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Antioxidant activity and sensory characteristics of rice cookies
containing dandelion complex powder

Yang Soo Byeon, Ha Na Ra, and Hae Young Kim*

Department of Food Science and Nutrition, Yongin University

Abstract This study evaluated the characteristics of rice cookies with varying amounts (0, 250, 500, and 750 mg) of
dandelion complex powder. Dandelion powder is considered a functional food with skin-moisturizing and atopic skin
improvement effects by KFDA. Quality characteristics of AF343 and rice cookies were measured by determining antimicrobial
activities, physical characteristics, sensory evaluation values, and antioxidant activities. An antibiotic susceptibility test of
the powder showed positive activities in Escherichia coli (O157:H7), Staphylococcus aureus, Bacillus cereus, and Listeria
monocytogenes. Rice cookie containing 250-500 mg powder showed significantly increased antioxidant activities compared
to controls (p<0.05). However, sensory intensities between the two sample groups were not significantly different. Thus,
rice cookies containing 250-500 mg dandelion complex powder were successfully developed to improve antioxidant and
antimicrobial qualities. These products may attract the attention of health-conscious consumers in the highly competitive

cookie industry.
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12-12%)2) AF3430.24 <kgnl
59 A FAES EgHo g FEsle] ZAT oy o)},
| Bro] 3% AFH AFFS 750mgl Z(5), dF &) olE
Flo} 72 FEsAe] adH AR dEA Q). ¥Ed, &
o9, vzt 9 AxFE Wey, ks, 95, s 2HEe

71%537H6-13), FH 2 H(luteolin), 7FEI7)(catechin) X SHEZF =

]

(anthraquinone)® 5] 7154 AE EES FHslaL o, &
e A Gd50R FEI AS Hu dFHH 3% 3,
R FHE g4 Aol AsadsE PRty B v 9l
th(14). FZ S2ER, A, 3% F AR7)H 7+ FAolA
= 7154 AENL B R&DAY FUE Bl kst siEgl
Ay 7154 457 NLET Jov EE BE V%A AFE
SAEo] A AF HEFo] st F AFSE A= W
T AxdtA, Tt 7154 AESAEY E8EE =ol] A%
AF Ao ool F7HE AUk H2 AFskE Ads g
FIE A E YFF ARG Wog olgyE & LnFE 7+
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1238 713 AESZ A FA Aok UiFEY e F
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of Ao BshHAl AFC-LO}O?\D} Sk ]3‘— o /\}“‘15] NEEE
U 7}1(Samyang Holdings Co., Seoul, Korea), 27#(Lotte Foods
Co., Seoul, Korea), 3o} U (Shinkwang Food Co., Gimhae,
Korea), W ©]7 7-9-1(Sungjin Food Co., Gwangju, Korea), A&
(Samyang Holdings Co.), &= (Sajohapyo Co., Seoul, Korea), H
E](Lotte Foods Co., Seoul, Korea), % %_’éko] Qo mE Ay

HoIA A7he ElobAolA g slel ALEST

5 o A%
T U EREAE(KCCM, Seoul, Korea)ol] 4] FoFwt
o} Aarshs ik WRlel wet 33 Avjuigste] ARSIt &
o &4 A8 BN MAER LX) Escherichia coli (KCCM
11591), Staphylococcus aureus (KCCM 11335), Bacillus cereus
(KCCM 40935) 2 Listeria monocytogenes (KCCM 40307) 4%
S AAlslRom, vk Ao whel tryptic soy broth®} agar
(Difco Laboratioties, Detroit, MI, USA), nutrient broth®} agar
(Difco Laboratioties, Detroit, MI, USA)ZS WX & o] &3}9T}.

