} IEE 28 A5 g4 iEe 29 s
=2 27°C, 80%%E WZF Dough conditioner((ROMA CDS,
Roermond, Netherland)ol A 13} 2&A)Z] & 250 g% ¥,
one loaf 483t AY F 38°C, FUlHE 85%= 2HH
dough conditioneroll 4] 40% 22} 2EE %135}, deck oven
(Dea-young, Seoul, Korea)ll B3 E& 200°C, K& 190°Cl
A 2587 8 F A ALdA] AR 227} 35°C7F E
Wj7kA] Wzhgk £ PE film A go] ALolx BasHA
A Agz AMstah

o, +=8% ¥ TEEYE

Loaf ¥3& 1A7F B¢t AN AFES WAT § loaf
volumeter(National Manufacturing Company, Lincoin, USA)®
o2 ZAsHon, FRIFE F27120°0)0lA s et
Bag g HeoX i SAA (Kett FD-240, Tokyo, Japan)
2 22X, FRIEYEE FEEHYE =7 7|(Aqualand
LAB CX-2, Washington, USA)E ©]&3}l &3 3s}3th.

=2z &4

Aol xAZF 242 AoA AN WA & A
o] FAFE IEXAZXENT 42 1em@ cubicEEHIE
Z2}  rheometer(Compac-100, Tokyo, Japan)E& A}-8-3}<]
TPA(texture profile analysis)E 108] S43I4Th ©] 9 cylin-
der probe®] A7-e 20 mme] ¥, 3FEEE 60 mm/ming 3t
Roem, AES AP E v HojX|E force distance curve®
BB sample?] 774 (hardness), 244 (cohesiveness), T4

Ingredients Control PF” 10% PF 15% PF 20% PF 25%
Bread flour 100 100 100 100 100
Water 60 55 50 46 43
Fresh yeast 2 2 2 2 2
Preferment - 10 15 20 25
Sugar 8 8 8 8 8
Milk solid non fat 3 3 3 3 3
Shortening 3 3 3 3 3
Salt 2 2 2 2 2

DPreferment.
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Fig. 1. Changes of pH by preferment levels during baking
process.
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2ot 9 o@
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Fig. 2. Changes of acidity by preferment levels during baking
process.
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Table 2. The specific volume, water content and water activity of white pan bread added with preferment level

Samples Specific volume (cm*/g) ‘Water content (%) Water activity (Aw)

Control 4,66 1£0.04°Y 41111029 0.961+0.002*
Preferment 10% 5.05£0.07° 40.77£0.19* 0.967+0.001*
Preferment 15% 5.37£0.09* 40.81+0.23 0.966 =0.001*
Preferment 20% 5.59+0.13 40.89+0.44* 0.964 £0.001*
Preferment 25% 4.91+0.02° 41491025 0.967+0.001*

UEach value is the mean of ten replicates with standard deviation and different superscripts within a column indicate significant difference (P<0.05).

Table 3. Textual characteristics of white pan bread added with preferment level

Samples Hardness (gf) Springiness (%) Cohesiveness (%) Gumminess (g)

Control 96.66 +1.85"" 86.91£0.18° 80.09 £0.20° 78.66 £0.45°
Preferment 10% 87.66£0.86° 89.55+0.29® 81.20+£0.49* 69.99 £0.76°
Preferment 15% 85.17£0.09° 91.03+0.96® 79.11£0.09* 68.89+0.23°
Preferment 20% 83.331+0.48° 93.24£0.06" 79.59 £0.32* 66.65+0.27°
Preferment 25% 7233+ 1.20° 87.79 £ 1.04° 80.42£0.02° 57.80£0.23°

DEach value is the mean of ten replicates with standard deviation and different superscripts within a column indicate significant difference (P<0.05).

Table 4. Color of white pan bread added with preferment level

Samples L value avalue b value

Control 87.905+0.078*) -0.916 £0.081° 12.807 £0.083"
Preferment 10% 88.151 +0.131° -0.983 £0.027* 12.394£0.173°
Preferment 15% 88.097 £0.094° -0.943+£0.029* 12.886+0.109*
Preferment 20% 87.679+0.108* -0911+0.018 13.263 +0.135*
Preferment 25% 87.563+0.119° -1.060£0.025* 12.457+0.113°

DMeans with the same letter in each column are not significantly different (p<0.05).

PEach value is the mean of ten replicates with standard deviation.

2ol Bt Aolg HolA] F9kth(Table 2). thET<
control®] FE 9 FEIANTE= 717 41.11%9 09612 B
AFUSL, preferment A7 ol wEl ofke] AJolE Uil
Yoy SAAZE 53 p<0.05 204 Foxprt 91
52 ¢ 5 dAh

Allto] B4 Y Mz

Preferment®] 7} 5o wE Wl 845 AT
(Table 3). AlEE 29 433}HS W force distance curved|
)34 hardness(Z317), springiness(§+8A), cohesiveness($-
A4, gumminess(A2g)0] VER=H], preferment?] H717}
9] hardnessE <FS}Al S}, springinessS £A 3t &,
hardnessell A= 217} 96.66 g2 d=S JERNAAL, pre-
ferment §FFo] F7HAFE Rold 25%5 HlEAS w
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Ao mm vAEA] ). Awoae] F23 4 &
Z3<l springinesse 20%2] preferment® #7135 woll A 7}3F
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Table 5. Sensory evaluation of white pan bread added with preferment level

Control PF" 10% PF 15% PF 20% PF 25%
External evaluation
Volume 2719 3.18° 4.78% 527 2.68°
Color 540° 573 5.67° 5.64° 5.44*
Odor
Alcoholic 7.42* 7.58* 7.67° 7.50° 7.96
Yeast 6.17° 7.18° 7.89° 8.20° 8.37"
Taste
Sour 6.48° 7.24° 7.81° 7.76° 8.97°
Umami 3.06" 4.51* 448" 4.84° 3.27°
Texture
Hardness 7.332 6.59° 6.37° 6.09° 5.27°
Springiness 6.69°6.60° 6.92® 7.21° 6.41°
Chewiness 6.0la 6.17a 5.96a 5.93a 6.04a
Moistness 5.80° 5.87¢ 5.94° 572 5.88"
DPreferment.

Means with different superscripts within a column indicate significantly differences (p<0.05).
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