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Quality of White Bread Containing Aster yomena Powder

Yong-Joo Kim', Ji-Suk Jeong'? Eun-Ha Kim? Byeong-Gil Son? and Geun-Bae Go’

!Gurye Wild Flower Institute
“)Gurye*gun Agricultural Center

ABSTRACT

Aster yomena is a perennial plant that belongs to the Asteraceae family. Seasoned wild vegetables are

commonly used as functional ingredients because of their bioactive effects against oxidation, cancer, and inflammation.
A recent report showed that ethanol extracts from Aster yomena effectively inhibited gene expression related to lipid
accumulation within interstitial cells to prevent obesity, further raising awareness of its usefulness as a highly functional
ingredient. Several studies have investigated Aster yomena, but none have investigated the effects of processing on
its use. Therefore, this study investigated the quality characteristics and antioxidative activity of breads in which refined
salt was replaced with Aster yomena powder at 0, 0.5, 1.0, 1.5, or 2.0%. Bread containing any amount of Aster
yomena powder did not differ significantly from the control in terms of appearance, aroma, taste, texture, and overall
preference. In addition, higher levels of added Aster yomena powder were associated with greater 1,1-diphenyl-2-pic-
rylhydrazyl radical scavenging activity indicating the potential for production of highly functional bread and noodle

products using this material.

Key words: Aster yomena, wild vegetables, bread, functional, antioxidative activity

M B

A5k AAET 2L w o do] s el whe £
o802 vheket Fejo] A7 % AEFIL ALE L o,
el =87k Frveka Utk We] 8 Fhs HE, &,
A" T AF e F7HA HIRE 18y Bk 59
o] H7|% gt} 58] A, AdWA A3 H HEF
22341 F8 AR A de HEF FArt
APBREA 2 FEREAL glom(1,2), T YEFL
A HgFS TV IS FHEAA 1EGS
= 8ol Ha Jth3). -vE A 1 UrEE'
£ 20109 4,831 mgo 2 A AR 77 F(WHO)®
A=) 2,000 mgHt}l oF 2.48] HAE =4 *Mo}L
4), TEvEkeE A4 H9E578 e s, =34 *%ﬂ !

A a2, A7 A8E o2 YERS FIAHF
kAL ATH(5). F & BUERFo} 2% o] FE A A ol A =
UEF At AHE F017] Astd YEF A3l 874 24

2 A% A 5o =S sk k).

a0

o

Fl
o

:Di

rxmim X
Of;mlos;:\momr&
ﬂrﬂoﬁﬁérlrﬁrg

~

|

[¢]

Received 10 September 2015; Accepted 8 November 2015
Corresponding author: Ji-Suk Jeong, Gurye Wild Flower Institute,
Jeonnam 57660, Korea

E-mail: herojisuk@hanmail.net, Phone: +82-10-3528-7174

Sael Fas A7 4

o] Fddl 43 2 4EA ArhER). BE A
oAl 2%9] 4wol %.47}Qu1 xﬂm Al Bkb 7)4 0l Az
T Qs wA Kim (99 Aol = 2.0% WRke] A&
Fagonn A AL X8 = Qvty BaEd)
AT B AlBEo] A X 8EF 2Eo #BAo] oA

wet QA Fo] Apuso] Puls . glom, Aol F

1g0]7] $1ae] 2<elolel(10), A1), 7HI(12), 4H)
7HRU) B4 GUT 4 L2, EEAS) W
FHAT) Bl TR Al BRe Wrksel A
91 ﬂwg el @) wnsisi, o) A
of Bue AshE Awe 54w o %, @7 3
HNA 71E 2ulRl 0B B 4 Sl
A Yt ol F& S o) st
4 b

o Y

_O‘L_uJF[‘X'

K
o
(R
4
e

| &% 72 mg,



% 85 AA%

2 mg, 15 A 4 mg, dZoWF 6 mg, HE 6 mg
Ao ez A, F&, ZH, AT T €2 UEL b

o
F o8le UEF FH30l S/ o a3
AFA 11 mg, F 7 mgS R Y s er, v

i
A HEFE HEFO] HEHA it HFAol= A

EF ¥l 1 mg/100 g0 A9 gIAem(18), e
ARE R B Folal 281715 &olaA &7] fste]

A F- o] gstaL glo] HEFO] A9 fl= HeER = 5 3tk
ZR Aol = 3lile| &3l thdA] xR0 FUEX

v S22 WA g Wbl A Hxe
o B, ghlel A A%, HE,
ol ®O] dfA Fof ko o]gyo] git}
(19). gk F13te]

