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Quality Characteristics of White Pan Bread Added with Sunsik Powder

Ye-Sook Jeon* and Mi-Won Kim

Dept. of Food and Nutrition, Chungwoon National University, Hongseong 350-701, Korea

Abstract

This study was carried out to investigate the quality of white pan bread as affected by various amounts of Surnsik
powder, in which the breads were prepared with 0, 5, 10 and 15% Sunsik powder. The samples compared quality
characteristics, including proximate composition, weight and height, fermentation time, baking loss rate, texture, sensory
evaluation in order to determine the optimal amount of Sunsik powder in the formulation. The moisture content of control
bread was higher, in the breads made with Sunsik powder. The baking loss rate decreased with increasing Sunsik powder
concentration. The fermentation time of the bread increased with increasing Sunsik powder content. In sensory quality,
the bread containing 5% Sunsik powder was preferred over the control bread, by color, taste, flavor and softness, while
the 15% Sunsik powder bread had the lowest preference scores. Textural properties by TPA(texture profile analysis)
showed that hardness, gumminess, chewiness increased with increased Sunsik powder concentration.

Key words : Sunsik powder, fermentation time, sensory evaluation, baking loss rate.
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Mz A oy W, 322 600Ce] AH by, a9 IEFL micro
Kjeldahl & A18-3lg] 1, 224 e Soxhlet FEH O
1. M= 2 2333}
Ae] ASE WHHEADAE JE 157, 2R Y
AF i), A E-HA S T2, oI2EAY= 2) Alwto] 27| =X
HEFASAL AOI2E), 2FCHALAY), £EY(QFY), 7} 2de] de} AzG Age] TAL 8ol 7Y
AR ZAS-500 AUZHFFHEM) 52 A T AedlA] 2413 ok WA S sl
2. MAo| M= Table 1. Formulation of Sunsik
A Ao A H T (gl2o]orsls \| Z AAE=S
A2 A5 P EE(R= DL, 20009, A7 7HE)F Materials Content(g)
olgdtd THE ¥ T A& 7B E A3 Kim Romsted barl
1 arle 12.00
ot al(2005)9) ATE EdZ A4E Azt A4 A= omee P
o] ojaly} AL AAze] AZLS AL YRS 0] 43 Nonglutinous rice 16.00
o} A2sa, AF BEE A Yok 9A e A Unhulled barley 1200
£ AR $22 2R AZE ol 4dn 9. 2 Dried black soybean 8.00
4 ZAE = Table 13 2t} Dried yellow soybean 8.00
Table 13} o] A2 G 73 A2le] ARt B2 58 3 Roasted white sesame 2.00
oF 3.49%, =N A 21.96%, A 12.57%, F33F 3.40%, Roasted black sesame 1.00
oA Axle] Adul AR B
olglar sl =) Kim ef al(2008)- Al3+ X2]e] Uil JE H Job's tears 500
A A3} B 8 3.01%, 29 E 14.42%, A 6.13%,
o R Roasted com 5.00
ZHE 2.16%2 Uebsith ste] G 7Y Mol Al 4 tec cor
}-4.@.‘;]' %'1:‘8‘ oé ok )\qu__a_ L’]‘E]'LH Sdt}_ Glutinous rice 13.00
Perilla japonica 2.00
3. Alwgh ©|= Brown seaweed 1.00
2ol A2 T3-S AACCH((2000)0) 5t AF ¥ Freeze dried onion 2.00
(straight-dough method) 2.2 A 235} th. Table 12] HiEH H]& Dried old pumpkin 1.00
2 ARE Aol Fig. 19) 4o W} Aza9T AZ T4 Dried chesmt 100
o 7 3 = 3]
2 9 A|(Hobalt A200C, Hobalt Co, Ohio, USI:])E 10 3t Dried shiitake mushroom 1.00
LAEY-S A9k 2] AEE Hrlsld U e
el gt ymiA] Ay }O}Ofi =a2lel —oEH FA] Dried sca tangle L00
wEslg ok 29 9 ukEe] 2EY-S Hrlsl HF s
o] £%7} 27T/ HEE ST 12 REE X 30T, & Anchovy 1.00
HEE 75%2) EE7](Daeyoung Co Ltd, Seoul, Korea)ollA] Dried sweet potato 1.00
AAe] BE e AN ST 0%l 2aEeich Wt Dried potato 1.00
Bt ukg 180 g B3 thS 53E71E ol A2oA Green tea powder 1.00
2087 70 drasiiey 33 2E T sk WS 3 Sunflower seed 1.00
A1, 22 EEE 370, AU F% 85%lA 3083t stTh Dried banana 2.00
=z} v+ & 22} "2 o 98 & HQ‘E o
24} 3_37} 2 52 S1E 2% 160T, oFgE 2% 185TC Dried carmot 1,00
2 gkE @ B(Daeyoung Machinrey Co, Seoul, Korea)ol| A 45 )
- ° o Al _ - Dried wormwood 1.00
TR TE ThE A2clA 2213 97 F A8 ARt
Dried cabbage 1.00
4, 971 dhH Dried kale 1.00
1) gt ME EA Dried Angelica keiskei Koidz 1.00
He A7HE Aue] Ak HES AOAC HH(1990)e Total 100.00
meh RS £ S8 gwe 10502 A% /G A% Kim JH e al(2005) A
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Table 2. Ingredient composition of bread made from
wheat flour containing Sunsik(g)

