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Table 1. Composition

of ingredients for white pan bread making

Ingredients

Experimental groups

W-1 W-2 W-3

Bread flour(g) 1,600 1,600 1,600
Water(mL) 800 1,000% 1,200%
Whole egg(g) 90 90 90
Sugar(g) 90 90 90
Salt(g) 35 35 35
Dry yeast(g) 45 45 45

W-2:
W-3 :

W-1:

A 24

Water
Water 1000 mL
Water 1200 mL

/kE"l

800 mL

&) v}

=

¢

1) A% w59 pH

N
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5 gol

ZHT 50 mLE 7Fste] d&A7]e] Ya o

dtel Ao 187 vortexingdt ok, &AM 3,000 rpmol A
B8 pH Meter(pH—200L, Istek, Seoul, Korea)Z ©]
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Xy sl
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st
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6) Aol g3

S o] &3 ExX3H (Pyler, 1979)0.2 33] db

X
TAE @ 9 B8 FAL U= g2 ved
o}

4w 23] (mL)

384 (ml/g) =
el 3% (g)

) Aol RGP

™

1S 1 emX 1 emX 1 em® 9BAI= e}, #2574 7] (Moisture

_]

analyzer, MS—70, A&D Co., Tokyo, Japan)® A3} AL
S WAyst AdrtduzHo sz SH43ATHAOAC, 1995). o] =74
o}
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8) Awo A
AS- 3 cmX 3 cmX 3 cm9] YHHAIER FE EA4E SHseH,
1 Z7AL  Table 29 Y (Texture analyzer TA—XT2, Stable

Microsystem. LTD., UK).

Table 2. Operating condition for texture profile analysis

Classification Condition

Pretest speed 10.0 mm/sec

Test speed 1.0 mm/sec

Posttest speed 1.0 mm/sec

Probe P10 (10 mm DIA cylinder aluminium)
Sample area 3.0 mm®

Contact force 50 g

Threshold 20.0 g

Distance 10.0 mm

Strain deformation 90.0 %

9) HsHAL

W b 200l M- 40tH7kA e HY 209 S dsiAtedoew

Argstel & Agel HA% Frpgwe] i & AT F UEE AP
= Aotk B@rEEES Al th(taste), AZE (texture), R A
A9l 8% (overall acceptability)el dtlste] #e5A°] £+ 54
Zo, s 14 FH FA = 53 HERoR FA &Y 4 AR
mop AR 2 3] APE Folxlen, sdAaviE A& F
Azl et A d3]§ Al "ol AlA e

_’|7_



10) BAEA

EE A2 33 o] wHE SASe] Wt £ EFHAE FA ST
] v 2] AR A (ONEWAY —Analysis of Variance)ol A 5<% =x}o]7}
A FHel tisiA = Duncan®] @AM o®E FoxE HASGAL, &
2 7ko] A AlE Simple linear regression analysisE £3l Pearson's
correlation coefficient® YERNAT. FAEA o= SPSS(Statistical
Package for Social Sciences, ver. 18.0, SPSS Inc., IL, USA) X =13

& AHgsgTh
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A4 A2 2 1

A1A Aw aze 2oy 54
1) A% ¥=9] pH

W pH7F 5.0~5.5 A= wf 7k HfHo] 7B g-¢ste] o] §
97} F7veta, pH 5.5 o] EE 5.0 olgt A FFHo %
Al zrol #olxH, pH 5.0 o]3tY A9 w5 7l HFE o]
g v AH(Kim et al 2002). Bg, AW Hgdow GRS A3}
I ga &re HA oF pHE 5 A
(Breene, 1982).

FEIFS v2A sel A

P R Frge B g
7h Sl AU HS KAH AlE e oS
o pHE UEhlE FH5 h3E wstelelw pll 4t & FFol

%46& AT @ﬂi% slmlAEetelAl H77E Al Aol A
FA HXE JFAAET 9], 2016)0l4 sn|ASetolA o] o] ofF
SAFHILE Qlate] AW wkse] pHell A9 dFE mAA de o=
wekEQlar, G EES ke Aol FHEA (AT, 159, 2008),
oz Fg ke Aol FH 544, 2015)dM e B 2
oz Rre] H7b= wkse] pHel ddFE FX ¥ob # Aot FAMS
Ag Bt
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ol Aol AxE FI&|E wf 800 mL, 1000 mL, 1200 mLe FEH7}
2ol HAAZS FAEGlt wEA 2 A5 A¥ae pHe

=
ame WEs A% AE PIE S5 Ao wowh

b4

Table 3. pH of white pan bread dough with different amounts of

water.