719 M=

F71= AACC(19)] W& WFste] AzsATh 77 1T
s T] 1Y AFHFAEYA 750 mgS 30 :L_; o
o] Zkz} 250, 500 2 750 mgS FA7IslAh 7] AXE 9%
Wil = Table 13+ 2tk AlE WE, A9, &5 HJZﬂ(model
K5SS, Whirlpool Co., Benton Harbor, MI, USA)°l Y3 2&to 2
a93} 3 F, Jeks Yo 1oz Esigit) o 7)ol Al W)
L7HE, 7R, DEEEREY, 3To}l i, Ho] ) 79T
B sl WAAeA A7 FAAIAT FAAR =
0.5cm FAZ #UsA Do A7 5eme] 9 7] EE A
, SIE 180°C, oFE 170°CE d|9¥ 2 E(HSDO 2002, Hanyoung
Bakery Machinery Co., Hanam, Korea)ollA] 12%-7F -9t} ¢H4
H F7)= A2edA oF IAZF Y g = A8 E AMEEINT

Kl orlo mu p

Table 1. Ingredients of cookies with varied amounts of dandelion
complex powder

Ingredients (g) ch D250 D500 D750
Flour 3.20 2.95 2.70 2.45
Dandelion complex powder  0.00 0.25 0.50 0.75
Rice powder 3.20 3.20 3.20 3.20
Choco powder 0.41 0.41 0.41 0.41
Baking powder 0.05 0.05 0.05 0.05
Butter 3.64 3.64 3.64 3.64
Sugar 2.73 2.73 2.73 2.73
Egg yolk 1.36 1.36 1.36 1.36
Salt 0.05 0.05 0.05 0.05

DC: control (rice cookie without dandelion complex powder), D250:
rice cookie with dandelion complex powder 250 mg, D500: rice
cookie with dandelion complex powder 250 mg, D750: rice cookie
with dandelion complex powder 750 mg.

CIASSH @ HAoiNsE

a
=

F71 715743 ﬁ\_zﬂi g8d Vs EEE] J7E A4
< 13 t2=3 F4H (paperdisc method)S Ra®} Kim(20)2]
7o WHE tﬁﬁé—a‘}oq ol gstl o, mAEL 33 A 8]t
o] s} AlA ol g5ttt EAdstE o gL 560 nme] T
Aol A FFE=(UV spectrophotometer, Woongi Science Co., Seoul,
Korea)2 &% 3le] 0.DZEo] 02+0.10] HX== 31X 39T} t&
3 AEE FHuRe| 72t *§%BH7<]E oF 15mLe} +F Wiy
0.5mLE FY3t] $IAZ F smLe] SRS TF381 Al
3 A2 ARSI HlA] ] paperdisc (8 mm, Toyo Roshi Kai-
sha Ltd., Tokyo, Japan)% IAATZ NEHEFEL FEE 100
uL/mL 2 7ZF 60 LB SFAIA 2 % SEE 6 mg/disc
2 3t 24A17F wiFETh TS e R REo%l i
dish®] clear zone 273 (cm)S WHE- =% 00}%‘\1’4—. 5o i F4
A& = (Minimum Inhibitory Concentration, MIC)= broth micro
dilution methodoll 2Ja EA3IATH21). A& TSBE 0.5mL
A il Aldat wFY 1mLE Al 1 ARl ¥ S
F, 05mLE Fsl Al 7 AFA7EA YL WA 400, 3.00,
2.00, 1.00, 0.50, 0.25, 0.13 mg/mLe] F=2 343}t 37°Cel
A 24N 7 BFe -, 560 nmollA] FEEE SA st gxrt o
ERLA] g2 AP sEE MICHSZE AA SIS

719 olztEty EESY

F719] AR AOAC(22)e] el F3le] EA9319
i e AL (Kjeldahl), 22 H e ”—;T‘N‘?\(Soxhlet),j
I FL 550°Col ] AHBSPY, FEFFLS 105°CAA AL 7
o A5kt
Z9] 9} pHe= AACC(19)9] WS Ak #4519
0mL T=AAG /S 60mLS ¥ 10g0] F

=S 9S8 o sojd FIE 43t Wi FI9 7
Al Hl(gmL)= ARetATh A159 pHe W5 10g3 /T
90 mLES H]A| ¥ WRAIZI & AENS pH meter (CP-411,
Sechang Instruments Ltd., Seoul, Korea)= =74 3}3ith.

