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Quality of White Pan Bread as Affected by Various Concentrations of
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Abstract

1007

This study was conducted to investigate change in the quality of white pan bread as affected by various concentrations
of Corni fructus powder. Breads were prepared by addition of 0, 1, 2 and 3% of Corni fructus to wheat flour of basic
formulation. The moisture content of white pan bread was approximately 37.5~41.1% and decreased with increasing
Corni fructus powder concentration. The pH of white pan bread also decreased with increasing Corni fructus powder
concentration. In color values, with increase of Corni fructus powder concentration, L, a value decreased and a value
increased in the crumb. The weights of bread cooled for 0, 1 hour and 3 hour after baking decreased with increasing
Corni fructus powder concentration. The volume and height of dough increased with increasing Corni fructus powder
concentration. However, no significant differences in the specific volume and yield of dough were found. The baking loss
rate was higher in the breads with Corni fructus powder than in the control. In the texture characteristics, hardness,
gumminess and chewiness of bread significantly decreased with increasing Corni fructus powder concentration and
adhesiveness, cohesiveness increased. In the sensory evaluation, when compared to the control, the bread added to 1%

of Corni fructus powder was superior texture and taste and flavor, while was similar to color.
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AE(Corni fructusye FEHNER IR o7t 6~7
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1. M=

£ Addo] A48 AraE 20063 10929 Hapds e
ZoM A28 BTE 7Y 100 mesh A sl Hrlet
3L, 71E e Az % duEe AYE Wiigs
AR FPHF)NN, ol2BEe AYIFE HF(F)AA,

2FE AAFPNA, BRAERFE AEFHETA, 281
HEl= A& RIZ(EF)A] Arte AEE 2zt 319 A)

B A st ARkt

2. A}AO Aluul»ol x-”x
A2 Kim e al(2000)9] WY& R AP oz 4
Al8t=], Table 13} 22 Wl3M|(Arf 22 F47F AEQ ol
ZTE 97 1,000 g9 m-a-}oq & 650 mL, A" 50 g, BE]
50 g, B 50 g, 219 20 g & yeast food 20 g H7}sld A
Z8911, 1% AE, 2% AE 2L 3% AL iz vgn)
off Z¥2} Ak B 10, 20 2 30 g2 742 Hopel| wlhel A
7¥ete] Thgat e FH o2 AXSATE Al AzRE 9
3 WL e E A3 2E S A8 E vyl ¥a
THASZAA 28 2 371 3 G BACM HEE

Table 1. Formula for white pan breads with Corni fruc-
tus powder (unit: g)

Percentage of Corni fructus powder based on

Materials the weight of wheat flour

Control” 1% 2% 3%
Wheat flour 1,000 990 980 970
ngz df:;“c’” 0 10 20 30
Water 650 650 650 650
Sugar 50 50 50 50
Butter 50 50 50 50
Yeast 50 50 50 50
Salt 20 20 20 20
Yeast foods 20 20 20 20

" 0%: white pan breads with none Corni Sructus powder.
1%: white pan breads with Corni fructus powder 1%.
2%: white pan breads with Corni fructus powder 2%.
3%: white pan breads with Corni fructus powder 3%.

Hotrlo} RAHEET

A7Vsla AEHF SN 58 2 13 TECHH F5 85%,
2 38+£1T, AIRE 308) AFTh ololA 1A HEES 150
g 7|2 8% 2 2287 (rolling) B 3 the 7 HEad
2o]A] 15)AIFTE ololA T REEENE 7tAE w1
A@sted 2w M(195x85x95 mm)oll 150 g 5 3744 €
o] 23} HEIU FE 85%, &% 38+1T, A7k 308)AATE
olojA] 2z} MEES FVI(LE 200C, A7 308) 2 I3
ARk Aw-g Az

. A Aol ldh ME

3 2, pH ¥ T2 24 5F
2luho} oyl AE2 AOACH(AOAC 1984)2.2 7 233

ot FEL105T IEAz e R, A2 semimicro
Kjeldahll, Z38]%-& z2glghior ztzt S48t &

FIEL 100011/\1 FE, 38, AN Zouido) g
< AQZE gro = it 3, 2w pHE W ¥ 1A
BB AR 10 g 57 50 mLE TASEE A28 Tk
£, ©|& ABE & pH meter(520A, Orion Research Inc,
USA)Z &3 th