Addition amount of Sunsik powder(%)

Ingredients Control"” 5 10 15
Flour 1,200 1,140 1,080 1,020
Sunsik 0 60 120 180
Sugar 72 72 72 72
Shortening 48 48 48 48
Salt 24 24 24 24
Yeast 30 30 30 30
Yeast food(s-500)” 6 6 6 6
Skim dry milk 36 36 36 36
Water 756 756 756 756
Y Control : wheat flour 100%.

5~15 : wheat flour with 5, 10, 15% Sunsik powder.

2 Yeast food :

nutrient of yeast, dough conditioners.

Temp. 30+1C, RH 75£1%, 90 min

20 min at 27C

Temp. 37£1TC, RH 85+1%, 30 min

170/185C for 45 min

Weight of ingredients
'
Mixing dry ingredients
J
Added water(30T), yeast
!
Mixing for 12 min
!
Adding butter and mixing
!
Ist fermentation

|

‘ Dividing & rounding 5‘ Dough weigh 180 g
!

Bench time

|

} Moulding & panning
!

2nd fermentation
!
Baking

l

Cooling at room temperature

Temp. 25C for 120 min

Fig. 1. Bread making processes by the straight dough me-

thod.
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HHE AIZE2 mixing®t 9 20 g & A7 £E0l 1 mm¥
FAE HA22AE 2ol 30T, AU FE 75%2] HE7)0
A 7% 2229 E 7 63 mL)ol £8E u7kx] &

Q5= A7He &3 o}dT:](K]m et al 2007).

4) 57| &=ag &8

WrEo)] A2-g Ar1gel uhE 571 &4 E(baking loss)&
ol 7] Y5t §7] A W] FA Y He AGE AA
AR Ao HF FAS A F ofele} & T4 9
& Al4retriKim & Kim 1998).

Dough weight(g)—Bread weight(g)
Dough weight(g) x 100

Baking loss _
rate(%)

