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ABSTRACT

This study examined the quality characteristics of white pan bread according to the addition ratio of white dandelion
(WD)(Taraxacum coreanum) powder. WD was added to the dough at six levels: 0%(CON), 0.5%(WDO0.5), 1%(WD1), 2%(WD2),
3%(WD4), and 4%(WD4). The dough fermentation rate showed significant differences among samples from 0 to 90 min
according to the WD content (p<0.001). The volume, specific volume, dough yield, and bake loss decreased as the WD content
was increased, whereas weight increased (p<0.001). The pH and moisture content decreased significantly as the WD content
increased (p<0.001). The Hunter colorimeter results suggested that the lightness, redness and yellowness values of the crust
significantly decreased as the WD content increased (p<0.001). The lightness and redness of the crumb decreased significantly
as the WD content increased (p<0.001). Texture profile analysis indicated that the hardness, springiness, gumminess and
chewiness improved as the WD content increased (p<0.001). The attribute difference test revealed a significant increase in crust
darkness, crumb greenness, air cell uniformity, grassy odor, bitter odor, bitterness, green tea flavor, seaweed flavor, hardness,
chewiness, after flavor and dry taste (p<0.001) as the WD increased. In consumer acceptance tests, the CON formulation scored
highest for appearance and odor, while CON, WDO0.5, and WD1 achieved significantly higher ratings for taste.
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Mzshe 7ol FElsiA|aL At Yoon JA & Shin KO 2023).  obd A7 71%5S n#d AlFe 2 AnE 1 vkLee EJ

olelg WMsh= 4 FEje] st E olojiom, g 2024). T, IS T A 715 BAE AL
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2AME FFEAY 1 dgow deste e AR & AE el e A a3 glom, o upzt
V2 AT AWE A8 G 2FES Zrlels 2AoltUu AT A AR 7)5A 2AE drlele] A|Ze] =
YE & Shin KO 2024). 13X % AW B2 7k 5 AL A7 A4 AFAEQ] AlFS EsE e A=t
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71l 2](Lee SJ & Chung CH 2024) 52 7|54 &4 2%
Az Ag3 AFEe] Busa ok

A AAR oz AEHE 22,0000 Fo] EEsla 9o,
SEyetells 38 Ed(Taraxacum coreanum)s X351
& WEA(T hallaisanensis), A& NEH(T .mongolicum),
2 EB(T. ohwiamum), A1 NEZ|(T.officinale) 5] 3
ttal el tkPark MS 5 2015). 8 WS E =3l
(Compositae)°l] &3l thd Al &2 eyl 214
= I 2 E°]ti(Cho BJ 5 2015). A% oM T
QLI ol sto] HelE AR ARES] $kth(Yoo IS &
Kim AJ 2023). 3l 9153 = thekgt F-9lo 71578 Aol
7 Exstan gtk Axele dikst JEQ EEtE ko=
(flavonoid)7} 75l©] 21 2™(Lee BR & Min SH 2007), ¥*
el 2t 715 7iAdoll &34l Z(choline) ¥ 9 24
2 17 3 #oske o] EH(inulin)o] tHF E-H-=
2 THIm DY 2012; Cho BJ & 2015). A%+ =353
Wz ghero] ol Al #ele} ol 7% i f-8-3 A
o2 HuEtYu EM & Min SH 2015). °]¢} & A&
2 T I I G RS AEH 4%
d27] 9 g dgke] o s Tlodete Ao m &
24 9JTHHu C & Kitts DD 2003; Im DY & Lee KI 2011;
Lee AY 5 2013; Shin SA % 2016). WIEd = o4 &&
Qo= AF ARRC| 7HX7} Fobx] A Ui s AAddS
AYez JH3AY, s 2 © 22831] A0 g4

22 &83a3 YtiYoo IS & Kim AJ 2023). W15 =

A AE A W B 28 A4 B thSchiitz K
S 2006). IUlelAE 4F MEH7F AE, UE, A So=
AF =2 glom Hap o]go] gE]a 9o, o]E Y8R

Table 1. Formulas for the white pan bread prepared with the
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g 7ha A Ee] AdEshe o4 mES A% olth(Lee JJ & Oh
HK 2015).
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= % 7 b
Sote] 2 WS el Aol 4 SAd vAE 9%
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=
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Nel B8 s Al A% 7|