4. LR ’4” | A
Aol Mz AgoA] A7 W F 10 mm FAZ
Zato] 2 & ThS crumb color(1F-4)2l LE(BE), agh(Z 4
%), b BN E)E MRFA(Chroma Meter, CR-2000b, Japan)
2 233190, o) o) EEIEL Y=93.6, x=0.3130, y=0.3192
olich Awho) 8 B == 4%-E polyethylene tube B &
o ¥x AL BH v AE AR FElo] 2 F, crumb
5 3 g A3} Rotronic hygroskop(BT-RS], Ford Co., Swiss)
o2 A&z FA9 Zetay §7]9] ¥ol Sk

2 (FA, Eol, 7, 5|8H), gt

5. At Alko] A
%f-—‘ﬁ =2 % 57| &=4e

2mo] A w-g - F Aol A BAe o
%11}24 S(BP/DE1200, Satorius AG., USA)E, ¥°]¥ 30 cm A}
2, H39]+= loaf volume meter(National Manufaturing Company,
Lincoln, USA)E AH&-3te] FA1x] 8 (seed displacement) S
g zhzy ek ela, Awe] v)-8-A(specifie volume)
< FAgdl dg F(mL)e] FRElEn) 2 JEll L,
s 52 FE 2w FA(g)] dig v FA(g)] 3
H (%)= VERNATE 2ol 7] &4 S(baking loss)<
Kim¥} Kim(1998)9] ] whe} 2ah-d 79l o3 42
A 0, 1, 3AIF WA F TR Aoz ANt

(Rt T 59
w7 E48%) = MEYSEEe x100
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2| 9] texture: texturometer(TA-XT2i texture analysis, Eng-
land)2 3RS Wl BoJR & force distance curveZ 5
B A& texture profiled ZAFE|Z ¥4 5t] 714 (hard-
ness), -2d(adhesiveness), ¥ 4(springiness), -£74d(cohesi-
veness), 312 (gumminess) ¥ 4 ¥4 (chewiness) S AF23}9]
o} o] W texture meter+ test speed 1.0 mm/sec, distance 10
mm, test time 20 sec, load cell 25 kg, calibrate probe 20 mm
60° conical probe] Z7 o2 AAlsl9Th

7. e Aol Bl oL W EA K|

FeAle A el drlke 2ejsld Az 2w
o thated 10782 panel(Fe]#eta} thshad)o] A2 color), 3¢
|(flavor), S(taste), 2] 7H(texture) ¥ AR A M5 E(overall
preference)°ll thated 7738 AR (1: o} Y&, 7. ol £2)
o2 HeE Witk 48 Al gt 2422 PSS
(Statistics Package for the Social Science, Ver. 10.0 for Win-
dow) Z2gH 0 2 HAIEY 21, Duncan?] thE ¢ 2
(Duncan DB 1995)2.% o4& AF3Aich

A (=] o — -
1. & Aol ol M2 pH & =3 &4
AR ERY) TRE 2elEle) A2 g A o
vE 3% 9 pHE Table 29} 231, o]
\
o

Table 2. Proximate composition and pH of white pan
breads with various concentrations of Corni fructus pow-
der (unit: %)

Percentage of Corni fructus powder based

Materials on the weight of wheat flour
Control 1% 2% 3%
Moisture 40.120.8"" 38.6+0.2° 38.4+0.3° 37.540.2°
Carbohydrate  42.9£0.5° 43.6+03° 44320.5° 45.1+0.1*
Crude protein  9.0£0.4"  89+03°  87+03°  8.5+02°
Crude ash 146+0.1°  1.48+0.3° 1.51£0.1° 1.57+0.3°
pH 5240.1°  5.120.1"  4.8+0.1°  4.70.1°

R MeantSD(n=3). Values with different superscripts in the same
row are significantly different(p<0.05).

Fe 27 AF 40.1%2 JeRg, s BEE Jo)
AlA Alzgh e Hrhgo] Bold & 7hasty 3% A7t
Al 375%% 7P Skt gedEe dET7h 42.9%°19
o, A e bkl SUVESE ke 2RE b
EhfiRlon, 3% "ot Awe] AE- 45.1%5 B Ak
B A7 £ 9 Hrbe] wE Awe] oy gake
W7t 7P A vehg o AR g vl uhat
st o, vl 2350 A9 gzt by B b
Bk, A B drlEke] S7MESE SoET 4
o] pHe At B8 FHIF Al ditr) 5.201%0 4,
A B2 Wt wEE SR SE RAsle 3% ot
2ol 478 vreRllo] dizTo) vsle] ik 2 slE & A
S B ol9 22 At Ao H7R Al g B
o] pH7} A W91 wiEolg} Bt in). 348, Breene
WM(1982)= A|WollA textureS 1218 FA 3 pHE 5.0~
55 M= 3 vk Jlvk o]9f e AR b wE
2ol pHoll theh A3}e} Breene® Q7 Rz mjio]
of textureE 1T LM 7L A HF Abes Bg
A7FE 1%2 Alsdnt