W-1 W-2 W-=3 F value

pH 5.50%0.39 5.51%0.42 5.54%0.43 0.007

DW—-1: Water 800 mL
W-=2 : Water 1000 mL
W-=3 : Water 1200 mL

2S.D.: standard deviation

3Different letters in a row denote values that were significantly different
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2) A% ¥k 4=

.00 g/mL= ®]xl
A7 1000 mL)&= 1.05 ¢/mLE 54

E]Oi _/YI\"]:F]“?:!]—E]:A §} P EAEE U S7HAIIE BAES Bt W-3(F
TA7FE 1200 mL)¢] SAANAE 1.16 g/mLe] FAE Ho| T2
o] T7IEFE dwvt fFoHor Frtete AEFS HERITHP<0.05).
]

7he Aol FAEA (AT, 2014)0A4 A Rkse] ©

2 1.055 g/mLolal 3% FN
30% H7F AP YEE 1.059 g/ml, 2% F 50% H7F AET
© 1.059 g/mL& S = o

groy, eqx FoAs et wiS5d o, @
Aed dzTro g
AR AaE Bl

w7} vl Ae e ol
= ApRE, B AT
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Table 4. Density of white pan bread dough with different amounts of

water.

W-1 W-2 W-3 F value

density(g/mL) 1.00£0.03%  1.05+0.07% 1.16+0.06° 5.709

DW—-1: Water 800 mL
W-=2 : Water 1000 mL
W-=3 : Water 1200 mL

2Mean=+S.D.

$Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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FETFS d2A st Az AWaES 12 a S 08,
203, 404e] AIRPE R 33] whE SAso] DaBTY (%) A= A
+ Table 50l A|AIgE npe} oy Awpo] 144 vt
aHFgHe W-1(F2EH71F 800 mL)olA 50.98%=
A7k 1000 mL)el A% 50.92%= dYERHIoH, W-3(FEH7H
1200 mL)olA = 51.24% 5 YebSlth 22]a 202885 W-1(F&H
7bg 800 mL)> 97.71%= YERsa, W-2(F337FF 1000 mL)+=
101.88% % A4 EJ o, W-3(FEZH7FF 1200 mL)olAE 102.30% =
S 78St

40 Se] BagFgE SAHAN W-1(FE37FF 800 mL)
139.53% % R, W-2(FEH71% 1000 mL)E 144.75% = JEbEO
o, W=3(FE3 71 1200 mL)ol & 144.76% % e AJ7ko] Z71st
of we} WEAgY SUF ghs dEhide A7 ddate ARPER S
A polE HAANE, AIZPE AT Aloldl= waAEE o]l Ao {fA
sto] TAIA SR FoAQl Aol YEA &ttt AR AddE ¢
wekeF 1200 mL F7HA 7FE e 2a #3ES Yl oy d 4

=, AAMaTets Hrkek Aol FA54 AT (o], vhaE, 2011)
oA H7beWstel] wE g o] fo2Q zo]7f YA ol E
Aot dA G, FVI7HRE HUbe A Fd EAATF (A, o
Bk 2008)9 oz wES Hrhe A £4 54044, 2015)¢]
M H7FEwstel kel wheh oAl Apolrt yERbA] ol E AT
b AR A3E Bl

<)
F

o=,
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Table 5. Dough expansion rate (%) of white pan bread dough with

different amounts of water.
Time (min)* W-1 W-2 W-3 F value
0 min 50.98+2.01 50.92+£1.08 51.24%£1.57 0.035
20 min 97.71£2.79 101.88%£5.73 102.30%£7.71 0.578
40 min 139.53+£9.41 144.75+6.36 144.76%x7.30 0.449

*Time; Fermentation time (min).

DW—-1: Water 800 mL
W-=2 : Water 1000 mL
W-3: Water 1200 mL

2)S.D.: standard deviation

3Different letters in a row denote values that were significantly different
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Table 6. Dough yield (%) of white pan bread dough with different

amounts of water.

W-1 W-2 W-3 F value

dough yield (%) 1.09£0.05 1.11+0.06 1.12£0.08 0.144

DW—-1: Water 800 mL
W-2 : Water 1000 mL
W-3 : Water 1200 mL

2S.D.: standard deviation

3Different letters in a row denote values that were significantly different
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Table 7. Baking loss rate of white pan bread prepared with different

amounts of water.