A 72ARE ATt 2

1. dEx=
£ Ao 73 A7EF(CI Cheiljedang, Incheon, Korea),
ABHC] Cheiljedang, Incheon, Korea), ¥v}7}3l(Ottogi,

Gyeonggi-do, Korea), ©]Z2~E(Ottogi, Gyeonggi-do, Korea), 4~
S(Chungjungone, Seoul Korea)S 2821 Hlo]7] & Alo|E
£ B3l skt 8 wEw 22 A At A
EF 3 sy e, 271, o, £ A 79 E i Az
%, 33]o] AA 2Alst] Az Ao, AAdE g 1
I YA A2 F4HGyeongsangnam-do, Korea)ol 4]

Fufste] AHEEIIT

2.

ro

D=2 Aol M=
2luo] | e o < B3l Hrbo] 5% =L
gRlste], L7 gl sk 0%, 0.5%, 1%, 2%, 3%, 4%
2 8 sy BUE gAele] Table 19] S wEEe] et
AZSATE 3H 2 AW 71 SA A7) AlEES st &
EfolE Hoz A3t Az WHezE fA= A9

3t A A B WH=Y](Stand Mixer, Wilfa KM1B-70, Poking

addition of white dandelion (7araxacum coreanum) powder

Ingredient (g) CONY WD>0.5 WDI1 WD2 WD3 WD4
Strong flour 300 298.5 297 294 291 288
White dandelion powder 0 1.5 3 6 9 12
Salt 4 4 4 4 4 4
Sugar 15 15 15 15 15 15
Margarine 12 12 12 12 12 12
Yeast 15 15 15 15 15 15
Water 190 190 190 190 190 190

Y CON: control.
? WD: white dandelion powder.
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Industrial Company Ltd, San Po Kong, China)°ll ¥ 11, <2
oAl 2 min B 2§ FU DAlA vkl 3ot
sto] SE6T)eNA 10 min F¢F REESkit) g vk
Bof| Fo} g AL F &% 30£5C, FUlFE 75£5%2] T
& 7](Fermentor, EP-20, Daeyung Bakery Machinery Ind., Co.,
Ltd, Seoul, Korea)°ll4] 30 min <t 12} &&3ic) war}
et RS2 Vb A7 F 480 ¢ £ES =71
gt F A2oA 15 min B T EESY W2
one-loaf= &3] 2]% M(21.5 x 9.5 x 9.5 cm)°l] A3+ &

2 35+5C, AlEE 85£5%2] W& 7]oA 45 min 9 2
ZFZRESUTE HF RS W2 SIE 170C oFgE 180T
2 d g3t 2 E(Deck Oven, DHO2-43, Daehung Softmill Co.,
Ltd, Gwangju-si, Gyeonggi-do, Korea)oﬂ/\i 30 min &< 7%
o} ehdE Ao A 2oA] | hour 23] § x| wlo] w23
T, 24 hour Aol Wzhgl Fof Ao ARSI

03 el JUAE Bl AT 03
o wsiE Golu] Al W] BEEE FYAAC, U
o] R %2 4 ARD T LU 5

= =2]7] g Hk=
< 5 mme] M4 FAIZL Y= of2dd Abolo] Wa S e}
Fom, =] 7t2, A2 ZolE cm T2 ~7§ 3
Findesy ?6}04 “ﬂ“—_]" &5 Tk olwf WEE FAVF=
%‘1‘{@1(—%‘: C, ZAEE 7585%)° Yo 9A] ¢85 &
min”}c} ;‘Xé oPMJﬂ 90 min7HA| % 73] A =% 3}
921:}.
4. Aol 2| 2| HIBA, 22 AZZ HIF 8,
E R
2ol Bil= 25 o] 83 A X$H S A8l 33] vk

A
3 2g3t] YAk ToAT VAL ALoIA 142
=

[3embT
73} 2lwko]l BA| S HAFA 2(Digital Scale 1-2000, Labntools.,
Seoul, Korea)<- *}% H 4% v 98 FAE v #k=

LS8 ~3YL 23} BE T8 A
WZHE AW ol 5 AE o] 83
T = ﬂ%oi E/\]—g;]_
o} Wk =8 #7] £45E Yoon JA 5(2020)2] =5
=4 & FAE ARRE ekttt BE A
A2 33] WHEaA S oS HdEgks ek