F719] HAHA A4 (spread factor)= AACC(19)2] methodE ©]
g3to] olgfo] A3} o] FalfTh

>2°m
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o . F716700 st B+ W ol(em)

] A A] —

34 A 4>(Spread factor)= el 08 BE 7 em)

=4E(Loss rate)> 719 w71 A3 &, o2 2 APE
FHS 47 SAste] 2 Apolof] tigk HER °}EH o] FHo=

27 A3 27) & AN FF )
1 AT NS e 3

F719] Mx= B3 AXHA (Color JC801, Color Techno System
Co., Tokyo, Japan)— AHE3te] Lak(lightness), adk(redness) 2 bak
(vellowness)S =733 th. FF Fh(standard plate)S LE% 98.66,
a%r 0.02, ZE]_’ bate —0.56°19 Ttk F719 A=+ FLovE
(theometer Compac-100, Sun Scientific Co., Tokyo, Japan)E ©]
g3te] SAe). BlovEe] 34 270 2A 717 Max wie
2.0kg, Distance:= 50%, Table speed= 120 mm/min, probe= %
73 1 mm, needle type 45 AFE-3}A T

$=2 E(Loss rate, %)=

:MPE}E* £
e s FHe 01m—Dems(23)-4 ol F3le
]—93,1’4-. ImgmLe] FEZ AFX3 FE2E ImLe FH3lA 2%
Na,CO, € 1mLE 7Fslal 387+ WAl 50% EA-A|LE
(Folin-Ciocaltew’s) A] <¥(Sigma Aldrich, St. Louis, MO, USA)
200 uLg F7Yete] HEEE F 3%@ IRAIATH A 80 3=
£ 750nmellA 3o £ dHeE I3E e Z2HGalic
acid, Sigma Chemical Co.)S #235le] HEFdo] tiydst = 100 ¢
9] ZAke] mg ¥ (mg GAE/100g) 2 JERAAT
DPPH radical 227%-2 Blois(24)2] a4l oJal =A4sxct. A
S F7) 1ol ole-S(ethanol) 9 mLE 7}38le] 241 7HE9t F5
3t of=hall-g- 3,000 rpmollA] 15487 AL 3l *J%%‘é ;43}
o] ARl Az A5 0.5mLel 0.4 M2l DPPH solution
15mLE 7heted &g 5§ oA 1027F FUTHT 517 nm
AN FRES AT AR il oee 0.5mLE 7S
xe F35E =43le] DPPH radical £27%5S t32 4
LR

o wa} MEg Yo,

Jm

FLESE SN
EEEEE =TI

DPPH radical 2~71°5(%)= (1 -

1=

okt okt

< Arket7] flste] AFIS AF o
10082 4= AAgsle] d54 54 Fw=ot
71555 H7HEIATHRS). AlEe Az § 4 9o 2
1«1 g3]g &7]ol Hot Xﬂ]

9 W= HE A AlFsisich 74/\]' Al ]t gk

of & 7H-4 ARE Frketar v ®le] AxpE & with WA
23 B2 Q) kS AT SRS FAS Hele 0}04 Bt
$-(adaptation)yS *AISITE B4 A= 7 Al Z“Zb 94 3t
% (nine point category scale) ©]-83}H 1 LEFHOZE I4E &
Ao A7t AAIL 9% 45 5AY ATt deiAE Ae
2 3o, B} e EXo] Wy = Aol wet /‘“(color)
kel ARl A= (crack), EFTH ?%E(sweet aroma), 2243 &F
(savory aroma), @& 3t Bi(sweet flavor), 3143t Bl(savory flavor)
2 HR2}SHerunch)ol ATt 713 % AARE 987154 Z(nine point
hedonic scale)E ©]-&3te] SH3IAL Wr1aHEe A4 5497

e r4>

rlr

= A BLspA som, Bk A 1 e
AT FhyA 1458 RolstEs sl

HthelA 9

SHXzE|

& AreMe dsrE AR BE AES 33 o ukE
B o A= FARAE SPSSEZZ 13 (Statistical Package
for the Social Science, Ver. 20, SPSS Inc., Chicago, IL, USA)
o]g-3te] EAHEA(ANOVAYS AlY3IAAL, p<0.05 F5=olA
719] t5737d (Duncan’s multiple range testyS AA|3t] Al S
o] FeE AT

