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Antioxidative Activities and Quality Characteristics of Steamed Roll with
Added Ligularia fischeri (Ledeb.) Turcz. Powder

Yi-Ping Sun - Yi-Ji Jeong - Young-Sil Han'
Department of Food and Nutrition, Sookmyung Women's University, Seoul 04310, Korea

Abstract

Purmpose: The purpose of this study was to investigate antioxidant activities and quality characteristics of the steamed roll added
Ligularia fischeri (Ledeb.)Turcz. powder. Methods: Steamed roll were prepared with different amounts (0%, 0.5%, 1%, 1.5%, 2% to the
flour quantity) of Ligularia fischeri powder. Results: As a result of measuring the normal component and the sugar content of the
steamed roll added with Ligularia fischeri powder showed a tendency to increase as the added amount more significant increase
(»<0.001). The pH of steamed roll significantly decreased with fermentation time (»p<0.001) after again appeared a tendency to
increased (p<0.001). The moisture of steamed roll were measured by significantly decreased as Ligularia fischeri powder content
increased (p<0.001).The results of color value, L(lightness)and a(redness)values decreased with b (yellowness) increasing concentration
of Ligularia fischeri powder (p<0.001). In texture analysis, gumminess, adhesiveness, cohesiveness, springiness decreased while
chewiness and hardness increased as the amount of increasing concentration of Ligularia fischeri powder (p<0.001). According to the
sensory evaluation, appearance, texture, moisture of 0.5% group received the highest score, color, flavor and overall acceptability were
showed good results in 1% group (p<0.001). Concolusion: In summary, this study was considered that it can be manufactured as natural
functional food that can sensory preference in 1%steamed roll added with Ligularia fischeri powder.
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sl B4E zZhe EYds SRES et 9

(Kwon YJ & 2002). $-Elyetolixs 2w ojgal &
= M) T2l mAR] g Aol
ol A= =stItel] &t thdA) EAECIT 7}E whot), 3Feke hlRE Bo Sz AEoA )
(Kwon SB 5 1999). 2 &3¢ ojddsl& 4&o= o Q7] Wil Aol 3 HAY F 8o 284 #7)
o=, By Aopx, & 5oz HFFHdTh FTHE = Stk 23 BE AwoAs vl gl wrkeE e
gkt o] Hojupar Aol {7t FH-ske] WHH| g E w9} 313 9S F24] 02 H=thLee MH 2000). 317 ¢
7b Fstal e daw o AN e oy Awy dE whe £3U)E A TE7] wiEel 2

I.ME

= # (Ligularia fischeri (Ledeb.) Turcz.)& T2 &A

Ao =2 8 A Uth(Hong JH & 2008). F3= HIEMT] A,
B1, B2, C3} Yo|o}al Fo] FH3}IH(Rural Development
Administration 2011), BIE}R] A%} B-7}2HIS] ggFo] o
& AaFrol Hlel HlawA =tHChoi MS & Yang JK
2008). #H= #w, ZF, vkvls, &, o 9 FU1E
I AEZ 0 29} FuASEQ 29} e 2lo]Adfe &
H= =2 Ho|tiCho SD & Kim GH 2005). 3+ &

waoh Z2wst dge] gloA LR VIs8S AU
HZEFTHChoi DM 5 2007). 3}5etel] #A3t AgAT=
=il ole) oM T A9 glom 3¢k} nls:
g Aol Tl M3yt Baw Ao, Hubo]
g ATEe =y AW Az HEe AlE Wk F
2 2 A A 2H(Kim CS 5 2001), 3xH IAES
QA FUHEe Beprhe 3 Awe] FAEA(Kim MA
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44 @/(Choi DM 5 2007), HH3 AY £L2 H7L
gk o] Fd EAo] 3k A(Hwang

5ol Stk HIole okd gAY A8 e gista
e WA 2AE AU At 2 22 A F ZA| 9
7% 71648 Besta dstele A7 ASHo=E
2188 31 JTthMin SH & Lee BR 2008). ~1&1} 3}5<k
of T3 AF A= A9 glo] FFtel A &A1& A
7¥ste 71583 AAE 2 71E58E AT A ke
A7 sty HE Tl e FFETH o T
Eo] F4o] t3l QAo 7 I 2]F) Y3 7137 =
I Q3 e AE] Y= A 3 AthKang YM
2006). Fitsl EAdo] Hold U B Al FHY
7158 AELEH o]87teARS =ol7] Hdl B ATl