W-1 W-=2 W-3 F value

baking loss
9.39%£0.23 9.38%£0.21 9.37£0.21 0.007
rate(%)

DW—-1: Water 800 mL
W-2 : Water 1000 mL
W-3 : Water 1200 mL

2)S.D.: standard deviation

3Different letters in a row denote values that were significantly different
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ct.
0e drddEs, Fus W7 e SA% A% aadTt(ol
o], 2009)°lM Futs A SRR
NS 542 2189, ol# st A gulEe] Aol AR
goll @S Fol we FIrh A Aem R AW, FHE o]§
sourdough 21" A+, 2013)8F #S H71e 2wo] ZAEA
T(A2A, 201X = F53} ES H7HE AT vE
Epsk=dl, 5 =9 W& pHF S vA

AEEFE A7 Aol w4 SAAE, wigs, 2015994+

ot

ol o ox

tlo
poy

o

il

r’l
(ROB)
i o
nt Hir
X
= =
E oo

=T VNS "Elste] Az e wEH dAre AVFe] SUhe

oo ve ks JEitled AxerE A0S A, azel

 axrh A5 A3 WLok(Lee er al 2005) WhFo] FET F-I=2
A K3 o2 Abm T

- 4y

it lo I R

Table 8. Specific volume (mL/g) of white pan bread fermented with

different amounts of water.

W-1 W-2 W-3 F value
specific
volume 2.52%0.35 2.569%0.33 2.60%0.35 0.049
(mL/g)

DW—1: Water 800 mL
W-=2 : Water 1000 mL
W-3 : Water 1200 mL

2)S.D.: standard deviation

3Different letters in a row denote values that were significantly different
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th(Park et al. 2011).
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7P Zlow drEo] E AT Aot FARE BEFS yEhddth

Table 9. Moisture content (%) of white pan bread fermented with

different amounts of water.

W-1 W-2

W-3 F value

moisture

43.0342.54%  45.47+1.94°
content (%)

47.92+2.03°¢ 0.123

DW—-1: Water 800 mL
W-=2 : Water 1000 mL
W-=3 : Water 1200 mL

2)Mean=*S.D.

$Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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Table 10. Moisture content (%) of white pan bread fermented during
storage at 30C. (W—-2)

time 0 24 48
molstufe content 43 47+1.942 35.63+3.39 31.33+2.86°

DW-2 : Water 1000 mL

2Mean+S.D.

3Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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1) Aol 24

o] A= H7F Aok HIF #%@%h 71Ee] e A g R
of welM = Gebx|ar(Chalbot, 1979), AxE9 Fa ¥ FAR 29
FAge A7t F W*i *‘ﬂﬂaﬁo} Zrolx] ZFdl FAo| A

o] w7} ZtelA | AE7} =l th(Ji & Jeong. 2013).

TR EE B}Eﬂl sko] AwW-g Alzxzgk 9, A% (hardness), A 34
(chewiness), -3 4 (cohesiveness)S 74 7]%:5}93\5—’ Az Ao
EA4& 543 A3 Table 113 2k A= 4§ W-U(FE3H7E
800 mL)& 218.04% 7} =& #He ‘/}E]r/\,\——ui W—2(F2E 7=
1000 mL)= 209.845 YEhY o= doixe= AI}E HIX
(P<0.05), W—3(5EH7}3F 1200 mL)& 191.54%2 fodow F

AE Ho SRV Wstet Aree AR dEFs vAE A
HFEATHP<0.05). o], AXEFE H7he 2w F4 5404
Wl E35, 2015)0A AXEFE H7ieh WS 5743 A7 Hrtg Big
upet o421 ApolE yERdo] B Aot FARSE A S e

NS =4 39S v W-1(5EZ 7 800 mL)S 78.38% e
Wal, W—2(537FF 1000 mL)+= 78.27= A¥} gto] YEh o2
2pol 7t A A W—3(F23H 7% 1200 mL)& 75.530.% e} W
= ARl Aol B FEAVIE Wzt A & FFE 7
A= Aom ARHTH(P<0.05). ol A, GG S H7he &
2ol FAEA AF(FAZE, 2015)00A4 BF9 H7lFo] St &

Hupe] gggel sobAEdl, BHe AR QA Aw ] £2Y
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AANS =A4 39S o) W-1(FEH71EF 800 mL)S 0.41%2 Ve

7Fg 1000 mL)= 0.39%= A3} go] yeh Fo] el A

o7} VA ¥Awk, W-3(FEHA71% 1200 mL)S 0.342 A5 o] 9

Ao grolx & ztolE Ho] FidFo] A FEFS MA = FoR
S

]
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2015) AT E A7bgel FAASRE gP4e] Wl ANE ol
AT A AG
249 Wit 5

i

Table 11. Texture characteristics of white pan bread fermented with

different amounts of water.

W-1 W-=2 W-3 F value

hardness 218.04428.41%  209.84425.897  191.54+24.34¢ 0.8
chewiness 78.38+6.122 78.27+3.522 75.53i3.64b 0.373
cohesiveness 0.41£0.112 0.394+0.11° 0.34i0.08b 0.348

DW—-1: Water 800 mL
W-=2 : Water 1000 mL
W-=3: Water 1200 mL

2Mean=*S.D.

3Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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5) AR 717t T Ao =4 st

A7 717 T 2] BA Weke o A et wighvr e W2
(FE37FF 1000 mL) AF v SAs300L, gsd AW A5 30T
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Table 12. Texture of white pan bread prepared during stored at 307C.

(W-2)
time 0 24 48
hardness 209.84+25.89% 285.25+32.18°  395.26+33.17°
chewiness 78.27+3.524 86.28i4.01b 90.05+4.14
cohesiveness 0.3940.11% 0.44+0.02° 0.4740.01P

DW-2 : Water 1000 mL

2)Mean=®S.D.

3Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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Table 13. Directional difference test of white pan breads fermented

with different amounts of water.

WwW-1 W-2 W-3 F value
texture 4.7540.02° 4.8240.03% 4.984_r0.03b 2.529
taste 4.85%0.37 4.87%£0.01 4.89%£0.03 3.461
overall
. 4.84+0.02 4.85%+0.02 4.85%+0.02 0.25
acceptability

DW—-1: Water 800 mL
W-=2 : Water 1000 mL
W-=3 : Water 1200 mL

2)Mean=*S.D.

$Means in a row by different superscripts are significantly different at p<0.05

significance level by Duncan’s multiple
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Table 14. Corelation coefficient between moisture contents

characteristics value of the white pan bread.

and

Characteristics Moisture Contents
pH of white pan bread dough 0.952™"*
density of white pan bread dough 0.650"
dough yield of white pan bread 0.940"*"
baking loss rate of white pan bread 0.951™"*
specific volume of white pan bread 0.923"**
dough expansion rate of dough 0 min 0.938"**
dough expansion rate of dough 20 min 0.803""
dough expansion rate of dough 40 min 0.873"*
hardness 0.898""
chewiness 0.945""
cohesiveness 0.960"""
texture 0.666"
taste 0.356
overall acceptability 0.889™*

Means significant at *p<0.05 and #**p<0.01 and **xp<0.001
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ABSTRACT

The Effect of Moisture Contents on the Quality
Characteristics of White Pan Bread

So, Kwang—Hun

Major in Food Service Management

Dept. of Hotel, Tourism and

Restaurant Management

The Graduate School of Business

Administration

Hansung University

The purpose of this study is to improve the commercial usability
of the bread and to build base data for further studies by
investigating the influence of the moisture content on the quality
characteristics of white pan bread such as pH, density, dough
expansion rate of the dough yield baking loss rate, bread volume,
specific volume, moisture content, physical properties and sensory
evaluation by varying the moisture content.

The results of measuring the pH of the white pan bread dough
showed no significant difference when the water addition amount was

varied, whereas there was a tendency that the density of the dough
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was significantly increased as the water addition amount was
increased.

In the first fermentation process of the bread, there was a
difference in dough expansion rate per time, but there was no
statistically significant difference between the experimental group. and
measuring result of the dough yield(%) showed that the dough yield
was not significantly different, and the baking loss rate(%) of bread
also not significantly different between the groups.

As a result of the measurement of the specific volume(mL/g)
produced with different moisture content, it was found that when the
water addition amount in the experimental group is increased, the
specific volume 1is slightly increase, but the difference was not
significant. The moisture content(%) of the white pan bread was
significantly increased with increasing the water addition amount, and
the moisture content of the bread was decreased rapidly during the
storage period.

As a result of measuring physical properties of the bread such as
hardness, chewiness and cohesiveness with different water addition,
the hardness of the bread was significantly lowered as the amount of
water addition increased, and the chewiness also showed significant
difference that it is decreased when the water addition amount was
increased. When the cohesiveness was measured, the moisture content
significantly affected the physical properties as the cohesiveness was
significantly decreased when the water addition amount was increased.

The changes of physical properties during the storage period
showed that the change of numerical value of hardness, chewiness
and cohesiveness was significantly increased as the change of the
storage period.

The sensory evaluation with the texture, taste, and overall
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acceptability was conducted by the 5—point scale method. The
numerical value of the texture increased significantly as the water
addition amount was increased which indicated that the moisture
content is directly related to the texture. In terms of taste, there was
no difference in sensory scores, and overall acceptability did not show
any significant difference between the experimental groups.

Therefore, changes in simple water addition did not significantly
affect bread quality, but showed significant possibility of improvement

in overall quality as moisture content increased.

[KEY WORDS] white pan bread, moisture content, water, quality
characteristics, water addition amount, change in water addition

amount
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