HoA oF BAETREAERS

ﬁﬂgu pH =3 & slurry method(AACC 1995)Z Al-&-3lo]
2G0T, Aol 3 15 ¢ SR 100 mLsk B v
710 Y& & 30 min WHE3F H, 10 minELF WA A1Z] = pH
meter(ST3100, Ohaus Corp., Parsippany, NJ, USA)—EL 01 23
33 WHESA & Fdaks ek Aol sk
A1 g& A3 H 5 =% 7] (Moisture Analyzer, MB-95,

JP

OHAUS, Parsippany, NJ, USA)E °©]&3] 33| vHE=% &
Hitghs Ttk

6. ML =3

3 sy EEE vk Ao AEs AR

(Colorimeter, JC801S, Color Techno System Co., Ltd Tokyo,
Japan) 2 Agsto] 23 ekt 7t A ge] A HEa &4
< ®23F H, 3.5 x 1 ecm 7749 tissue culture dishol] &

Z¥zve] Lgk(Lightness, A1), aZk(redness, AA %), bak
(yellowness, BAE)o 2 JeRfitt AE L 33] whiEslo]
Faad FFAxkE Jehdidoh 378 A AREg B

o] L 94.067, agkS -1.759, bAES 1.915¢]Ath
7. =AY &F

1n A

3 ey B¢ U Aol 272 texture analyzer
(TA-XT2i, Stable Micro Systens Ltd, Godalming, UK)E A}
sl TPAZ A3tk ARE Ae] 44 w5 AAS
3, 4820 x 20 x 12.5 mm=z A9 F F FS HA
A RS FHleth 3% 2718 Jeong CR & Yoon HH(2025)
o] A3 AFE sl 36mm cylinder probeE ©]-8-3l]
pretest speed 1.0 mm/s, test speed 1.7 mmy/s, post test speed 10
mmy/s, distance 6.3 mm, force 5 g, time 2.5 sec A% o=
AASATE T AR tiate] 23] AL ABIAS wlo] 4
S(hardness), ©+2]d(springiness), -3-%”J(cohesiveness), A/
(gumminess), % 814 (chewiness) S =33l th RE A& 7—11'
7 Az ARE AMEald 33 W Seglon, v 27
A Aze e A8t
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£ 371e T Ao 17§48 gol gkl AAsHATE 3
7} Al sidoAle AFE A AlFste] AR T JhE
3}elit). H7) gE0 2 9 Fappearance)ol| A= 2]
(volume), A2 2] o] 58 % T(crust darkness), 22| =
(crumb greenness), 71-&2] Z7|(air cell size), 7]-&<] LA
(air cell uniformity) 5714 @55 % 7FeF9 a1, WAl(odor) ol A
£ 773k WAl(savory odor), ©]~E WHAl(yeast odor), & WY
Al(grassy odor), %23t WHA(bitter odor) 471X &=, uk
(flavor)oll A= 73+ Tl(savoriness), T3H(sweetness), &3
dh(bitterness), 52+ SH(green tea flavor), 3= Tte] 5714 &
5, Ao A = 7 E(hardness), B2 (springiness), A&
HAR] = % E(ease to tear), ZA1gH % E(stickiness), 34
(chewiness)®] 571 &5, Fu(after taste)ollA= A7 39
2 H(after flavor), B $H(dry taste)e] 2714] EO 2 ZF 217}
A FEZ Frietdth Hrke 98 HX(1L: vl sttt o9
w9~ Zhsith = AAlsTh

9. 7|5 & ZAL

As% AR Asidsn S 2 dietel ssu(d
26, o 62%)S o w Fash 7 AR Al
24AZF g Aol &2 B2 20 x 20 x 10 mmE 2%
2 Agsigon, A A deE E18 94 8719 A
Ttk 74 A= w5 A5, 7 9 FThE AHESHA
2] FH(appearance), HAl(odor), Ttaste), 2 7(texture) L HA|
A9l 71 &%= (overall acceptance)] Z 5714 @ tisle
BB A 2t Wl e gl el H2s]
el A= Ateldl] & o] &ate] §its AT & AANE A
AFES STk
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10. SHIXZ