ol o

% pH 4 ZAI= Table 2
3} 6.67, 11.98%°]11 37, T
55, 248%= AL e 24 A3,

=1

= o] , 8
p=t=3 L]—E]—IH—E L%}:O] 47.62, z-b\lh:o] a%k o §].)\u1:o] b%)(% 7_'1—
7} 198 ';4 27399] A3HE wSATh 559 ol ol
£ S8k= pHE 4809 o Aol W9 vepgtt

oIS SgtEae| s &
ey ST e AFE flste] t2a Fabges 4
A A3 Table 3 ¥ Fig. 13 2tk 2 AdoM EdEst

B0 E coli O157:H7 d5ol tdt clear zone #7d°] 331+
0.10cmz 7P ZA yehd v ek 84S vehlsl=d)
T3 kel o8t clear zone®] Z7|= AW|AAEAL] =
|3, St g 9 AukEel g5 vlEske Ao2 RaE
2 UTH26). WEHETEE] S aureus dFol th3t discoll A=
268+039 cm% =2 A+t &4 FAE HIUCH, B cereus I
L. monocytogenes®] discolX = clear zone A|5°] Z}Z} 1.97+0.21
2 1.85£0.76 cm®E YERY Ao g =2 3dAS Bt
AT T E coli FLE O157:H7S dxFQ AEZ= AAA
TO 2 Hi(verotoxinys AAksH= Zo] SAolw, A+ 7 Al
AAL, 28 UIAES 4o F UTh27). dEF FEHleE
A U= S aweuss 7S AFEe] IR = EAEHHA A
g Blohv= XM HEA 545 *3”3}”4 shsd 4
3‘1}0]1,} HEFe] YRle] =H7|x $H}(28). S, B. cereuse XA}
3= Fom =40 e wet :[LEE:) AV A=

g3
dod 4 e AFE AddolH, L monocytogenes= Q1T

Table 2. Proximate composition, color and pH of dandelion
complex powder

Proximate composition (%)

Water Crude ash Crude protein Crude lipid Carbohydrate

6.67+2.13  11.98+0.66  7.55+0.67 2.48+0.12 71.32
Color L Color a Color b pH
47.62+0.90 1.98+0.57 27.39+0.55 4.80+0.02

Table 3. Antimicrobial activities of dandelion complex powder

Clear zone on plate (cm)

Escherichia coli, Staphylococcus Bacillus Listeria
O157:H7 aureus cereus monocytogenes
3.31+0.10 2.68+0.39 1.97+0.21 1.85+0.76
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Escherichia coli, 0157 :H7 Staphylococcus aureus

Bacillus cereus

Listeria monocytogenes

Fig. 1. Inhibitory effects of dandelion complex powder on the
growth of microorganism.

FEZIH FxE|g ol (listeriosis)e] H2lo] HE #o& ¢
HE 283 & 7hy §FIM F2 @RS 29
EYESGRTe REY, A, §29, AT § 4 T4
< &, BAlE FAEEY 7 Al dHEde AYAF
(3031)E 58] EuE v} Juk. Chandt Kim(32)2] dolMe &
o] AT A AL = e, HFHoR FE3I%
A9 e RAHR AR fiF A g AFE At o
F B EdrE E21 HATh tAAF 0N FeE v o
o st HLAAlEEE S8 ZAHE= Table 49 2
Paperdisc®] clear zone®] 331 cmZz 7F4 A JYebdd E coli
+57F 0.50-0.25 mg/mLe] MICH S, S. aweus= 1.00-0.50 mg/
mLE Ueht clear zone 4 Aot FARHA 4= B.
cereus R L. monocytogenes= 2.00-1.00 mg/mLe] MICHSZ +
T AAE f3l AR B2 Fe] it o] Has A