T
=2

M

51

ol

o

izl

rH

1= o
o

>

= =

&717F 9lo] A 8-S EXae Ao 4 rh20). Ak
B2 I HYE 283 AER S5A40] gla Bha} kol
2 Zoz AdHA St AHAUES o 2Rk oy gt
A Aoz #Ao] FolxuA ZhE abaitEo] Al

ot
o]
o,
ot
Z uQ
IN
offl
ox
gk
ox
re
-
N
B
™
o
i
=2
o,
o
=
ui
o2

&
AFEE FU22), FAF2I), oD RY o 2eleh

VNN

Asf BAakst 249(24), Al whE AegA T
AT7F BAEATH20). HF 52N H A vy
A

of
L
o F

H =
2
2
£
1
N

=] =
AAEH 24714 +9 2 754 HAE A

ﬂol—

o

A | dgts F= A A=
A T oAl 2 AEFA A 2t s Aew
(25)%= A&HFAe] FEE &

T o oo N ofo 2 8 ook o N g

[e]
Aol £ A7hES

Az
2 Aol 283 AEQ] &F-A o (Aster yomena)s A
e P EANEAE ASHANFE G A o)A Auje

_\d
b
o
my
k!
g
=)

Ao 2014 490l AHT F& AHEEITE A8 olF
A AA Z AF T water bath(BS-31, Jelo, Incheon,
Korea)& AF&3ste] AA 1 kgoll 20u1(20 L) S/HTE
96+1°C& 7Fdatar 3%t vzl v 52& & 187
FABEAL, Tl FFFol AV =S @3 Anks ALE-s)
o E7]2 A A 71%7](SH-FDO150, Samheung, Se-
jong, Korea)Z 50°Col A 10~12A17F 9Z A% 39t} A
Z A&+ YA 7](SMX-4000DY, Shinil, Seoul, Korea)=
213ke] 80 mesh A& F#AIZ = -80°C deep freezer
(MDF-U53V, Sanyo, Tokyo, Japan)ollA W& X 3% 3
Abg-atd Tt W7 (3 &, Beksul, Yangsan, Korea), W
E](Seoul Milk, Seoul, Korea), WA (CJ Cheiljedang,
Incheon, Korea), 25 (YY 100%, CJ Cheiljedang,
Busan, Korea), 4 &#(Seoul Milk, Yangju, Korea), 7
Z 0] 2~ E(Sungjin Food, Gwangju, Korea):= A=A

RJsko] A&

-

L [ES
Z5go] Bk W7k A4 Ao AR WFHE Table
13} 2t} 5ol Ee] 7k 0, 0.5, 1.0, 1.5, 2.0%
& A7bEok vl gt kS HUbste] ERVFER ARS
A Aol FA-L Kaiser A"7](KBM-5000, Guang-
dong Xinbao Electrical Appliances Holdings Co., Ltd.,
Guangdong, China)®] A-sA% 7~ T ZFHEW 323
h 20 min)E o] &3 AWy ow Axskglon, Az
AR B¢ st 2oz d7|E AAS v £
4 588 ARE AR

A o

O o
O
o
8
ko]
)
=]
=
o
%)
o
=3
®
—
)
ko]
)
2
il
>~
=
ofo
ol
o
£
|\
ox
ofi
o
38

o

o] pH §42 W5 5 g3 T/ 45 mLE 30%3H
Z3l3l & o] ¥} (Whatman No. 2, Whatman, Maidstone,

S

S pH meter(UP 25, Denver Instrument,

Table 1. Formula of bread with different amount of Aster yomena powder

Aster yomena powder content (%)

Ingredients Control” AY0.5% AY1.0% AY1.5%" AY2.0%°
Wheat flour 350.00 34825 346.50 344.75 343.00
Aster yomena powder 0 1.75 3.50 5.25 7.00
Butter 2275 2275 2275 2275 2275
Dry yeast 5.25 5.5 5.25 5.5 5.25
Sait 3.50 3.50 3.50 3.50 3.50
Skim milk powder 15.75 15.75 15.75 15.75 15.75
Sugar 21.00 21.00 21.00 21.00 21.00
Water 210.00 210.00 210.00 210.00 210.00

UControl: added with none. ?AY0.5%: added with 1.0% Aster yomena powder. *AY1.0%: added with 1.0% Aster yomena powder.
YAY1.5%: added with 1.0% Aster yomena powder. ?AY2.0%: added with 1.0% Aster yomena powder.
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Table 2. Change in pH of dough and bread prepared by different ratio of Aster yomena powder

Levels of Aster yomena powder (%)

Properties Control AY0.5% AY1.0% AY1.5% AY2.0%
- Dough 5.18+0.01° 5.20+0.02° 5.27+0.11% 5.30+0.01° 5.33+0.02°
p Bread 5.27+0.01° 5.39+0.01° 5.36+0.02° 5.41£0.01° 5.45+0.01°

Values represent mean+SD.
Samples are the same as Table 1.