RE Age A= TY A 38 o) HkE S35t
STl SPSS Statistics(ver. 28.0, IBM Corp, Armonk, NY,
USA) Z2 033 AHgsto] Fiat RFAHAE AFHEsta,
LEAHEY (one-way ANOVA)S AREsle] t=9) A+
o] frof ARl Atol & FA 8T AFF37 S Duncan®| o3
H 21717 (Duncan’s multiple range test)= A5 o, &
OJFEE p<0.052 A s

e

A 9 o3
1. $EE
g vige) # A2} vigd) e A wEel 2Eg 2

=g

7H= Table 29 2tk BE A27olA 0 minol A& §2] 4
Ql o1z} gllent, 15 min FE F2)g 2o]7t vEhdth
(<0.001). TE AJ7to] F7}e] me} t27+3.05~6.43)=
A&EH o 7} 2o BELS Yehly, 3 uEy B
H7}eko] e WD2~WD4(2.93~5.70)= Ankx o=z

1E &S Jee 43S B9tk 90 minclAd TEEL
CON©] 6.43+0.18 cm% 71 =9tom, WD4E 5.15+0.13
emZ 7P S 3hE Ho, 3l WiEy Ede] Mrtee] St
s g Fo| sk Ao Felskl vehgrh ol
e 7154 AR AdMe] Fue] Hrjgke] S}
ol we} 2TFEo $E S5 AstEvhs e A 2
79} FU3THAn HL & Lee KS 2010).

o rlo

Al

=
==, _C‘>_

rr

2. 73|, 77, H|8H, H= 8, =7

rt>

o
8 WS BES WK o) Y, T, 08,

Hx

Table 2. Fermentation rate of white pan bread prepared with the addition of white dandelion (7araxacum coreanum)

powder (cm)

Time (min) CON" WDO.5 WDI WD2 WD3 WD4 F-value
0 3.05+0.05% 2.95+0.10 3.03+0.08 2.93+0.13 3.03+0.03 2.99+0.08 1.049™
15 4.23+0.08% 4.3120.08" 3.83£0.16° 3.55+0.17° 3.31£0.13° 3.31£0.15° 36.366™"
30 5.23+0.21° 5.12+0.20° 4.78+0.13° 4.75+0.10° 4.18+0.20° 4.28+0.06° 21.117"
45 5.76+0.03" 5.47+0.24 5.32+0.43% 5.13£0.33" 4.82+0.10™ 4.60+0.05¢ 9.241™
60 6.03+0.03° 5.85+0.13° 5.47+0.42° 5.45+0.18° 5.15+0.15° 4.75+0.05° 15.612"™
75 6.17+0.13° 6.07£0.13° 5.57+0.49" 5.5140.32° 5.27+0.14% 4.93+0.03¢ 9.974™
90 6.43+0.18" 6.280.10® 5.87+0.35™ 5.70+0.30° 5.60+£0.40% 5.15+0.13¢ 9.178™

D Refer to the legends in Table 1.

2 MeanS.D, ~"p<0.001, ™ not significant.

» 24 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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T8, B £4E, 08 A~z
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A= Table 33 ZTh ¥
}‘7?3 J}L; U:] 2o} ;247]—
Jo| ZrletE fold oz 7HAadk :(p<0.001), WD47}

667.00433.87 mL= 71 WA UERtT). Alwe] Bl wE

4 HF= 3/,]_781 ]/\1 \:ﬂ—xgs} 7}/\9]_ :LE-_Eﬂ

= ul— :rqu] 71——5—4
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< 2R £ H7F 4% (Jeon SH &
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RUSEN =g I

oz J&%-'au} )
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ol ZFEl vEY

7} ofste] 1 wkSe] M E=rt FUkete] 714 BEdol Askd
AE g, F 2oy °(Lee MH 5 2012), AA %7}

= (Choi OF5 1999) A7} 2% &

2ol f7t S 2

= Wrhe A9 AR AsE R
HE S8l UIETIF 113.49+1.34% 2 7Y Egkon,
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e 2 %7}% ]
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w7 B dE1 = A
Qo m A =, ol Wi 7]Fo]

1] Adao] el 9% o ;71
F=dl(Hwang KH 5 2018), ¥+5-2] H37} &
St Aol Holx i &4 o A ‘/}E]"/}
o] SUthLee JH & 2007). & ATollA = o] g 7k
Q) 3 WEy B2 Mrle] SIS Bk
o] F-u]7} Zropx| a1, ol whet w7] EHEo] folHew 2
aste], 277 M w2 w7l S4E8S JeRd wb,
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3.53+0.12 cmo]9l.eH, WDI19llA4 4.00£0.56 cm e
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3. pHet =&t