[ b
Me 53 B2e VIR ] dqtst 243 F4
s4e 2HHA
\EPVER-TIETE
1, Als =2

=0
B A AR FFHE AUE BATOA 20149
B(4-59)° AT A& ARESIATE FFE Az AR
¥ 2U7}(Deahan Flour Mills Co., Ltd., Seoul, Korea), ©]
2~E(Evergreen, Incheon, Korea), 2]-8f(Sajo Haepyo,
Incheon, Korea), 252 A A(CJ, Incheon, Korea), B
THITE AHESITE Aol ARESH 1,1 diphenyl-1-
picrylhydrazyl(DPPH), Folin & Ciocalteau, gallic acid &
9] AJek2 Sigma-Aldrich Chemical Co.(St. Louis, MO,
USA)S| AEZES AHEslA 1 99 Aok 152 AHE
3HA T

2. 32 M=
Wang S(2011)e] #HAFE Farste] duddE

HA | viFgnE A=t ek Az 2H
Table 13 2t} 3Fke] wigHlE FAE Wi
100%E 7|Fo2 3 B2 0%, 0.5%, 1%, 1.5%, 2%=
Z7kele] Qb3S L) 30°Co] o] 2EE =9l U 71ES
AL U2 AsEs 9 9SStk 92 37°C
Z719] incubator(IB600, JEIO TECH, Daejeon, Korea)oll
A IAIRE B9 12 HEAIRD & O] HEEste] dogiE
0.5-0.6 cm T/ VEEgo] HEE QA Holx 7152
< 3 H EE ot 9 2 em ZolZ AU thA 37°C
incubator(JEIO TECH)ol| A 20%3F 23} HEAIZl & 23}
Lg7F B =S 100°C Ao 1583 A o2 9
ZYA A polyethylene® 0.2 ZA3IYTH L5 20°C, 55
50%2] 274 BAstAA APt
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Table 1. Formula of steamed roll prepared with Liguania fischer,
(Ledeb)) Turcz, powder

Ligularia fischeri powder content (%)
0 0.5 1 1.5 2
Wheat flour 100 99.5 99 98.5 98
Ligularia fischeri powder 0 0.5 1 1.5 2
Salt 1 1 1 1 1

Ingredient (g)

Yeast 2 2 2 2 2
Water 50 50 50 50 50
Soybean oil 0.1 0.1 0.1 0.1 0.1

N7t B9k B2 7 Z(Bondiro MCFD 8508, Ilsin, Seoul,
Korea)dlSith. 54 %3 FHE 2171(VCB-61A, Hallde,
Kista, Sweden)Z V}3f|$ & polyethyleneZol| ol -40°C
oA BASHA A FE ARESHATH

4. BE 2 Ml 5130t ZUSY

1) YHEE

AubAg R B2 AOAC(2000)0] 71F3te] 2 A8
ok RS X e)d 8% 7](MB45, Ohaus Corporation,

Zurich, Switzerland)E ©]-&3}] 105°C FY71HE A=W
o8 AR on, 2MAL AFHALZFEA (Kjeltee
2200, Foss Co., Slangerupgade, Hillerod, Denmark)E ©]
£3F] Micro-kjeldahl dA& AW, 2ALL 25 24|
1 FZ7](Soxhlet Avanti 2050, Foss Co., Slangerupgade,
Hillerod, Denmark)E ©]-&3%F Soxhlet’s F=9H, Z3E2>
717138 Thermolyne F-48000, Bransted/Thermolyne Co.,
Dubuque, 1A, USA)E ©]-83F 550-600°Coll A 215353}
Hog 247 A5tk 2 A2 33 HhEsie] e
Hogk o2 Yeidiglth. gestEe] ke AP ol
gsto] 100014 2, 2=, 228 9 23ES A

Qe #oE2 YERR AT

2) B

=3 B H7} gF<te dE= GEA(PocketPal-1,
ATAGO, Tokyo, Japan)E AH&3t 3ttt 3452t
1 ¢g& 7 10 mLE %3 homogenizer(POITYTRON
PT-MR 2100, KINEMATICA AG, Littau, Switzerland)=
15,000 rpmellA 123t #4838 A & F5HS Fsko
=738k

3) M
A== color different meter(CR-200, Minolta, Co., Osaka,
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Japan)E AF&-3}o] L(lightness), a(redness), b(yellowness)
o] #g 33 St HAFoE UepIT ojW ALE
g ®F o] Lk 97.26, adt2 0.07, batS +1.919]

