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Quality Characteristics of Bread Dough added with Immature Chalssalbon Flour

Ye-Seul Kim- Ju Yeon Park - Jeung Hee Lee'
Department of Food and Nutrition, Daegu University, Gyeongsan 712-714, Korea

Abstract

This study investigated both the chemical and antioxidative characteristics of wheat flour added with 10, 20 and 30% immature
chalssalbori flour; further, the quality characteristics of bread dough during yeast fermentation were assessed. As the addition rate of
chalssalbori flour into wheat flour increased, the DPPH radical scavenging capacity, water absorption index, water solubility index and
viscosity were all increased. Moreover, the bread dough with an increased addition rate of chalssalbori flour demonstrated an increased
pH, reduced fermentative expansion power and a darker yellowish color. The bread dough added with chalssalbori flour after mixing
showed higher hardness, gumminess and adhesiveness, but lower cohesiveness and springiness compared to the control; however, these
texture characteristics were changed during fermentation. In the present study, the mixed flour with 10% immature chalssalbori flour
conveyed similar pasting characteristics to those of wheat flour; moreover, its bread dough showed higher springiness and fermentative
expansion power. Furthermore, a delay effect of starch retrogradation can be expected compared to the control.
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AeFstal 105°CS] dry oven(Forced convention oven,
Daihan Labtech, Seoul, Korea)o4 3083t 7}g3k 3
desiccator®l] &7 103t WystAth oA dishe] FAE
AFstar, A W3t gls wW7bA ghESTh AR
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Table 1, Ingredient of bread dough added with different level
of immature chalssalbory flour

Content of immature
chalssalbori flour

Ingredients(g) P~ o e
(0%)
Wheat flour 500 450 400 350
Immature chalssalbori flour 0 50 100 150
Water 330 330 330 330
Yeast 10 10 10 10
Improver 10 10 10 10
Sugar 25 25 25 25
Shortening 20 20 20 20
Milk powder 15 15 15 15
Salt 10 10 10 10
Total 900 900 900 900
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Adaptor No. 252 %23+ Rheometer(COMPAC-100, Sun
Scientific Co., Tokyo, Japan)E ©]&3te] w5o] EAS
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ol7)ol Yol ZAakw, 17 WES} 27} WE Fo) W]
=82 A7 40 g 20 g¥ HlolF el Hol WaEV} B
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Fig. 1. DPPH free radical scavenging capacity (%) of wheat flour
added with 0% (control), 10%, 20% and 30% of
immature chalssalbori flour, **Means with different
letters on the bars are significantly different (0¢0.05)

S(hardness), 71d(gumminess), -5-7“3(cohesiveness)2} F-
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s ZERVTEE FUlete] Azl Ak
A3 AI= SAS(Statistical Analysis System) 9.25 ©]-&
St E4HEA]S A AISIAL Duncan's multiple range test©ll
o8l 2 Almxtke] ol AQl 2lolE p<0.05 FEolA HF
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nlds AR FEAE(6.94%)E BT

7He ZERE 7 5ol 10, 20, 30%E F/IETE
FEGFL rashs TS YER It Table 2). 28R
27 H7rEol mE AW Ri= A4S vlustas ¢
T ATH(WAL, T8l A/(WSHeF A =E S4 3t
Table 2] YERAATE 221 271(100%)2] WAISH 3
EE AYHEET foH02 $3(p<0.05), FARE|ILE
A7Hgo] S71EE WAISE HE7) Zolxl Ao E Fl
HAoh ol ZERIVFEIE FEERT Bglucans Hl
23 784 AoldRE uE st B do 77
< FFeta o2 jlE AEvt FUtE AoE AlmsdET
(Ju JI 5 2007). =3 2 Ao AMgH Zane] diEe
At wH 7}t i3 ok A opd R KT T}
A 2 geje] ofd 2l ko] wol FRAFOZ ¢-1,6
AR 7488 FdHolA 7 F57F o £olsto
FE Aol =4 Yehd A= A thJeong YS
5 2013).

s W2 A EFTAHES T3l vl wiol, AR 77t &
e w2 FAgE 7H RS AlZsEe QU
fra 9 771d 58 3ste 2AE AAE
, UNTFE AR 70~72%, T 11~12%, A
1% e, Afas 02~03%2 33t P tkSong JC
2000). "< 22 HE(on a dry basis) = HE 66%, T
M 11%, AY 7.5%, LD 3.2%, p-glucan 6.4%=
#3F31, fructose, glucose, sucrose 52 FEEH F&A4
ofmizAko] ekl < AMHEHT BE Hog By
Ha AtkJu JI 5 2007). ¥ AT AMgE ZAR IV}
Fo] WSIE ZA8ERT 3=, o= rldsdol ¢
SAPRT FEd B T84 ot F8AE
o] Wi MEghgo] ] Wil Zo= A5y, &
AR 7EFe HUbEFo] FUHESE WSIZF freFos
EoHA = ALE B THp<0.05).