Aol 8 GA(Fig. 1) A% 194 Abf 22 73
7H 2771 0972 7P E%a, theo 2 1% A7 Al
F(data A|A]), 2% F7HE Al F(data AA) 2 3% A7} A
F(data AA)S] £ 2 ApF EHe] Hrlge] TR
Zhadte S Jepla, =3, A% 5 akes Bge

T
et
A7bgel mE o] 8 248 A 19ae 2e A

3%
& ehiginh, w8, A4g B2 A7) el £2 2R

T
HAZ 24ag 3 Z7R8he 23S Vehided, 2 Aol
T 2 2% H7H7E 39A0laL, 1% F7H 2 3% A
7FE 5ERo|et. g 95 VA= 71 EA Jeon & Kim
2004), 8]:=7]E(Kang & Kim 2000) 5] HAS-E 2ol 3
7¥eted A4 gl thate] A3 A3t Hrke HA B
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Fig. 1. Changes of the water activity in the white pan breads
with various concentrations of Corni fructus powder.
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7t ¥ 255 AT FHol A=) Ayl P
£ @7 ARUSE FAH AL B o) 4e] Aoz )
Fo} Ho} Ajue] MAAY L ARG Af B 3
ol wESE gastelet B

o] AT Table 37 2t} 2w
1) 863 l:‘%»b—(p 05),

27}tz 7hadted Ak E‘E}’% 3% H7HeE 4e] 729
2 Jehgic). a8 /mml-,] A0

=
4
S5 A 5% fSSFN g B

7} 282 71 Wk (p<0.05), AR B Aokl S1E
FE Z7khe Ae%E Uehlo] 3% 7t 2we] 7322 7}

2=

o] Lim et al(2007)2] A" ¥ 71, Chung et al(2006)2]
wolg H7b A A éﬂg} %il“é}“‘ﬂr 2mhe] bt ol
ZF7) 1258 VeI R, A 22 1~3% A7HA] 133~
16.79] & Zo]7} °'21£U% e % T A7l wet
b < F7HIG T ol9 28 4Abef BEe] AUt mE
2mhe] Me zpo| = Abpft o] AglE]o] Yehl= A
Jgko|} A AT ol AL Lee er al(2006)2] vid SF=

Table 3. Hunter color values of white pan breads with
various concentrations of Corni fructus powder

Hunter Percentage of Corni fructus powder based

color on the weight of wheat flour

value 0% 1% 2% 3%
L 8630.5"  77.2405°  76.8+03"  72.9+0.5°
a 2.840.2° 57403  6.0£02° 7.3+03*
b 12.5+804°  133202°  14.1204° 157403

b MeantSD(n=3). Values with different superscripts in the same
row are significantly different(p<0.05).

Hotrlot RAEBSEE

Table 4. Weight of white pan breads added with di-
fferent concentrations of Corni fructus powder (unit: g)

Percentage of Corni fructus powder based

Cooling time
on the weight of wheat flour

after baking

bread () Control 1% 2% 3%
0 418.042.0° 4133+1.1° 4140434 409.3+1.1°
1 410.6£1.1°  408.042.0° 407.343.0° 402.6:2.3"
3 408.6+1.1°  406.6£1.1° 4053+3.0° 400.0£2.0°

Y Mean+SD(n=3). values with different superscripts in the same
row are significantly different (p<0.05).

Arme A7e ARk AAE e oo B
% B2e) Woige] me el Axo] v AsErEl A
S8 Arho] 27105E Aue ol S Uehl
ek,

3. A%R Awel 27

2w T AF, A Tk 3AE Fof Ane] FAle
Table 49} 2Tk AW-g 7 AF, 1A F9} 343 9]
FAE dE=T7E VS 2k, AR B2 A7kl St
G5E o= AFolU 2 5% FFEAA 2Fol7t Sl
Atk oldel AHZHE v|Fof Kol Aol FAl= M

2 Wyl 3184% gaske 3T dehigled,
ol A el THY ) AR PET} vlEe) 8
Zuel o) Fpole} BRI

4. AR Aol MaKRT|, £0|, HIBH), giEe) £
g U 27| 48

A B A7) mE el ¥, Eol, ¥8A ¥
WHEe] $88 Tablo 59 ATk AW Ryt A5f B
7 A7F7el 2T} 1,632 em®ol T, AF BEE 1%,
2% 2 39 Arlet Auwke] A9 Zh2) 1664.5, 1701.0, 1750.5