AT

4) pH

o] pH w42 Wh5o) Alx A%9) 12 &a, 2%
g SA 39 pHE pH meter(F-51, HORIBA, Kyoto,
Japan)E o] &3l TAE R =H3N T} WSl pH= Hl
Aol BE= 5 ¢& S/ 45 mLet $7 magnetic stirrer
(MS200HS, Motops Co., Seoul, Korea)Z nHFA]F7|3L
AR SR AoA HlE o 5 g¥S FH Sk 45
mLe| FFTE 7Fet dstAl E4AMAA AFHA|(Cat
No 1002 110, Whatman, =A], China)Z J#}3F % 33

sFQFE Al xzste] IS & SAF o, FH BT
A7F sHFte] HI(mL)= SAX SR (Pyler EJ 1979)S
o] g3ttt Hl8HL2 3HFQF 1 go] AASH= FI(mL)
2 Yeifilth B3ES $A9 7P 52 FXE S ¢
Folo] Pyt FAE o] oy A& B8 MESEE #
B S=g

FE(%) =M =2 TR 4 =019 BTA]) x 100

o2

6) XXz

=5 22 A7t sy =A% A 3 AR F
b Ao BT & 3HF kS YT F7)(2x2%2 cm)E
22} texture analyzer(TA-XT2, Stable Micro System L td.,
Haslemere, UK)E AR&3le] ©l2x  HAFEY(texture
profile analysis, TPA)= AAISIATE 54 272 probe 2
mm needle stainless, pre-test speed 3.0 mm/s, test speed

~

[

1.0 mm/s, post-test speed 5.0 mm/s, distance 10.0 mm,
trigger force 5.0 gO 2 =43}l 7 E(hardness), -2t
*J(adhesiveness), EHAd(springiness), 74d(gumminess), &
HA(cohesiveness), %4 (chewiness)S 33 HHE =43}
T Fad FEUAE eI

0!

7t

71 shF /bl IAFAAE 75 A=W
AT e ade sHARNE . 2FYFT
st T 108 T A 1082 Hd= dAst
THAIZ & 2% 234 Alolo HEHALE ST 315
kS U3k F71(AA 3 em, =°] 2.5 cm)E 22} A
Aol Fa1 GRS o] 8ste] 7} AI5S MSE FA
3t & =3 A AFStATh 4 A5 Aol AR g

M ofr
i)

e

lj&rtu
1-'10
2 2

ol

g
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o] XA UEE I Jjo] AEE HUI3 T wie
2 dete A7 E H FristeER sdith A ¢
=2 2] F(appearance), A(color), FF(flavor),
(taste), ZZ7H(texture), = 3H(moistness), Al 7
S(overall acceptability) 2.2 748 HEROE FHFEX
FIPBIER 91 7|55} B44E e HSE

Lo ot

_

1 o fob 8 o >

‘m oL

e

5. 55 =2 &I} atF(ete| etitet gl

=
1) & E2jHls &

% Zo9E IS Swain T & Hills WE(1959)2]
o F3te SAsAS T3 F=F 150 pLoll 2,400 uL

(NaCO3)(DUKSAN, Ansan, Korea) 300 uLS 7}ske] A

oA 24%E FF WAL F 725 nmellA FREE =
pzs

ol

3t EFEAZ gallic acidS AHE3te] HHFAS 2HA4
3 F Zdls FEFS gallic acidimg GAE/g)= 33
HHEste] Ao HHFghS el

2) DPPH XtQ2iC|zt A&

DPPH At 2]z tigk &7 &3= Blois MS  (1958)
ol Fsted 43t Al 900 pLoll DPPH -84
300 pLE 713k vortex(CM-100, EYELA, Tokyo, Japan)
2 WHHE oy Aol A 304 F WESAIZL ¥ 517 nm
oA spectrophotometer(V-530, JASCO, Tokyo, Japan)Z
o|-g3t FFE=E FASAUTE 33 W FAHst 4
Headh FFEAE JER AT

DPPH free radical scavenging activity (%)
= (1-Sample absorbance/Control absorbance) x 100

6. SAIXE

RE g9 B EAS SPSS Statistics(ver. 22, IBM
Corp., Armonk, NY, USA)E o|&3l3 o, Z& 4g 2
=2 33 WHE SA3t] H (Mean)? EFHAKS.D.)
2 Uit 2 A3 e 198 HES sk
One-way ANOVAZ ®X33 AMSHFSE Duncan's
multiple range testoll &8 753 THp<0.05).