5) HAR 53

Az 218 2204 2A)7F WZEAIZ] T Texture Analy-
zer(TA-XT2, stable Micro System Litd. England) o] -85}
who] crust 8-S AAE F crumb H-EE 30x30%10 mmE
Ze} A28+ 3, probeE 23] ASACE E5lS W dojA
= A7 X R Table 29 22 270 E 53] HiE =4
sl c) 58 @52 71’d(hardness), 2]/ (springiness), &
F4 (cohesiveness), 74J(gumminess), 4 E)4d(chewiness), -2}
*J(adhesiveness) &-°|%1t}

i < 9d gadew A
s e B Tt RS s
12 Aok o] 5 58 Aol selebr] 49 co-
lor), BH(taste), &7(flavor), B 3H(texture), F-=2]-Z(softness),
AAHQA 71E % (overall quality)d] T3l 98 H=(1: v|-%
vk, 9: i FTHE ol g} BrET, AL o
EH AN A 5%, 10%, 15%E H7HE 28-& AH8-s
ReH, FEE e B2 AE Fskd 27 104014
11A] Abeloll B H7HE AAskith Aid oAl ¥4 2%
= Bl G} 5 ds) FAAT 5, He AAF el o
AME wi= AASIAH. AlEe ’E}%C’ﬂ/ﬂ WrEEZ 37
o] Z HAlo AA A, HdEL T2 AAE A&
off thell B7letdvhLee er al 2008).

7) SA He

e AE Ade SAS(Statistical Analysis Systems) &7
Package Program©. 2 F-AF&A(analysis of variance)& 4 A|
3R 3L, FrelAde] e 73 Duncan®] ™z 747d(Duncan's
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Table 3. Texture analyzer conditions for measuring
textural properties of bread with Sunsik powder

Items Conditions
Sample size 30x30x10 mm
Mode Force/compression
Option T.P.A.
Probe ¢ 30 mm diameter sylinder
Load cell 5 kg
Deformation 50%
Pre test speed 1.0 mm/s
Test speed 1.0 mm/s
Post test speed 5 mm/s

multiple range test)& ©]-&3t] ARE FE-& 31 HSong &
Cho 2002).

Kotrlot RAESEE

A= Table 49} B} 8 FFE gizTe] A% 3651%=
7V E=A JElt T, Aokt dAIglo] AlS AR A
o] FE e dz2T vlE] WA Jebgth A48 5~
15%2] 7Vl whak 212} 30.13%, 31.01%, 32.13%= 1ed
ot f212Ql Aol veptA] gt 23)8el 49, ol
277V 134%2 7V Bl veRst, A2]e] drtigel Foie
FE 238 FE FUIALH, 15% A0 L12E
7V A JeRde). ey 2ehiE gkl g3t 10.77%
2 7P wA JeRd s A4S AUk 2ue] v Yelte
v A9 Atol= VERA] 2kttt ol A& Hrlgke
24 "Hrpie] 549 o] ddidog A 7|t
E Aog Agdch 22 AY d2T70) 3.16%E 7
WA el Ao ik whel Srlehe Ao g vel
wrom 15% H7} 7Y 3502 7HE A Vet ole ¢
A goF ¥ A2)(Table 1)9] 2R ghako] 12.5%% Yut
Al e] 22 EK6.13%) Bt 23k Al 7elete
Ao Atg¥ch

2
A& ke Awke] A2} EolE Table 59 2. 4

1. Aol olut M8 4 4
Aol sxE gejste Az Awe] dnt AR 4 uko] Rl 2412 Wzh £ dlRTo] 4826 g2 7MY wisk
Table 4. Proximate composition of breads with various concentration of Surnsik powder (unit : %)

Comporents | Addition amount of Sunsik powder(%)

Control” 10 15

Moisture 36.5120.81° 30.13+0.25° 31.0120.12° 32.1320.53

Ash 1.34+0.21¢ 1.4540.14° 1.68+0.10° 1.72+0.31°

Protein 10.77+1.21° 9.43+0.15 9.44+0.11° 9.41:0.17°

Lipid 3.16£0.08° 3.19£0.10° 3.24+0.007* 3.5040.06*

*¢ Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan's multiple range test.

" Control : Wheat flour 100%.
5~15 : Wheat flour with 5, 10, 15% Sunsik powder.
7 Values are MeanS.D.