Table 5. Volume, height, specific of bread and breads yield of white pan bread prepared with various concentrations

of Corni fructus powder

Percentage of Corni fructus powder based on the weight of wheat flour

Ttems
Control 2% 3%
Volume(cm®) 1,632.0 £0.06°" 1,664.5 +0.04° 1,701.0 +0.02% 1,750.5 £0.03*
Height(cm) 12.03£0.02° 12.29+0.14° 12.610.02° 13.19+0.14*
Specific volume(mL/g) 3.99::0.02 4.11£0.02° 4.23+0.03° 4.34+0.02°
Yield (%) 1.00+0.02* 1.040.02° 1.1120.03° 1.13+0.02°

b Mean+SD(n=3). Values with different superscripts in the same row are significantly different(p<0.05).
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om’E Veh} A B Arbeko] Z1ag fejdow
7Vttt Ao Foly thE&F7) 12.0 emO| I, A
Bk 195 2% 2 3% H7F) A 22 12.3 em, 12.6 cm
2 132 cmE UEhY AR B8 HrhEke] 7182 Al
9] o7} TUIBIATE 3, Lee & Kim(2001)& 2w wh=
o] pHe] 725 5.5 HEellA Folo} ¥3)7} 71 Adsitia
B33k v} i} o)) 2 Kang KL(1997)2] Haieh 23
o] AH} 7 m|Fo] Hol A Bire] Hrleko] FrtESE
B39} To|rt Frkshe AR AR Alud vehiE &
715l o3 dgolet AT 2] vl £ L gy
7F 4.0 mL/ge 2 713 wspen, At Bdg 1-2% 7t
gk Almto] ZHz} 41~42 mL/gO 2 Vet oH, Akeg Bt
& 3% H7h 4ol 43 mL/go 2 717 Al Uehkth o]
g Adbs AR B0l dRE Aol whEe) sl 3
& 7R Aoz AlgEnh a8y el wE e
A B2 ke A2l 2ol Aelrt itk 3, Kim
et al(1978) ¥k A Al o] go A9 F5le] o
Wi 1 §o] AslA 7tx BfEe] Avkn X vl gl
AR B Vb e Ao 37] 482 Fig 29
2t 77] £482 2 7.1%010 1, AR S
1%, 2% 2 3% A7 77F 47 8.1%, 8.2%, 8.3%= JERY
AEf B AR gz vsl 157] £dg0] F71
Ak Gt oz nisg e 3 Foll o 4y 21 3
%

T 2elA UTHKim er
al 1978). o]} &2 Hu g n]Fo] Hol & Agelx] b4

T el 37 E4EE AefRd T
7] Eoly AT Ee] Sl og 37) £H8o] &

=
obxl AR A7 elAW, ol Chio er al2001)8] B

> o o N &

Baking foss rate(%)

(=T IS

0 1 2 3
Concentration of Corni fructus powder(%o)

Fig. 2. Baking loss rate of the white pan breads with va-
rious concentrations of Corni fructus powder.
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5. M5 Aluo] xA

AbEg Bo] Hrleks dejste] Axg Aol 22
& Table 63} 2t} 7 Z(hardness)= HET7} 56862 glem’
2 7H Axrt B2 o vehion, i 2EE 1~
3% A7} A 485.29~435.10 glom’ & ZFAEHA Ve

2uo] ke A (springness)& NZF7F 1.97, A £8<=
1~3% 7} Al 1.22~0.982 7l vehgtow, 234 (co-
hesiveness) S HZT7} 68.71, AHf B4-& 1~3% A7t Al
65.80~61.30% 7rA3tda, A2/ (gumminess)S tHZT7}
35320, AHr& BT 1-3% H7F Al 311.81~297252 A4
3l 3, % YA (chewiness)2 TZET7) 443512 78 =4
Vepgon akgeg Bt 1~39% A7} A 398.02~293.512 7+
2313} Kim ef al2007) 357 745 A7t 2e] Aol
A A=A R B kS SUKEEE A BE,
e 3 WAL AT AT 219} Bae e al(2003)2
Ao} 71 JAbeke] E71ESE A Ax, 34, 4
A o] ZrlEE 2ot e 23S et

Table 6. Texture characteristics of white pan breads with various concentrations of Corni fructus powder