M, Zot o w3
1. =25 2% &7t stxete] ESEEHY
1) YUHiME
T3 ol HrlFe dElske] Az sk qke] Uk
AES =A% AFHE Table 20 AASIFTE T B
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Table 2, Proximate composition of steamed roll added with different content Liguaria fischeri (Ledeb.) Turcz, powder

Mean+SD
Composition (%)

Sample Moisture Crude protein Crude fat Crude ash Crude fiber Carbohydrate
L-0 40.13+0.27° 5.05+0.08" 2.91+0.23¢ 10.13+0.11¢ 0.19+0.03" 41.88+0.29°
L-0.5 39.65+0.06" 5.17+0.04° 3.13£0.62° 10.34+0.12° 1.53+0.11° 40.66+0.06°
L-1 39.26+0.16™ 5.24+0.06" 3.26+0.12 10.45+0.08" 2.3240.19° 39.78+0.25"
L-1.5 38.88+0.26° 5.72+0.17" 3.39+0.04 10.65+0.35% 2.67+0.38" 39.67+0.12°
L-2 38.60+0.12° 6.03+0.07° 3.5440.86" 10.94+0.09° 2.81+0.41° 39.10+0.03°

F-value 55.80"" 51.837" 30247 39.63 86.02""

L-0: steamed roll prepared with 0% Liguaria fischeri powder.

L-0.5: steamed roll prepared with 0.5% Liguaria fischeri powder.

L-1: steamed roll prepared with 1% Liguaria fischeri powder.

L-1.5: steamed roll prepared with 1.5% Liguaria fischeri powder.

L-2: steamed roll prepared with 2% Liguaria fischeri powder.

™ Values in same column with different superscripts are significant different by Duncan’s multiple test.

#xp<0.01, ***p<0.001.

o] AukAE F 2okl 13.04%, AW 4.61%, 2=
100 ¢ B 0.60 ¢ S HIATE FH &L 0% 0.5%, 1%,
1.5%, 2%%S 71t g5te] = id ke 5.05-6.03%,
ZA SRS 2.91-3.54%, Z3]E IEFS 10.03-10.94%,
226 L 0.19-281%F =F B2 Hrlgko] Z71&
TE o WE ol 7R (p<0.001) FFH
2% H7hrol M =tk g@rskE 32 41.88-39.10%
2 FF &9 Aol wet A8k thp<0.001). Kim
KT 5(2007)2 Adx AJ% B8 H7F 2we] THAE
A AFA Aol BslE e ddx gl F
Vs st or AWy 3EgEe Adx 3
o] Z7tel upet Frlekdtkal Rkt skt 7
ShFe FH7REO] 40.13%, 33 B2 0.5%, 1%, 1.5%,
2% HIEZ H7FgE 315kl ZF2t 39.65%, 39.26%, 38.88%,
38.60%= AF9| H7tEFo] VT E fradhe AEke
HAHp<0.001). o= 3 29 T2 590l

7MHRET B E7] Wil AS® Az th(Park BH

2014). Park BH 5(2014)9] &3 = AF-ol osiH

7R FEATEHLS 191.37%0), ¥FH B2 4
AeE2 256.15%5 EATE  AFolA FH &
H7VeFol| wel whso] Egharo] wolxl A2 Yang S
& Jin SY(2013)9] =3 ¢ Myt AW Al fARS
AegS Rk

L ot

1

M A4 gl oft nd

™

2) G, M

=5 B¢ HUt 3F<e] 9 S8 A H= Table 33
2o, A7 3dEE 0.58% 9o, ¥3H B 0.5%,
1%, 1.5%, 2% 7S 242 0.60%, 0.62%, 0.66%,
0.68%= UESTE ©o] T F3H &% 2% 7ol 714
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=& GEE BHion w4 BT Wl moldes
ol S7kshs AdE HAFATH(p<0.001). °l= &4
o] 7ML 9= BER s Hrhge] FUhetel w
2 shFcke] vt SU1e Aes AzdEd A ¥
A7HES QEjste] Axd sF e Mg ST

+ Table 33 2T +3 %9 A= =4

i

7%-7
At Lk
58.06, a@t-> -12.31, bat2 1 i

HA7F sFQbe] Lk =3 B Aol FHESE
61.82, 53.27, 49.69, 46.29 <=0 & Yrolx ©m(p<0.001) a
e Latd 2ol F3 B HubEol ZUhgel wet #k
o] ZHAEE FolAQd AolE EATHp<0.001). bite] 7
1% 1.5%2] 3 2 H7F Al 21.56, 21.61% H|=2
st o H3 B FUtee]l FUHETE foHo R
oA = Z2AE HYTp<0.001). F5 £ H7) 2
(Kim MA & 2014)% =3 A &2 AUk 1w
(Hwang SY & 2014)2] 7oA Alm A7} 571 S7F
TS L aghk2 Wolxle WH, bk IS
Hgk uf Qlo] £ AF A} fARE AEgS UERA
t}. Jeong CH 5(2006)2] S=#z}t 2wk A Alof o
3 AEAE OF sty Jde FEHE 2T
0.3% X7 2wke] M E ARG A3} g7t vlst
of EEde} T o] BolATE Lol 60.7282 %
oA AL aZke AsHE WHA bEkel SR TAL S
ot Kim JW 5(2013)2 3 259 &5 dx 239
A AFA ERA AT FEEZH(FE0)TFS
AR o2 H2 S Uity BHuste S22
& Bo] st e FHE F7E ke 2
da} B2 H7h 2 wJeong CH 5 2006)7 5 At