2. O|Md= ZMAEB|O| DPPH free radical scavenging
capacity
AEE W 9 rjds AR ZEE 10, 20, 30%(wW/w)

Table 2, Water content, water absorption index (WAI), water solubility index (WSI), viscosity and pH of flour added with different

level of immature chalssalbori flour

Content of immature chalssalbori flour

Control (0%) 10% 20% 30% 100%
Water content (%) 12.75+0.19 12.00+0.13° 11.50+£0.21° 10.51+0.14° 6.94+0.61°
WAI 1.82+0.09° 2.06+0.11° 2.20+0.05° 2.60+0.14° 4.89+0.05°
WSI 7.33+0.36° 7.960.13¢ 10.34+0.06° 11.99+0.62° 14.78+0.32°
Viscosity (cP) 14.4+0.0° 17.6+2.3¢ 20.6+0.8° 23.8+0.3" 49.4+0.3"
pH 5.89+0.02° 5.9140.01° 5.9540.01" 5.96+0.01 6.110.00°

““Means with different letters within the same rows are significantly different (p<0.05)

Al E ] et e] 2] A 30 Al 435 (2014)



7} 718 AE2] DPPH radical scavenging capacity 23}
+ Fig. 13 2t} djz2a<l =2 DPPH radical 47
F(RSO)Q! 9.43%0°) nl8)] Z&RE7HF H7FeFo] 10, 20,
30%% Z71gel w2k RSCE 24 23.32%, 36.15%,
45.28% 0% froF o0& F7}sk3 2™ (p<0.05), ©] A=
=8 DPPH radical £71%(90.39%)2 712 Z&1 g7+
Z A7er] Wi AoE Algdd. 9% Ris &
A & I E FHH =, =5 He FAEd =
proanthocyanidin& Y53+ Th%3t polyphenol 3Id&E=
o] t&F i doH, =4 Axrt e ME F
FHeo|F B9 B4HE9] total polyphenol $HEFo] 7 =11,
DPPH radical 27153} superoxide dismutase(SOD)-FAFH
ol 2 Aog M EITHSeog HM 5 2002). Jo SH
T(2013)2 B EAHET} S5 s H4st
3, S EE 3iE FEHEdEY 22 EEA
£ 7HIga Baska ok o9k FARHAl B Aol A
£5 ARIYIFE AIFHE ALES Fejolnz it
3 &3E 712 polyphenol o] &A= YFHS A
A3 SRZE JHHo = Fol| ik Hof, ZaHE
7o HyleFo] Z71E4E DPPH radical 2A%0] =
obdl Ao AtmETh
3. O|d= FAHRD|IIRS S3IEM

Ak AMEE ZAEE dUHE 9 rjAds 28R
7HF 10, 20, 30%(w/w)7F H7HE 89| $315/4S RVA
2 A% A3= Table 39 2ok ZAEE9 33A] 2
Z((PST)9 HuHE= 242} 67.9°C}F 2,450 cP, HIHE
o o]2& AIRE 5280tk AHE HrlEe 2
RHerFe] o] FTIETE HAHEE oA H
TH=E o]2& A FolAle AFES Jehlon,
30% F7HEY] A SSPIAIR =TT BA UERsT 28
RHE7he 7Fg i vls] dEe] o] WAnt ol =

s AR IR E A1 Alnkse] 154 389

Helo] gheFo] Ea1, 84 2o {2l B-glucan©] THF
ShgE0], 30% o] FRHIVIEE HrIgH 53
MAEES G50 SSiA7 webd Ao AlmE

Choi HD 5(2003)2] AFolA He]xie| B-glucan
0.5%5 H71s EE2 HEdiol vldl sspiAe=
7} ol sy} Wl 2IV|HEE FEAZl ZoR
ettt =3k dEo] oz e dEfo] 5442 T
SN REE FolAlEH ol At ofdE e =T}
A2 U¥E FHE packing®7] wF°]H(Lee SH &
1989). Lee JE 5(2002)] A7l m=ZH &57FF &
7He] S3PIAREE 2 63.5°CSt 79.3°Co &2 &5
7FRe] 2571 ved ol &5 7R AEol= ofdE
227} A ¥ gEE ofdEHEe R A
7] WZolgtal Bastal ok 57} eEHH dEge
W& A7t Ha AREAS FaAF o] dusEo 2H
T2t gl wet v dAtolo] o] FrEo] i
Azket AEsHA Hew, ofd2H RO B & 5=
opdR =7} §&Fo] o] v FUlsHAl "k £ A
TolMe ZEERYG ofdz e =go] He FAHI}
F7F AZFEIAAL, 30%0)1°S HeH ofd 2 o =3k
raste] HaHETE gold Ao R Al THLee JE T
2002, Jeong YS & 2013).