Means with different letters (a-e) are significantly different in the same row by Duncan's multiple range test (P<0.05).
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Fig. 1. Total polyphenol in white bread added Aster yomena
powder. Values represent the mean+SD for triplicate experi-
ments. Samples are the same as Table 1. Means with different
letters (a-c) above bars are significantly different by Duncan's
multiple range test (P<0.05).
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Fig. 2. Electron donating ability in white bread added Aster yo-
mena powder. Values represent the mean+SD for triplicate
experiments. Samples are the same as Table 1. Means with dif-
ferent letters (a-e) above bars are significantly different by Dun-
can's multiple range test (P<0.05).
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Table 3. Change in baking characteristics of dough and bread prepared by different ratio of Aster yomena powder

Levels of Aster yomena powder (%)

Properties
Control AY0.5% AY1.0% AY1.5% AY2.0%
Dough  Weight (g) 622.90+0.35" 622.400.60" 622.70+0.63" 622.90+0.36" 617.60+0.36°
Bread  Weight (g) 538.40+0.50° 541.30+0.44° 541.40+2.02° 545.70+0.50" 547.50+0.56"
Volume (mL) 2,325.00£0.36"  2,315.00£0.66°  2,295.00+0.87°  2,255.00+0.40°  2,118.00+1.00°
Height (cm) 16.00+0.17° 16.50+£0.52° 15.30+£0.20° 15.40+0.10° 14.90+0.10°
Specific volume (mL/g) 4.32+0.00° 4.28+0.01° 4.24+0.00° 4.13+0.00° 3.87£0.00°
Baking loss (%) 13.57+0.01° 13.03£0.34° 13.06+0.01° 12.390.00° 11.35+0.00°
Moisture content (%) 38.76+0.17° 40.70+1.10° 41.63+0.14° 41.12+0.37° 41.65+0.48°

Values represent mean+SD.
Samples are the same as Table 1.

Means with different letters (a-e) are significantly different in the same row by Duncan's multiple range test (P<0.05).
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Bread

Fig. 3. Photograph of dough and bread
with different amount of Aster yomena
powder. Samples are the same as Table
1.

Control AY0.5% AY1.0% AY1.5% AY2.0%

Table 4. Color values of dough and breads prepared by different ratio of Aster yomena powder

Levels of Aster yomena powder (%)

Color value

Control AY0.5% AY1.0% AY1.5% AY2.0%
L 86.08+0.14% 77.77+1.03° 73.65+1.26° 68.91+1.33¢ 66.14+£1.00°
Dough a -1.78+0.01° -4.94+0.10° -6.19+0.19¢ -6.81+0.13° -7.26+0.19°
b 18.73+0.05° 19.85+0.13° 20.11£0.49° 20.37+0.80° 20.34+0.72°
L 49.65+0.19" 51.36£0.67" 47.81£0.19° 41.83+0.24° 45.86+0.19°
Crust a 10.22+0.06° 8.52+0.04° 7.66+0.03° 7.23+0.07¢ 5.31£0.06°
Bread b 16.96+0.14° 20.20+0.02° 18.87+0.20° 13.12+0.23° 15.85+0.17°
rea
L 69.48+0.67" 66.04+0.19° 63.03+1.73¢ 61.37+1.81° 58.0120.42¢
Crumb a -2.00£0.06 -2.89+0.06" -3.77£0.07° -3.88+0.09° -4.01£0.05°
b 10.02+0.47° 11.47+0.16° 15.70+0.35° 16.02+0.62° 17.07+0.24°

Values represent mean+SD.

Samples are the same as Table 1.

Means with different letters (a-e) are significantly different in the same row by Duncan's multiple range test (P<0.05).

L value: degree of lightness (white +100 <> 0 dark), a value: degree of redness (red +100 «»> -80 green), b value: degree of yellowness
(yellow +70 <> -80 blue).
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Table 5. Textural characteristics of bread with Aster yomena
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Levels of Aster yomena powder (%)

Texture properties

Control AY0.5% AY1.0% AY1.5% AY2.0%
Hardness (g) 106.83+1.07° 108.130.55 112.57+0.25° 131.67+2.38" 148.93+1.27"
Springiness (%) 4.10£0.91™ 93.94+0.33 94.06+0.62 94.39+0.49 94.18+0.86
Gumminess (g) 96.33+4.31¢ 9.46+0.89% 104.37+0.93° 119.27+3.91° 134.57+4.59"
Cohesiveness (%) 0.15+3.20"° 91.98+0.73 91.16+2.30 90.57+1.47 91.30+1.82
Brittleness (g) 90.68+4.92° 93.44+1.17° 96.07+3.87° 112.59+4.18" 126.76+5.49"

Samples are the same as Table 1.
Values are mean=SD.

Means with different letters (a-d) are significantly different in the same row by Duncan's multiple range test (P<0.05).

NS: not significants.

Table 6. Sensory evaluation of bread with Aster yomena powder

Levels of Aster yomena powder (%)

Control AY0.5% AY1.0% AY1.5% AY2.0%
Color 5.30+0.80" 5.20+1.44° 4.80+1.82% 4.40+1.39® 420+1.51°
Flavor 420+1.71™ 4.40+0.94 4.30+1.66 4.20+1.01 4.10+1.48
Texture 4.50+1.32N 4.50+1.32 4.60+1.05 4.40+1.05 3.90+1.48
Taste 4.50£1.67° 4.90+1.07° 4.50+£1.61% 4.40+1.05% 3.80+1.51°
Overall acceptance 4.70+1.46" 4.80+0.89" 430+1.72° 4.40+0.82° 3.70+1.46"

Samples are the same as Table 1.
Values are mean=SD (n=20).

Means with different letters (a,b) are significantly different in the same row by Duncan's multiple range test (P<0.05).

NS: not significants.
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