S 2 Ukt

Table 4. Minimal inhibitory concentration of dandelion complex
powder

2.00 1.00 0.50 0.25 0.13
mg/mL mg/mL mg/mL mg/mL mg/mL

E. coli O157:H7 LY L L G G
S. aureus L L G G G
B. cereus L. G G G G
L. monocytogenes L. G G G G

I inhibition, G: growth

1.07+0.58-1.10+0.00 g/mL. Ato]e] o= tgturt W2 43
B oy {oF Aole Holx| eyt F7] wkEe] pHe Ul
¢, D250, D500 % D7507F 2zt 7.67, 7.53, 744 B 7302
NEHEFE T Hrtgo] TUIASE FoHoR Yolxe 2
= HIPOoH(p<0.05), ol WEUEFEL pH7F 4802 7k
02 e Yehddl wel FAIE e dFSE pHe Ftol
volxl Aow welth WEe pHe $AE F719) £y, H73A4
B 7, & R A 5 FF JEE vH|E ] wiEe
(14,30), At 28-S f3l FAIE, Al FA, 52 5
S FTRPIE #t433,34). WEAEEED Ay wel vk pH
o] oA zpol7t o, HiEe] 1 pHE ¢ER 6.5-8.0
WO ArzdAe] Hrle FeskR] &S WYE e

A RS (spread factor)= WS QEO|A = HolA]
naA e old A5 EFEC] wAGEZ Al Eole
et H7e] AXE FEE E8TH18,33). AR FE F

£ g PAshe T I, Ae 9 WE, o 9] §A)
o] e v 53], FEFH o] Ao 2HsH
A=) 2t} Doescher®t Hoseney(35)0ll 2lahd wiEe] 4=E-3}
o] o ARG} AT SN L Kissel?}t Yamazaki(36)
o]l A AuE EA & AS 9FL AR 2 &
Aok Bagk v Qo el HAe] Fmo mE fdE
F719] 27t Aeolg el EH AEZ o)§HI|= s, F
7HE & 4 AEE A S W HAgA T 2 Wk
gk 2719 AEZ A= UTh(36,37). R Hlwst
o QS EFHNELS A/NEE A ALE T8I D500
B D750 TR B D250 ABHTE folFHoR Ee A4S

btorr

B= 3 F9|9 2x, pH, HEM H =HE YERA A THp<0.05). ol& RIEHEREZlAM HIZE ol
o] Wwsh pHE F4F A% ¥ Tole] WY B &4 ks wobeel g v gl 1) nE SRESS
& 34 Z3= Table 59 o} W0 Wie wise] Y A o] FAad Wi ML SURE Aow Addr. IEH S
2 Uehle 700 £2 F3 WL AR 9Few Wesh Y we 2EES 442 ¥¥ G 307, HURLE),
- gtom Aol wasiA 71e4do] dod ¢ L, M=V Y H|ZHRIEE(38), ATFEE(G4) 5 TEITe] w2 B FEe
T omodl gA BaEA AEA 92 viAE e ¢ FAREE F7I 7 ddeh H4d Aa A o] dA8
A SlEk(18). & Aol e RSHETFEY e devt = A7 2otk £2E(loss rate) A WSS 71E9E W &
Table 5. Dough density, pH, spread factor and loss rate of the cookie
ch D250 D500 D750 F-value?
Density (g/mL) 1.20+0.87 1.10+0.00 1.10+0.00 1.07+0.58 3.69™
pH 7.67+0.03 7.53+0.01° 7.44+0.02° 7.30£0.01¢ 603.16%**
Spread factor 10.27+0.88"¥ 10.92+0.13° 12.11£0.43° 12.21+0.16° 10.70%*
Loss rate (%) 9.69+0.21 10.02+0.40 10.62+0.65 10.70+4.21 0.15™

C: control (rice cookie without dandelion complex powder), D250: rice cookie with dandelion complex powder 250 mg, D500: rice cookie with
dandelion complex powder 250 mg, D750: rice cookie with dandelion complex powder 750 mg.

INS: not significantly different at p<0.05, **p<0.01, ***p<0.001.