HAAMEE ZAEEe] /M w11, JaAES} AXH=E
o] zpolgkel Tz HE(BV) EF 7 Ho] 1517.5 cP
2 7P Eskon ZaKR 7o) A7kl 10, 20, 30%
VS Ao R A ATHP<0.05). T=3IH
e s3td AR sEe ARE Ueilet)
(EL-Dash AA 5 1980), &R 7}F H7l2 dEe &
slao] obg o] Z7HE AL B F Utk HFHES} F
A= Aol el I EHE(SV)E WAoo R Ig =3}
AEFS 45T 5 e, o] gol S5 37t wEA
dojt-& omjgitt. AH & 3 HHE(SV)E 1592.00 cP

Table 3, Pasting characteristics of flour added with different level of immature chalssalbori flour by Rapid Visco Analyzer

Content of immature pST" Peak viscosity

chalssalbori flour ) cP Time (min) IV By B () 7 (B 57 )
Control (0%) 67.90+0.07"  2450.5+71.42°  52+0.00°  933.0425.46"  1517.5+45.96"  2525+32.53"  1592.0+7.07°
10% 68.45+0.07"  2455.0+57.98"  5.1£0.04"  906.0+11.31°  1549.0+46.67°  2362+57.98°  1456.0+46.67°
20% 68.83+0.53°  2213.0+18.38°  5.040.05°  815.544.95° 1397.5+13.44°  2126+12.73°  1310.5+7.78°
30% 67.28+0.81°  1934.5441.72°  4.9+0.09°  695.5+13.44° 1239.0455.15°  1870+43.84° 1174.5+30.41°

Values are expressed as the mean + standard deviation (n=2)

“Means within the same column with different letters are significantly different (p<0.05)

1)Pasting temperature
2)Through viscosity
“Breakdown viscosity
“Final viscosity
*Setback viscosity
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= A8E vuste] dE =3t A ZHUt e A
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e BARYNE HArhs ZIPIALEE A7
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Fe Bk dRk Wb thdk ZER VLR HUke
SN E wEY HuH =TT Yol douh HgE e 9
3 BaEE AEE Zo 33198 AT, R3S
AN = RS FE 2O ASHY, 2uA ] 2
AR 7FFE 7R NS o] 8% A9 AEE 4t
F AR Az =3 A4S AAAE 7 s
o7 Atgdrh

—=

P

-II.

o HsHHH
Aol mAsTEEIRE AR WSS 25
30°C, 55 75%2] HHE7]NA 80 &}t LEAIZIHA
AT YR AEL Fig 29 At 2T (control 0%)
T 10% H7hre] 2083 40l A o] waPgee
A Aol7F YAATHP>0.05), LEAIZE 40%E -?—l'?—Ei
10%d7 dE AFHe] F7kste] 608 80wl =
10% H7keel fed oz 78 A YERTH(p<0.09).
HHA 30% H7bee HE S A RbelA fojHo R
7P ok EEEE S BAATH(p<0.05). WHEe] E A
A o]2EVF 7k wiSo] wEe] o 2=
COxol =REE AT Zoz, IAE Coe= W5 A
ARE WAEEH e ZE gz o] mHe| Fzw
AEUAel o8 £31" Tt Kang EY 5(2006)°] oq%ﬂoﬂ
w=m, gzl vls)] B-glucans 10~20% 373
Wik GEYFHLS FIFIAAN, 30%E ?ﬂ%}—
W5 fojAo g asiglet], ol thEFel B-glucan
Whe 274 F9e Walste] Wk F4& o HA
kil Haskal Qith ojoh FARHA & ATelM 2
BHE7HE7E 20% B 30% thAlE Wk el wisy
FFE T o] wrol mkEujel Co, 4ol Skt