£ Eith
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3) WiE, 2o, H8H

=H £ AUl o shFke] B, vl8A, W%
&2 Table 33 2t} HAELS FH7F0] 116.59%= 7}
ZF =on, F3 B 2% 7ROl 9827%E 7MY v
of FH BEZE HUIESE A3 TH(p<0.05). Park JY
5(2004)0] AFATe] of3tH W= WEE QI CO2
gas7F WAYSEAL gaso| 3L pHYF S7HEE FEE
o Basiyink webd w3 £ J7Ee] SUMEE
SHFQEe] pHY7F Yol I AR gaso] FHA o] "o
A E WREo] gadhs ZeE Rt Ryle F

T3 Bk 7} sk ER) o et B4 W 2454 161
H7ko] 75.41 mL, F3F B 0.5%, 1%, 1.5%, 2% 7}
Al A7 whel AR THp<0.001). Kim MA

(2014)2] Aol =W FH= Bge] H1gel wef 2w
Ba7} skt Bustgar, Awhel 8] 2] A
7tegol VS Aol Hulyt HAEdthal sk
A2} F-AFATHMin SH & Lee BR 2008). Bl &2 % 2
g9} o] FF BT Hrieel weEl TS Tthp<0.01).
Choi DM 5(2007)] £ H&E N 7} 5ol gk A
o A &9 wE N HUIFFo] WErE kel H|-§-Z o]
soltty Hysle] B AA e} IX|EATE Kim MA

ojf

e

Table 3, Physical and mechanical properties of steamed roll added with different content of Liguiaria fischeri (Ledeb.) Turcz, powder

Means+SD
Sample
Item F-value
L-0 L-0.5 L-1 L-15 L2
Sweetness (%, Brix) 0.58+0.01° 0.06+0.01° 0.62+0.02° 0.66+0.01° 0.68+0.02° 63.23™
L 75.72+1.45" 61.82+0.54° 53.27+0.65™ 49.69+0.16° 46.29+1.59° 50925
Color a -0.74+0.08" -1.30+0.18" -1.77£0.08" -2.04+0.04"™ -2.3240.23° 239.84""
b 19.74+0.24° 21.56+0.08° 21.61£0.15° 22.36£1.26™  23.75+0.84° 167.88"
Expansion (%) 116.590.62° 112.15£0.23" 108.67+0.69°  102.16£0.57°  98.27+0.28° 613.74°
Volume (mL) 75.14+0.43" 72.75+0.26® 69.87+0.07° 67.37+0.24° 63.490.44° 72346
Specific volume (mL/g) 1.86+0.21° 1.5240.15% 1.43+0.07° 1.21+0.01° 1.16+0.09° 12.23"
L-0: steamed roll prepared with 0% Liguaria fischeri powder.
L-0.5: steamed roll prepared with 0.5% Liguaria fischeri powder.
L-1: steamed roll prepared with 1% Liguaria fischeri powder.
L-1.5: steamed roll prepared with 1.5% Liguaria fischeri powder.
L-2: steamed roll prepared with 2% Liguaria fischeri powder.
* Values with different letter within a row differ significantly by Duncan’s multiple range test.
*p<0.05, **p<0.01, ***p<0.001.
Table 4, pH of steamed roll added with different content of Ligulana fischeri (Ledeb,) Turcz, powder MeanSD
Fermentation time
Sample F-value
0 1st 2nd Products
L-0 6.07£0.01* 5.88+0.01°" 5.68+0.01°° 5.76+0.01°° 863.75""
L-0.5 6.03£0.01"* 5.874£0.01° 5.67+0.01" 5.73£0.01°C 771.01°"
L-1 5.93+0.01° 5.83+0.01° 5.65+0.01°¢ 5.66+0.01°" 556.75"
L-1.5 5.8740.01** 5.81£0.01" 5.6120.01" 5,63+0.01% 504.00""
L-2 5.83+0.01° 5.78+0.01" 5.58+0.01" 5.6140.01°C 458.01"
F-value 314.40™ 51.19™ 176.10"™ 2460

L-0: steamed roll prepared with 0% Liguaria fischeri powder.
L-0.5: steamed roll prepared with 0.5% Liguaria fischeri powder.
L-1: steamed roll prepared with 1% Liguaria fischeri powder.
L-1.5: steamed roll prepared with 1.5% Liguaria fischeri powder.
L-2: steamed roll prepared with 2% Liguaria fischeri powder.