3 Q=Y B 27l w2 Awo) pHQ]— _,‘zﬂ—at =3
ZAF}= Table 49} 2t} pHE UZET(CON)7}F 5.60+£0.01 %
7V #sker, WD1Y-H WD4‘—:— 717} 5.49+0.01, 5.48+0.01,
5.48+0.01 2 tHZFRET 2L 1S Yehlo], g WEy &
T VMol ST HAF Ahshe B dE Hola 9l
(p<0.001). 3 WEH = oxalic acid, citric acid, tartaric acid,

malic acid, acetic acid 5 ThF3F f-7]4ko] SHa-go] glo

Table 3. Volume, weight, specific volume, dough yield, baking loss rate and oven spring of white pan bread prepared
with the addition of white dandelion (Taraxacum coreanum) powder

Property CON"

WDO0.5 WD1

wD2 WD3 WD4 F-value

Volume (mL) 1,681.00+£73.02

Weight (g) 423.67+6.03°

Specific a
volume (mL/g) 3.950.19

Dough yield (%)  113.49+1.34°

Baking loss a

rate (%) 11.88+1.05

Oven 3.53:0.12%
spring (cm)

1,615.33+62.05®

1,550.67+37.02° 1,280.33+54.92° 844.33+22.819  667.00+33.87° 215.438™"

425.6742.08"  428.00+1.73%  431.67+5.69°  440.00+2.00°  441.00+1.00°  12.000""

3.82+0.20™ 3.62+0.09° 2.97+0.16° 1.9140.03¢ 1.5140.08°  167.096™

112.5940.85®  112.15£0.45®°  111.21£1.46°  109.09+049°  108.27+0.78° 13.316™

11.18+0.67% 10.83+0.36™  10.07+1.18° 8.33+0.42° 7.64+0.67° 13.607"

3.87+0.51% 4.00+0.56° 2.3340.56° 0.50+0.00° 0.300.26° 15.671™

D Refer to the legends in Table 1.

EEY

2 MeantS.D, " p<0.001.

) 3¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 4. pH values and moisture content of white pan bread prepared with the addition of white dandelion (7araxacum

coreanum) powder

Property CONV WDO.5 WDI1 WwD2 WD3 WD4 F-value
pH 5.60£0.017%  559+0.01°  5.56+£0.01°  5.49+0.01°  5.48+0.01°  5.48+0.01° 170.32""
Moisture content (%)  44.08+0.03*  43.63£0.20°  43.62+0.08°  43.59+0.25°  43.48+0.28°  43.10£016° 8.644™

SEY 13.1340.18

WD 9.58+0.54

D Refer to the legends in Table 1.
? Mean+S.D, ""p<0.001.

3 2~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

9 SF: strong flour.
9 WD: white dandelion powder.

rlo
poy
(e}
s
iﬂ
i
32

E3] oxalic acid®} citric acid®] o] &
J(Lee JJ & Oh HK 2015), ©|&|3t f7]4te] pHE #3}A]7]
= dl 71943 Aoz sk RSk 49 vzt
44.08+0.03%= 7Fg =okow, 31 visy ' Hrkdo] S7t
42 7H S UERITHp<0.001). WD4E 43.10+0.16%
2 7P B ghs VERIAL, WDO0.STE] WD37ZMA = T
Hoh fofobA wskont, ATt telle frelAQl Aol & B
o]A] &AUTHp<0.001). o= 3 WEd Fae] Fudde] 4
HEET gol, /RS diAste] Mg o] o] B
TE Wk A o] FEg o] o5V WE o s wEnh

1r

=

e B2 37bel w2l 2 (cursy @t 4
%= 3% 27 Table 59 2tk 227 £49
ZT77} 66.58, 87.38°141 WD47} 56.83, 57.122
2A9] AME(a), FNEDb) A HE(L),

AT ()= H7FEo| %_ 12 fojxdoz 7HAsu
(p<0.001), 29| FAT(b)= 25.9374] F7Het 7 oA 2
adte A4S Bk 0161‘& He Wiske 3 Rsd 2
of Zghd HA Azt A FelA el =7 HAE
o] 4ZE ARl Hl 7IQlske Ao m At 454
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Table 5. Color values of white pan bread prepared with the addition of white dandelion (7araxacum coreanum) powder