—+—control(0%)
-=-10%
—+-20%
-><30%

Voulme of dough(mL)
8

10

Fermentation(min)
Fig. 2. The fermentation volume of bread dough added with
different level of immature chalssalbori flour at 30°C and
75% of humidity, **Means with different letters on the
bars are significantly different (0¢0.05)
olo] W& HFFY Aotz TaxIHo| ad A
oz g
Fig. 32 A9 2x IE $9o Wo® tjxa¥
10% H7Hre Yo 2 o|~E Wi o3| & B&
2E WEFoZ HoAT 20% M FEY] 2E°] 7
28k AL, 30%FH 7 e Wk 9] %L%Ol Hlgtisiaie
wpeha] Ak g A AR VEEE 10% WM A
o R wEs vmstel Aol AL S
ARE, 20% oo Hrhe Ao r AEE ol &
o}Zo}, ZTE AAo] FaH T WEe A4 T
o] Azl=lo] CO, EfEol agol e} Aw-e 9%
AP Hag A RY Ao AsHn:

0% ZER7LF H7hrol

Content of immature chalssalbori flour

Control(0%) 10%

20% 30%
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Fig. 3. The bread dough made with different level of immature chalssalbori flour after 2nd fermentation
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Table 4, pH and water content of bread dough added with
different level of immature chalssalbori flour

Content of immature After After Ist After 2nd
chalssalbori flour mixing fermentation fermentation
pH

Control (0%) 5.563+0.013" 5.468+0.02° 5.310+0.01¢
10% 5.575+0.013° 5.543+0.02° 5.373+0.02°
20% 5.55540.01°  5.608+£0.03" 5.400+0.01°
30% 5.648+0.01°  5.610+0.03" 5.475+0.01°
Water content (%)

Control (0%) 41.19+0.11°  40.88+0.29°  40.12+0.25"
10% 39.5340.66° 40.09+0.48"  40.82+0.26"
20% 40.18+0.22° 39.60+0.57" 39.93+0.99°
30% 38.56+0.53° 38.18+1.65" 39.30+0.53"

*Means within the same column with different letters are
significantly different (p<0.05)
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A L A ATHP<0.05). tHETFH H7Hre
Aaks2 12k 9 274 arh X wet g6, A
T, A4, 38T FRoA BT fradhes AdFS U
ERJI1 o™, o]i= Kang EY 5(2006)2] B-glucan pasteS
10~30% 7Fek wWik=so] o] 2E WEIAAHS AXHA
S84, S48, A8 ATt st AHet
Attt 22 M EE vl 39 HiEo] XL gRT
I HA7REETRY o)A o] ztol= fla(p>0.05), HAT
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Table 5, The Hunter's color value of bread dough added with
different level of immature chalssalbori flour

Content of immature
chalssalbori flour

Control (0%)

L* a* b* AE

82.41£0.47" -2.87+0.08" 15.83£0.63° 0

10% 78.78+0.65° -3.63+0.31° 18.5120.91° 4.57
20% 77.07+£0.41° -3.54+0.15° 19.26+0.26" 6.38
30% 73.5120.56 -3.54+0.09° 22.38+0.43" 11.08

"IMeans with different letters within the same columns are
significantly different (p<0.05)
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Table 6, Texture characteristics of bread dough added with different level of immature chalssalbori flour

Content of immature

After mixing

After After

chalssalbori flour 1st fermentation 2nd fermentation
Control (0%) 118.3+14.61° 94.37+2.00° 41.63+2.62°
o 10% 110.66+7.18%® 83.66+7.96" 49.85+3.70°
Springiness b . b
20% 99.28+4.85 93.74+4.37 46.86+5.53
30% 99.9243.62° 85.64+9.14% 46.54+2.80%
Control (0%) 114.42+16.15° 76.49+3.29° 32.8645.25°
10% 170.47+10.49° 124.23£12.21¢ 46.86+1.72°
Hardness (g) b b b
20% 246.65+3.79 152.7442.02 50.85+4.63
30% 327.05+15.54° 246.21433.77° 67.2849.69°
Control (0%) 226.85+40.68° 137.19+4.76° 21.67+0.36°
Gumminess (@) 10% 312.15+7.63 191.47424.76° 37.71+1.49"
umminess
g 20% 364.11421.49° 262.01£12.30° 36.07+6.64°
30% 458.79+27.95° 246.21+33.77° 46.55+8.36°
Control (0%) 94.11%11.09° 86.13+1.08" 35.3242.93
, 10% 90.5042.42° 72.9245.34% 41.7243.69°
Cohesiveness b be .
20% 71.18+4.44 81.48+4.07 35.54+6.24
30% 67.3623.04° 65.8247.30° 34.9743.15°
Control (0%) -60.00+5.57" -45.33+3.06" -4.33+1.53"
10% -89.33+10.41° -53.00+12.49° -6.33+321°
Adhesi
dhesiveness (g) 20% -149.33+7.81° -81.67+5.69° 12.0048.72°
30% -222.33+6.51¢ -107.00+16.09° 24.33+8.33°

“"Means with different letters within the same columns are significantly different (p<0.05)
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