*4 Value in same column with different superscripts are significant different by Duncan’s multiple test.
AP Value in same row with different superscripts are significant different by Duncan’s multiple test.

#5%p<0.001.
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S(2014)°] Fsuby &2 H7F Aol Ak ATt ofs)
A A HTlgo] S7tdrR W9 pHYF 7HAske] gas
B4 At 258 dg At To8 HEHo] i
H Aoz YAHEn.

4) pH
=5 22 7 =

0=h, 1A ME FE 17, WSSl SFGS UE
208 O BHEAZ 35 232 A3l pHE S5
0z} ' e] pHE =3 9 F3H7Ho] 6.072 7H =
kom ZH B Hubgol IS pHYF RolAl=
S BATHp<0.001). 13}, 22 ¥=2] pH #HE I3
A7 kol Wl At Table 4). ©l&3F Axb= 7}
3 33 Bdo] pH7F 5198 WrHE9] pHS 6458 T W
olJin SY 2013a), &3 w29 Hrlde] Ir/HEdsE W
%9 pH7F YA YEhd Ao HoXth wa A7t
2 9= pH #e Lart HA Wagol wet pHrt
oy on ol= A4k Bao) 2% lactic acid} succinic
acid & f714He AR WEo 2 E 4 QithPark YS
1989, Kang MS & Kang MY 1996). 33¢+e] pHE=
5.61-5.76 2 =Z Boo] Hrlegko) wel Zrlele AL
HATHp<0.001). 3}FHs FAgE 9| pHe HaV}F 2
g2 5 pH #2 A3 oAyl F4 Fol| g9
sHF Qe pHE 22 HE W= pH #ETH 2t F71sh
< BT ol FFVIE Ae A IE A AEE
A" F71AHFY Zsko] 3iE 91 7] wiEo]th(Choi SE &
Lee M 1993, Jung JY 5 2004).

—_
r]I.
0
1o

el
a

i

.

X7

x|
A B W7} HA%e] 247 4 AT Table 5

oy &

Table 5, Texture of steamed roll added with different content of Ligularia fischeri (Ledeb)) Turcz, powder
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of 2ty Axe I3 BLES JURHA &sks wo
245.95 g/em2°]1J3L 0.5%, 1%, 1.5%, 2% J7lte T3
B Arhee] I SR AR E:obAthp<0.001).
Kim CS 5(2001)> 7} o] BAY H7HIE A2
g AS Aol TRt Rusdy ¥ B A
7} THEY)(Park BH & 2015)2] A7oA=E T3 B2
7Vol UM E AUt wokdttal 3 Ax, B AT

|

Ir
T

A BEF dzTelA M e, 33 28 AUkl
THEEE fashs 4TS HATH(p<0.05). HIA9
735 ETS 193.88 g, 0.5%, 1%, 1.5%, 2% FHA7h+e
206.84 g, 275.73 g, 284.53 g, 347.45 g0 & ¥F BZ A
7hgol ST E FoHCE FT1EFATHp<0.001).
Hwang SY 5(2014)2] S A B¢ H7F "o &
g ATl A A5 STl wet A3 Aol Fotxtha
Hyste] B AFAne}l 22 AFs Btk L
zTolA 1.91%2 7F =2 a2 Jepglen, 3
T HUbEo]l F7METE A A tHp<0.05). ol &
F B2 7} =<5(Park BH 5 2014)2} F5(Park BH 5
2013)9] AFAA FH B2 H7F vlgo] SIS &
o] F7tsthe ATAa3el fARIATE Aoldf &
o] §e X3 Aol IUEFE W & =F
g ool iAoz A4St Park HS & Han
GD(2008)2] A<} mIXIAIZ SF (S A 9] v,
B2, S0l AstEa o] S7HlS ZloE B