Percentage of Corni fructus powder based on the weight of wheat flour

Texture
Control 2% 3%
Hardness(g/cm’) 568.62+0.21*" 485.29+0.12° 450.37£0.05° 435.10+0.03°
Adhesiveness(%) 1.60+0.50" 6.16+0.12° 3.06+0.53% 2.58+0.39%
Springiness(%o) 1.97+0.02° 1.2240.04° 1.1420.03° 0.98+0.05°
Cohesiveness(%) 68.71£0.47 65.80+0.37" 62.700.20° 61.30£0.50°
Gumminess(g) 353.20+0.1° 311.81+0.5% 302.83+1.3° 297.25+0.2°
Chewiness(g) 443.5120.5° 398.0240.3% 357.20£0.6" 293.51+0.3°

b MeantSD(n=3). Values with different superscripts in the same row are significantly different(p<0.05).
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6. s 4ot

A R HoEE gt Al Aol ey
A} A3} Table 79 VERT) Awe] Mo g7} 353
o vjale] Ak BT 1~3% A7} Al 43~48FH 0 E A
f Eol Z/EFE FURIEAR 3% 1 L ASE
AATHp<0.05). °]¢} 2 Aol Aute= jbpef EEo] Fof
L£AEAS W Jehte SR/ A5 o Zel 93 lolgt
ga=Qc) Aol ke 2T} 3.8 Q| wHEle] A
B2 1~3% 37 Al 47~49749] HY= b B8 Hy
Fo] F7HEFE FURIAT R 1%t 7V & AF gl
o}, Ao} gke ) 3.6WQH wheled Af B
1~3% H7} Al 3.8~4.8% Ak £2 Hrlgo| S71drE
F7PIR L, 1% #7479 A4t V) 28 348 AUtk
2lmo] 22742 t)Z277} 49990 wkete] Ak B 1~
3% 7t Al 45~482 A3 AAA] A3 xe gz
T7F 46400 Wkl 4Af B 1~3% Hot Al 4.7~4.8
Ao g Eopxith o]e} o] A Lol ot T w
2 ZA1Ze] Aole W] 2ZAZe] 73§ Tl ARl glutenol
o3ty AR =, Dol viste] Aef BEE HAE
©.2 Q31 glutend] F=7F FAER7] wEol} wetE Y

o} ool A Bnel W7t Fmel WE Az, 5, g

ZA7E R AAH A5Eo] g Fe Frte 2z )T
o] Hop dft BoE Hrlet] A4S A2 e HF
AR BRe WM 1%E2 A4S
2 <%
A= PR S48 Aefre] ¥l F38 st
o Abef BE TR WE e 7k % d%4 54
o PIAlE G o] AW EITE o] S8 FF %

Table 7. Results on the sensory evaluation of white pan
breads with various concentrations of Corni fructus powder

Percentage of Corni fructus powder based

e\sz:IIISua‘iZn on the weight of wheat flour
Control 1% 2% 3%

Color 3.5£0.05"  43+0.02° 4.6£0.02° 4.8+0.02°
Taste 3.840.04"  4.9+0.04° 48+0.03" 4.7+0.02°
Flavor 3.6£0.03°  4.8+0.01° 4.3+0.04° 3.8+0.04°
Texture 4.9+0.05°  4.840.03° 4.6+0.05° 4.5+0.05°
Overall 4.6+0.03*  4.8+0.02° 4.8+0.03° 4.7+0.01°

acceptability

b MeantSD(n=10). Values with different superscripts in the same
row are significantly different (p<0.05).

A

SR

Robrlot RAHSEH

pHE 27} 37.5~40.1% 2 4.7~52 HHZ 44k &2 3
7Veo] /184S 7AsGth Ao dre A5f B
9] H7tgo| FNEFE YEE Ao, AAxet &
Az Z71E e FAE 277 7V 233, 7
9, Fo|, ¥ 4437 F7] £4&L& d277t 7P @gtem,
AR BTE 3% F7RRE 2ol 7HE EA vebgth diE
Foll Wlgte] Abpf B A7} 2] 7 T(hardness), 2
J(gumminess) 2 434 (chewness)®] 73-¢- A3 1L, F-3F
) (adhesiveness)® & 24 (cohesiveness)< F7Ht3ATE 5
A Ae 2Tl HEk] AR £ 1% H7H 2ol
g} g, A A 7P A (p<0.05), AL 3%
F7F7t B ASE wsth o)de] An Belsiehy B4
2 @53 B0 n|Fo] Hol Aef BE ) 4w

AZE 9% 1 W0k BT Wl 1% BoEn.
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