Property CON" WDO0.5 WD1 WD2 WD3 WD4 F -value
L 66.58+0.022%  62.75£0.04°  63.67£0.03°  59.9+0.01¢  58.76+0.03°  56.83+0.06" 53,865.35"
Crust a 7.8140.09° 6.47+0.07° 3.97+0.08° 2.07£0.04°  —0.25+0.07° —3.89+0.07° 19,042.69""
b 35.8140.04°  33.5+0.12°  33.2320.10° 31.13£0.06%  28.5240.07°  25.43+0.08° 11,018.95™
L 87.38£0.06"  79.74+0.02°  74.90+0.18°  67.12+0.09°  60.98+0.26°  57.12+0.11°  32,002.49""
Crumb a —3.1740.04*  —5.12£0.03° —5.61+0.05° —5.67£0.08° —6.14+0.05 —6.38+0.09° 1,912.03"™
b 18.59£0.06°  22.05£0.04°  23.87+0.28%  25.93£0.05°  25.36£0.11°  2430+0.05°  2,084.54™

SFY L 98.51+0.04 wD? L 67.630.59

D Refer to the legends in Table 1.
Y MeantS.D, ""p<0.001.

» 21 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

9 SF: strong flour.
> WD: white dandelion powder.



484 2] -

o7 Hhdgion, ol WISy d gfH o|Edol 714 =}
el gddoz Falxo] v ff ofn|xity) whg-gho
24 wlo]ok2 Hh-g{(Maillard reaction)S 713+ 32 Fek
A} vlo]ofZ REg-2 ZHASLE fdte] 2o HEE
3A171E Qolew ZH83t Aow FAHETKKo SH
2013). Aol f7b FHgh A AN v FE A 2(AEX])
25 A7kt AM(Kim YM & Yun YC 2021)A1 %= 22 9
WD), A (), FMED) Fol FolH o dasisle
o, S22} TS HU AW ATl M= Hobee] St
s AE glo] MRk o g gl & ZAekE Hof, £ A

] -
¢} x| eH(Chang HI 5 2006).

ME ot

e}

4
i)
i)

FA
A

z
Z!
g 2 H7tel| whE Aol 223k 5442 Table 6
S(hardness)= &7} 359.71+22.71 go]|lom,
Vol SV E folH o R FUlste] WD4d A
07+63.20 g0 &2 71 =4 YEFATHp<0.001). ©]=
o] Aol {7t W] & o]sd 7| B
= o] 2AE s P9 A= s Eh
springiness)< 2778 WD37FA] 241 o]
AR et WD4ol A= 1.61+023 0.2 FoH ez Zrtst
ATHp<0.001). = 1gFe] Afart 254 T2 2%
A BELE S S7MATIAY, i AAR 18] AR E wk=
TZZ AT b 7]93 Aog dAvtdd) dzelyp B
(Choi SN & 2012)= #H7Feh 2 Ao x & Ao} 2
2 A7 Z2H4E Bt 5% d(cohesiveness) 0.85~0.90
HR)Z FoAQl 2ol 7} §la, /3 (gumminess)< T =T
o] 307.7£32.389 41 WD42] 2,622.17+98.7744] oA o=
<718l tH(p<0.001). 8 W5 FEe] Hrle vk $F
B S AshA 242 o8 28s) vE, 2FHY
ot

o
T 2 oE ded 22l 725 45 sted 4

v O

— m
B g
o,

il

mlj

W

,03

oq‘ ﬂllﬂ
o & X

oX,
~

T A - L
o £ g 2

HoA oF BAETREAERS

o

o A5k FAE e FEg Ao 2 dME). 4
17 (chewiness) g+ U277} 297.54436.3801 4] WD4o]| A

4,197.52+471 472 o)A 0 & Z7183 tH(p<0.001). °]&=
= 9 A STl o AR sk

off

oX fr o

6.
3]

= Table 72} 2t} ¢ FHappearance) S/JlA F3]