=

b
A7t g te] W A A= Table 674
9] g]sv‘,_}’ Ak ml Rz Z=Z=3 ZHEA ol

1y Oy Ao o, T v

Mean+SD

Sample Hardnezss Adhesiveness Springiness Chewiness Gumminess Cohesiveness
(g/em’) (® (® (@ (%)
L-0 245.95+20.83° 204.01+7.89° 1.33+0.32° 193.88+15.05° 303.9621.08" 1.910.28"
L-0.5 285.54+15.62% 178.08+11.42° 1.27£0.42° 206.84+21.16°  280.74+50.39 1.62+0.11°
L-1 311.6949.67% 152.36+20.49™ 1.21+0.02° 275.73+23.02° 286.24+17.93° 1.51=0.08"
L-1.5 326.62+10.47 133.57+12.16° 1.13+0.23° 284.53+29.36" 260.63+11.24° 1.46+0.21°
L-2 348.87+17.79° 115.42+10.14° 1.01+0.32% 347.45£11.35° 216.81+12.09° 1.18+0.56°
F-value 19.69"" 20.52"" 0.54° 2673 2412.03" 618.30"

L-0: steamed roll prepared with 0% Liguaria fischeri powder.
L-0.5: steamed roll prepared with 0.5% Liguaria fischeri powder.
L-1: steamed roll prepared with 1% Liguaria fischeri powder.
L-1.5: steamed roll prepared with 1.5% Liguaria fischeri powder.
L-2: steamed roll prepared with 2% Liguaria fischeri powder.

*4 Values in same column with different superscripts are significant different by Duncan’s multiple test.

*p<0.05, **p<0.01, ***p<0.001.
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Table 6, Sensory characteristics of steamed roll added with different content of Ligularia fischeri (Ledeb,) Turcz, powder

Mean+SD

Item Sample F-value
L-0 L-0.5 L-1 L-1.5 L-2

Appearance 427£127° 6.000.89° 5.63+0.92" 4.27+1.42° 2.54+1.50° 13.55"
Color 3.90+1.70° 5.27+1.00" 5.45+1.21° 4.45+1.43" 2.18+0.98° 11327
Flavor 3.81+0.87° 5.00+1.00" 5.36+0.92° 5.72+1.10" 5.36+1.36™ 525"
Taste 3.72+1.10° 4.63+1.62" 5.18+0.87° 4,81+1,16™ 3.7241.55" 2.85"
Texture 5.00+1.09° 527+1.19" 5.90+1.13" 4.27+1.00™ 2.90+1.04° 12.03"
Moistness 5.63+1.5° 6.00+0.63" 5.27+0.64™ 4.36+1.12° 2.72+0.90° 18307
Overall acceptability 4.27+1.34" 5.18+0.87% 5.45+0.93" 4.54+0.54° 2.72+0.90° 8.29™

L-0: steamed roll prepared with 0% Liguaria fischeri powder.

L-0.5: steamed roll prepared with 0.5% Liguaria fischeri powder.

L-1: steamed roll prepared with 1% Liguaria fischeri powder.

L-1.5: steamed roll prepared with 1.5% Liguaria fischeri powder.

L-2: steamed roll prepared with 2% Liguaria fischeri powder.

™ Values with different letter within a row differ significantly by Duncan’s multiple range test.

*x%<0.001.

7IEEE AR A AoldE BEATE T2 0%Y o
427, 23 B 0.5%, 1%, 1.5%, 2 % A7+ A 22} 6.00,
5.63, 427, 2,542 0.5% H7F 72 Lol g 7=}
7P A e 2% H7F 7ol 7Y w2 dhs U
Woh(p<0.001). A& F3 L 1% H7lTo] 54502 =
Qal, 71 TR0 R 0.5%7) 52702 Ekon, 9@y n}
AR 2% FA7hre 7P @ 3 B A THp<0.001).
Fe 1.5% H7F ol tig 71557F 73 =4 Ve T
(p<0.001). Th=toll ®I&) 0.5, 1, 1.5% H7ko] 270
2 =52 HEE AJAT, 2% H7MEAE 53602 B
T AU Bt A FH 2L 1% A
& A5 ko 2% HIbrolA oAl
wro Mg wgit) 27 E 1% HrkEel M =
WAL, 1% H7brolA 33 % H7bgol
VLTS fFoleH "ol AeS JEEen, £%
Els Xérzls 0.5% H7kolA] 6.00, 5.27, 4.63, 2.72F o}
E %k% BATHp<0.001). AHEHR] 7|EZENX = 1%
Q71 S W 5452 7MY =2 7|35 E YEdey O
E}%Qi 0.5% 7o) 5188 o} §9AQ zo]&
HATHp<0.001). AW o8 FH7}7ol nla] 23 2
o gl S/ETE Vs 5rt FUkeke AEE B
o 2% A7} A= 1%, 1.5% JA7bRo 71357 @
oAt} Park BH 52014t &3 228 /gt 4=
1%, 3%, 5%, %% =55 Ax3k] 3% H7kao] 7
2 HMEEE 92 ZA7E Hisgon, Kang YS &
Kim JS(2011)8] =3 715 HArlsk Adr|we] TAEA o
TollA 4% HA7ES 7P A B8 TE B AellA
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O

http://www.ekfcs.org

0.5% FH7hEe) A FEFe M BA BrHo,
1% A7KEol W, A, 237, AwAQ 75E VY B
o HeE wol FHHoT wu U] FAH BUS
AN A 1%E AR Aol AUHoR we Us