Table 5. Weight and height of bread with various levels of Sunsik powder

Addition amount of Sunsik powder(%)

Attributes -
Control" 10 15
Weight(g) 482.6 £3.05? 490.6 +1.15 485.3 +5.03 4896 +13.0
Height(cm) 13.90:£0.20" 12.26+0.15° 11.16+0.15° 10.06+0.05°

*~4 Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan's multiple range test.

Y Control : Wheat flour 100%.
5~15 : Wheat flour with 5, 10, 15% Sunsik powder.
D Values are Mean+S.D.
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om, A7}k what Z4zt 490.6 g, 485.3 g, 489.6 g &2 UE}
wrh 28y {523 2he]= 1At Choi & Chung(2007)
& WL7HEE 10~30%7FA] 7her widegel 79 v
74Fe] B3 ulgo] £ e 7T 8t & 4
T-o} FAR A3E JERIITE Lee e al(2007)2 Z30] &
S 71 AwellA 30% o]/F H7HRE #H3Zw|Ee A
o] Z7I3tell wel 2ol FA} felHoR FrlekA A,
40% H7F7E 718 E=9kha Shich AHe] ol 449
A 7}eko] Z71eHEE Yol 31, 15% 71k 2]who] 10.06 cm
2 a9 o7} 7bg 2Tk Juong er al(2008)S TEIE
ko] HrbEe] F7METE Aol gol7t ittt )
of AR 7S YeRAth 4, Lee & Kim(2001)2 2]
w ko] pHO] -9 5.5 F oA zolot By} 71 A
sfcia Bk vl Qlvk 3 Kang KL(1997)2] Eaelld =
Ahpfr 2o Frbekol SUHErE F-3e} wolvt ket
© A& AR A5 Vel s #7142k o 4ol
stk ¥, Kim er al(2000)2 o'dell& Feloldolu} 2
FE|d 5 prolaminee] T o] WrH| Hl&] BA| &27]
u 2ol /97 gdo] ol wUrte] AL MR X
gktha st wgk 7] ol HHEo R Ax2g
o] R} Zolx = ol frs AR dujEe] pigo Qs
A4 A matrixe] T s)Ql@dtia £ 4 QrtiHe &
Hoseney 1991).

1748 248 AE Fig. 29 &tk 71&E 2
7] 63 mL7IA] EE3le AlZHe ti237F 99.53 0], A
219] H7}gko] 5%, 10%, 15%= Z7}3td] wat 2H2 110.12
E, 129365, 121.718 22 & A|zte] ZAA vehdt) o]
23k A3 Kim er al(2007)2] Hdzx A3 Bate] Hrt
o] FUIEFE FE Azko] ZojHvis Aol Zgtth
Kang & Lee(2004)w 2%e] MHE A|3to] wi=o] ZFHl 3
A A= BAE 7o) B IS v|Aga
W= 39 7k Bl YIS T 810 yeastd] I}
A, e FF9} o utx o2& wl=o] pH 58 A&t
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Fig. 2. Fermenttion time of bread dough made from do-
mestic wheat flour containing different content of Sunsik pow-

der.
1~4: wheat flour with 0, 5, 10, 15% Sunsik powder.

olel @ 2.Ql3} o] M9 FFo] F/HUFE M3 Fhx
g aro] A Elo), WEe] WA Alzhe] el A7 Hsith
Qps|olziet,

| E
S A1 AW H7] £489] 5% A7 Table
63} At 27 #37] EHEL 10.79%= 7P = vE
T, Aale] Hrieke] SRS H7] S48 A Hda
Bto] A4 15%S H718r Awo] 9.15%Z 71 WA Jebst
t}. Juong er al(2008)9] AT T FFotE BTe] HIHE
o] VLS Awpe] F7] £4E0] FoHez Ayt
= A9 FAFSIATE T3 Yang er al(2006)2 B-glucan
A7eke] S71rE 7] 4 80] 7HAEHeH, ol 4-
glucan®] EEglo] A7) wjie)] 744 o g Aztdcin
stth ¥V SHES A2 Hobge] MRS frold e
2 7rasteE A VEET), ol AL MR AR 5 3y
E39] i ridel] o T T8 71903 Aeg A4
A7k 3 229 Adov & Skl o3t 4TS
71X AL R ALEEriShin GM 2008, Lee & Shin 2006).
g, wol 7] €458 OE AHE 3 3dA] 2o 7]