A Xto| HAL
| =
z

T 82194 WD4 13602 foHozm 7HAdlgon
(e}

e

|
RS A7 e 54 xfo] Al

fr Lo

(p<0.001), 718 7] A HET 6.89°4 WD4 1.68%
olH o7 A tHp<0.001). RF, 249 o5 J=
ZT 1,614 WD4 8360, &4 0] HAl = oz
L11°o1A WD4 8712, 7139 A& thxT 3.68914
WD4 7255 Z47} Zrkstel Aw 52 ZAzkel IRt
(p<0.001). 2}"-2] WAl(odor) A EHAM, &
t 3 WSy B Wil F1a5S
921 (p<0.001), 148 WA, o] ~E WA=

2315 TH(p<0.001). ©]= & REd 22 559 Iv| Aol
Hh=o] 7] Ao s Xl AR 2] 2R 3
ofste] 3 A=A WA Axd BeR
g M2 A7 & F7](Byeon YS &
@ o] FojSo] B Aol fAlgh
(flavor)2] E/8el - 143 ot whuke 8 WSy B A
7hgo] TS felHow asiilon, U =3t
g el 2MY) B foH o g S8 ATHp<0.001). ©l=
s o FRE  EF=AMI(taraxacin), SFZZ2AA
(chlorogenic acid) 52] &3t & AZEA EA ggke
FaEh o]23 AREL Tedt 20k ofyg), £

ge) Fr|E PAshel, e

_l

it =)

o X il

71E wetn 149 ke

=
ol(Kang MJ 2002) +
frARE A7 AnE Bh

o rE
i
=)

o

Table 6. Textural properties of white pan bread prepared with the addition of white dandelion (7araxacum coreanum)

powder
Property CON" WDO.5 WD1 WD2 WD3 WD4 F -value
Hardness (g) 359.71£22.717%) 394.89+10.89% 414.41+18.86% 442.22+6.66° 1,113.87+17.67° 3,037.07£63.2°  3,763.964™"
Springiness 0.97+0.02° 0.97+0.01° 0.98+0.01° 1.00+0.01° 1.02+0.05° 1.61£0.23" 20.098™"
Cohesiveness 0.85+0.05 0.87+0.03 0.88+0.01 0.90+0.02 0.90+0.03 0.86+0.02 1.267"
Gumminess  307.7£32.38%  344.95£20.53% 364.48+13.4  397.75£1.81° 1,005.72+16.89° 2,622.17498.7°  1,280.294""
Chewiness ~ 297.54+36.38°  33437+22.75° 356.58+11.2°  396.13+3.56° 1,030.5£61.96" 4,197.52+471.47* 187.461""

D Refer to the legends in Table 1.

? MeantS.D, " p<0.001, ™ not significant.

» *4 Mean in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 7. Sensory attribute differences of white pan bread prepared with the addition of white dandelion (Zaraxacum
coreanum) powder