Al 20€ WEANE A0R Bek
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=

2|
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Table 7, Contents of total polyphenol and DPPH free radical
scavenging activity in steamed roll added with Ligutaria fischer.

(Ledeb,) Turcz, powder Mean+SD
Composition
Sample Total polyphenol DPPH free radical
(mg GAE/100 g) scavenging activity (%)

L-0 17.79+0.43° 15.38+013°

L-0.5 45.75+0.23° 36.89+0.25°
L-1 51.06+0.16° 46.02+1.16™

L-1.5 59.09+0.19" 57.26+0.38"
L-2 67.91£1.15° 69.01+0.52°

F-value 1643.60" 1953.72"

L-0: steamed roll prepared with 0% Liguaria fischeri powder.
L-0.5: steamed roll prepared with 0.5% Liguaria fischeri powder.
L-1: steamed roll prepared with 1% Liguaria fischeri powder.
L-1.5: steamed roll prepared with 1.5% Liguaria fischeri powder.
L-2: steamed roll prepared with 2% Liguaria fischeri powder.
* Value with different letters within a column different signifi-
cantly(p<0.05).
**p<0.01.

2) DPPH XIQ2iC|Z AHS
AR FF oS FE2E e &

2015) AFolA FF oekE FEE2] DPP H% =7 3
A} 50%2] AAZAHE Hol= ICsake] 22.53 pg/mL<
BAY, 33 FE2E9 S48t 4 FA9F 75 *é | J‘ﬂrf&

AF(Nam HS 2014)°14 DPPHol| thdt ICsp%ke] 28.20 u
g/mL, 2GH], ¥, IH FEE 2yd g4 X4 &
Fhol] th3F AT (Han 1A 2010)°14 IC57ES 0.27 mg/mL
°] DPPH &7 EA4E& BHAFI) o3 A3 A7E5&
Faste]l F3 BT 7 skFke] DPPHE S 35H3th
=3 B2 H7} 3599 DPPH Atz 244 S
1% FEdA SAHS AI= Table 739 2o} T3 2%
0.5%, 1%0 1.5%, 2% H7Hr2 36.89-69.01%% LERSES.
m 2% A7 F-A R 15.38%00 HIs] oF 48] A=
=2 AFE0Z 2AEHE BT BE AT AR
09]240] i}o]f—; _H;_S’iott] /\]g_ ;‘<47}a‘ro] 2_7}_%1_-.{;:% &}
k8 Aol 7 tHp<0.001). Park ID(2013)2] F3
TS A7re vz 4 54 ATFolA tiEzae
ZHr Bz aAGA0] TP weka, 3 &2 HUt
Fol =ETE FUISFA 5% HI7ke] kol 11.51%= 7}
A=A GERSTHp<0.05). F5 B4 HUkeE AW F
HEA(Yang SE & Jin SY 2013)AFANXE 1 mg/mL &
Tol| A ZT7} 4.93% 2 UERGT = Bk 129 A7)
T7} 85.79%% 7FE E2 s UEhl A5 H7hEF
Hlg|ste] &do] F7bshe AAE EATHp<0.001). ]9
o #3l(Jin SY 2013b)S W&ol 71k Aol = ¥l
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24 3, 6, 9, 12%2] 7l wel DPPH A+ 2tz
2AGAo] FojFHog Frtste B AY Al fAkst
ATHp<0.001).

V. g9 Y B2
B AF= FH(Ligularia fischeri (Ledeb.) Turcz.)E %
= ‘?4_7]'—r W S MATEM) Ol H7Fste] Azt o of
Z7d Ada 1he] FAEAES vln BT 4
e A7 il 0%, 0.5%, 1%, 1.5%, 2%% H7Fst
shFRES AlZsAth T3 £ H7F SFbe] It

31]_ %1:‘_——_ 3= T,lj_l:ﬂ—o ;<-]7]_E]:o] .__7]1‘1‘_]—/‘_%_ 0‘/]7@]
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7E. 28R tHp<0.001). A==
G5 LEH afk 4 }951
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