Table 6. Baking loss rate of white pan breads with Poria cocos powder

Addition amount of Sunsik powder(%)

Attributes D
Control

5

10 15

Baking loss rate(%) 10.79+3.60°>

9.73+3.00°

9.42+1.52° 9.15+2.08°

* Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan's multiple range test.

" Control : Wheat flour 100%.
5~15 : Wheat flour with 5, 10, 15% Sunsik powder.
? Values are Mean+S.D.
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% Fol o3 FLSIEAN TRE SUS
< 97) 230A EHEo| FTHEFE
Ae] ZAn Frii sFFTHRoels er al 1993). o]<F Zo] A
2] o] S7VESE HY) EAEC] AT AL A2
e *3-5‘01 FE 393 3y o] LS A

oz A7telojze)

olgtx s, &
3} 3 Ea A

3 for

Mg H7per 2] 22 7He 7 14 (hardness), B2 A
(springiness), -5-71/3(cohesiveness), 734 (gumminess), % 84
(chewiness), 2}/ (adhesiveness) 5= Z75t] Table 7¢I
JeERIQLE AnAe ti237) 131742 B3 @A Jeld
o, AL 15% H713F Awro] 327812 7P BA Jebst
t}. Yang ef al(2006)2 B-glucan 30% d7hol & AEE
ARG 315, B-glucano] B S F4E W
& 3le mo] & B n;q 23l 2] 7]01%) Ao =2 ATt
3ttt =3 HF2 gubEd, SuvkRe] dulde] StdSe
2 Ay} ._7].5111:}_ ZAtels X3 THMoon et al 2004,
Jung et al 2002).

<l

n ¢ Kolrlo} fkiES it

AL 2ot A4 10% H7H7E 09628 7h &
A vebgon, A2 5% H7E71 098, 15% A7) 0.97
B AEZH] oA Aol YRR 3th SAe 4
2] 15% H7} 2lo] 05302 7H BA Ve, A2 5%
A7} 2ol 0.572X4 718 A vehith A3 A34e
277t 24z 7316, 70.5302 7 B JeEldm, A2
15% 7} 2wk 24z} 173,59, 169.972 73 =4 JERstch
Jung et al(1997)2 F7HF A71EE EElsi A2 w9
54 Atela @4 oiR 2 Frhg uel ozl 2}
°]& Holx] ¥etha SR, HIAEL T8 o] &
7V s St ot fAReE 2AE Jelich B3
el 277 0252 7P RA JEba, A4 5%
A7t 2ol 1122 7P A4 vERem, A4 15% A7)
2z} fol Al Aol= ¢ldTh

Mt

6. 4Aluto] U=mT}

K2g ket Az 2] #% 7AAL A¥R= Table
87} k. Mo tigt Hr} A=, A4 15% Ao} Awke] 7)F
=7} 5022 7P BHA vERta, 2771 7.088 M =

Table 7. Texture of bread crumb prepared from wheat flour with different amount of Sunsik powder

Attributes Contro]” 5 10 15
Hardness 131.74435.43" 163.65+432.42° 191.97+78.40° 327.81+99.02°
Springness 0.96+ 0.01? 0.98+ 0.01 0.96+ 0.01 0.97+ 0.02
Cohesiveness 0.56+ 0.01" 0.57+ 0.01° 0.53+ 0.02% 0.53% 0.01°
Gumminess 73.16£17.72° 93.36+17.47" 102.52+38.51% 173.59£49.90°
Chewiness 70.53+16.43° 92.03+16.56™ 98.42436.62™ 169.97+48.71*
Adhesiveness -025+ 025° 1.12+ 0.32° 039+ 0.17® 0.60+ 0.38°

* Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan's multiple range test.