Attributes CON" WDO.5 WD1 wD2 WD3 WD4 F-value
Volume 8.21£1.26> 7.71+1.24° 6.68+1.74° 5.75+1.62¢ 3.71x1.27¢ 1.36+0.49° 107.26™
Crust darkness  1.61+0.96" 3.11+1.26° 4.64+1.28¢ 6.11+0.88° 7.11+0.83° 8.36:1.03° 161.74™
grizun?;s 1.110.42 2.68+0.98° 47141 44¢ 571£1.21° 7.46+£0.88° 8.71+0.46° 24315
Air cell size 6.89+1.66° 7.50+1.35° 5.89+1.55° 4.61+1.13° 3.29+1.18¢ 1.68+0.98° 78.28™
u:i‘frorﬁiy 3.68+2.09% 3.50+2.12¢ 4.79+1.57% 5.50+1.82% 6.18+2.18%® 7.2542.69° 13.40™
Savory odor 6.71£2.37° 6.11%1.42%® 5.29+1.90% 4.46+1.77% 4.11£2.31¢ 2.7142.49° 13.57"
Yeast odor 6.71£2.02* 5.71+1.78° 4.25+1.76° 3.61+1.50% 3.00+1.61¢ 2.00+1.66° 28.62°
Grassy odor 1.39+0.92" 3.21+1.60° 4.96+1.29¢ 5.96+.40° 7.25+1.48° 8.21+1.55° 93.70""
Bitter odor 1.39+0.74 2.68+1.61° 4.57+1.43¢ 5.61£1.37¢ 6.89+1.69° 7.86+1.60" 82.33"
Savoriness 6.25+2.46° 5.68+1.76® 4.61+1.50> 4.18+1.70° 3.5742.17% 2.79+2.48¢ 11.17™
Sweetness 5.8242.26° 5.64+1.81° 4.57+1.73° 3.57+1.40° 2.96+1.55° 2.04+1.40¢ 21.62"
Bitterness 1.46£1.00" 2.82+1.16° 4.54+1.62¢ 5.39+1.64° 7.14+1.48° 8.4610.69" 111.18™
Green tea flavor  1.18+0.48" 2.86+1.33¢ 4.93+1.84¢ 5.68+1.66° 7.21+1.52° 8.29:0.98" 104.16™
Seaweed flavor  1.25+0.97° 2.50+1.20¢ 4.50+1.90° 5.11+1.71¢ 6.3242.13° 7.50+1.88° 54.08"™
Hardness 1.50+1.00° 2.00:£0.98° 3.36+1.28¢ 4.96+1.55° 7.21£1.29° 8.64+0.62° 171.92"
Springiness 7.11£2.23° 6.82+.18" 5.86+1.88™ 5.57£1.69° 3.75£2.17¢ 24342 46° 2077
Ease to tear 7.75+1.84° 7.57+1.20° 6.00+1.49" 5.18+1.63° 3.43+.57¢ 1.68+1.25° 69.11°"
Stickiness 6.93+2.46° 6.61£2.15° 6.04+1.57® 5.07<1.56° 3.75+2.17¢ 2.61+2.66° 17.80™
Chewiness 2.43+1.43¢ 2.96+1.45¢ 4.14+1.65¢ 5.04+1.23¢ 6.71x1.27° 7.93+1.27° 66.22""
After flavor 3.00+2.02¢ 3.93+1.76° 5.29+1.44° 6.00£1.25° 7.3241.47° 8.14+1.88° 39.22"
Dry taste 1.86+1.41° 2.39+1.26° 3.93+1.21¢ 5.29+1.33¢ 6.96+1.43° 8.29+0.85° 113.36™

D Refer to the legends in Table 1.
Y MeantS.D, ™"p<0.001.
9 =T Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

ZZ 7K texture) EA2 71414 BA Axtel Xty nlE A EAI7)7] WlEo 2 FekET) Stojanovic M 5(2023)
3 WISy % Wrlgo] kel el A (hardness)E B o AFME 5o A2FHA FER} S22 &
Z7 1.50°141 WD4 8.64%, 3 A (chewiness)> T #o] 2255 IHAH &ots fdte A7 23t B
243914 WD4 7.930.2 Hrlgo] Zrle4E fojdozm  HYoh

=4 UERATHp<0.001). 77d(gumminess) &7 6.93¢]

A WD4 2,612 oA o= 748t thp<0.001). 37 (after 7. 712 AL

taste) S/90llA = A7 o] vt §EEe 3 sy 22 A 3 sy oS MUk AWl Vse Hrb e
ko] S7FEE folf oz Z71e tHp<0.001). o= 3 Table 83} Zt} 2| FHappearance) 7| T =& HET7} 622
= e Al 27| Bl SEF(sesquiterpene lactone) 2k 7S =& 3= UEpilen, Hrteke] SRS o4
22w slgtEo] et RstHA] &utdt 2B T 28 AAsktHp<0.001). o= £ H7tE Q1g 1] A
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Table 8. Acceptance of white pan bread prepared with the addition of white dandelion (7araxacum coreanum) powder

CONV WDO.5 WDI WwD2 WD3 WD4 F-value

Appearance 6.00+£1.287 5224138  4.78+1.59™  4.68+1.38% 4.26+1.55¢ 3.67+1.76° 25.069""
Odor 5.27+1.43° 4.63+1.62° 4.67+1.42°  428+129" 4.03+1.62° 3.49+1.83¢ 13.6917"

Taste 5.47+1.43° 5.19+41.35° 5.13+1.59° 4.61+1.29° 4.08+1.63° 2.85+1.55¢ 37.815™"
Texture 5.67+1.26" 5.59+1.07° 5.58+1.48" 4.88+1.26° 3.95+1.46° 3.14+1.61¢ 51.226™
Overall acceptance  5.51+1.44° 5.1741.21%  511+1.51° 4.74+1.19° 3.81£1.55° 2.88+1.50¢ 43.913™

D Refer to the legends in Table 1.
2 MeantS.D,” p<0.001.

9 a7¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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