Y Control : Wheat flour 100%.
5~15 : Wheat flour with 5, 10, 15% Sunsik powder.
? Values are Mean+S.D.

Table 8. Results on the sensory evaluation of breads with Sunsik powder

Sample” Color Taste Flavor Texture Softness Overall quality
Control 7.08+1,74% 6.33£1.52 6.50+1.84° 6.00+1.25 5.58+1.05" 5754217
5 6.91£1.21* 6.91+1.21 6.91x1.47° 7.00+1.71 7.50+1.47° 6.91+1.41°
10 6.75£1.56" 6.75+1.67 6.58£1.93" 7.16£1.90 7.25+1.82° 7.41£1.28°
15 5.00+2.08° 5.75£2.32 5.16+2.63" 5.83+2.69 6.001.56" 6.412.18"

? Means in the same columns with the same letters are not significantly different at p<0.05 by Duncan's multiple range test.

) Control : Wheat flour 100%.
5~15 : Wheat flour with 5, 10, 15% Sunsik powder.
? Values are MeantS.D.
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A Jebdth gke M4 15% A7 5752 7R BA U
ERAIL, A4 5% H7HE7E 6912 7 A LEebstT) 3o
= A4 15% A7 50622 7P WA ek, A4
15% A7F7F 6912 71 A vetgth 22238 A4
15% A7} Aol 5.830.2 7P B Velyka, A14] 10% 3
77t 71622 7S A JERgth we] 223k vl
2 glutenol] &Jste] A==, D7FFo] diste] M2 A
7Hte 2 Q1319 gluten?] H=7) A= A7) wl o)t At
Fch(Shin & Shin 2008). T} 27+ BE A|R|A Fe
2ol zlol7t Ptk ol 4o 37k g zha IR e
7o gtell & 92 PR F= A
B2 E&2T7F 5.58%2 7 wA vEebda, A4 5% ot
F7F 15008 7HF =& AEeE Jelth AA A 715
= g2 5752 7 BA Jeldked, A4 10% 37t
T7F 7415 7% =4 JERATh

LSS o
>
1l
e
vs
T
I

2 o

Az, i e 277 7P A e, A4S

7kt Alme iz HlEl GA Jelgt) z38e] 3%
HET7F 134%E 7H8 9 delsda, 4ol ool &
7VESE kel 2ad g3 g2t 78 A
el s, A4S H7gE Aol vhAl vl o fo]Ael
ztole gtk 2R A, A4 Hrlak] wal F7}
sidch Aol BAE tizTo] 7 Bkt ol A4
o] FHrtekol F71ahE Yol wtEe] whg A2 Yz
T7F 7% Bsk3 A4S AR Awke] whE Ajzto] HA|
Yelgtth 571 S48 Utz 7R A vebda, A
2lo] 7ol SRS AT AL A4S 15%
A7vek Ago) 71t e9km, Uizt 7 WA YEbsich
SRAE A 5% 7 Aol 7P w=A vk, A4
15% Z7F Auo] 71 A Jehdel A% e A
2 15% A7F Awo] 718 A vebda, gzt 2 ¢
A Jergth B23e A2 5% Ho} o] 71 =] Vel
sot, A2 15% H7b 2 oA Aol gt &
HA &% 27, 2 A8 949 Aoy VERA
EUTt. W AAF A3 A 2Tk A2 5%, 10% 7t
2lmbo] A Ve, A4 15% A7} 2wl s rt 7
A GA depdch e A4 5% H7) Aukel b B4
Yebd s, A4 15% H7F 2ol 7 WAl Yehgt) 2=
e A2 5% 10% H7F 2o] 718 A4 yehdm, A
A 71Exe] Aibs A4 10% F7F77F 78 =4 el
ot st 22708 BE A|ZlA felAQl 2tolrt itk
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