YMean+SD, Values in the same row that are followed by a different letter are significantly different p<0.05 by Duncan’s multiple range test.
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Table 6. Proximate compositions, color, and hardness of the cookies

Properties ch D250 D500 D750 F-value?
Crude lipid (%) 26.11£0.37% 24.62+0.33* 25.47+0.43° 24.75+0.02° 8.90%*
Crude protein (%) 6.09+0.01° 5.89+0.01° 5.79+0.21¢ 5.71+0.04¢ 126.33%**
Water (%) 5.79::0.00¢ 5.85+0.01° 5.87+0.01° 5.90:£0.00° 187.71 %
Ash (%) 1.06+0.01°¢ 1.1420.00% 1.22+0.01° 1.50+0.10* 47 45%%*
Color L 26.68+0.08 26.57+0.13° 26.27+0.08¢ 26.34+0.04¢ 4321 %%*
Color a -0.10+0.19 -0.27+0.21 -0.31+0.28 -0.20+0.30 117N
Color b 1.05+0.14* 1.01+0.20* 0.72+0.14° 0.69+0.07° 15.59%**
Hardness (N/cm?) 287.39+34.57 292.79+53.86 298.36+79.11 325.49+73.92 0.65™

C: control (rice cookie without dandelion complex powder), D250: rice cookie with dandelion complex powder 250 mg, D500: rice cookie with
dandelion complex powder 250 mg, D750: rice cookie with dandelion complex powder 750 mg.

INS: not significantly different at p<0.05, *p<0.05, ***p<0.001.

9Mean+SD, Values in the same row that are followed by a different letter are significantly different p<0.05 by Duncan’s multiple range test.

o
)
rlo
R
)
i
-z
N
ll
i)
)
off
2,
R=)
)
of
S
o
3R
o
*
Ho
1o,
oo
o

F719] dubdE Aw g Ax B A3E Table 63 2th.
RS g Rro] 26.11£037%% VEHEFEY H7l A5
Hlwsle] feoldog 7P =dthp<0.05). D EL tlztol
6.09+0.01%, D250, D500 2 D750°] Zz}z} 5.89+0.01, 5.79+0.21,
571£0.04 -0 2 Fo]H o2 7HAEIN I (p<0.05), TEHNETEL
A7V S71e W "R Bl Hojylel uhel w3
o] Yozl Ao 2 Yeth39). F71¢ HEE Yeple L
< D500 & D750 AlE7}F thEF, D250} Blwste] fejdow
S S50 (p<0.05), VSHEdRT Wbl TS F
7] FH9 Mo] o] TR = AoE YERIT AT agtd BE
A E70] —0.10£0.19- —0.31£0.282] ML= F2]&<l 2}o]E Ho]
A Qkoka, FATE ESl= bk IR0 1.05+0.142 7P =
ST D250°] 1.0120200.2 thZwrc}l o7k vhe Asks ng
th. D250 2 D750 Z+zF 0.72, 0699 biES Rl thxw v
wate] A ek fojFog v 24 HATHp<0.05). A=
(hardness)E THE20] 287.39+£34.57 Nem’2. 2 7Hd Wty 7}
T3] TVEFE FoRte fIdey EolAle RS B
Are AES e A XS o "y gk A A
7124 qAskaL, FARS] Hrbge]l gAY, FAIse] R
o] e e, vEe] Ut WEFE Are Asditia R
# b 9lth(18,33,38). 2710l RIEHEIHETe] Hrbge] S7t
ghol| et Axrt Frkele 43S BAou dxds foAkE
Holx] & A2 RISHEMET 57 AL HFF 750 mg7t

Sl A= F7)9] detet Arol= &

AE T7) @ Al Hoe
BFe MAX e 5 e e Astolth

FIel & Uz &

s BT HrF F719] & dEsgE S Fig 29
7t} D500 2 D750 7+ 20147 = 230.33 mgGAE/100 go] &
HE kS 2o, tlRF 131.94 mgGAE/100 g&F D2502] 141.28
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Fig. 2. Total phenol contents of cookies with dandelion complex
powder. "The same letters are significantly different at p<0.05 by
Duncan’s multiple range test. ?C: control (rice cookie without
dandelion complex powder), D250: rice cookie with dandelion
complex powder 250 mg, D500: rice cookie with dandelion complex
powder 250 mg, D750: rice cookie with dandelion complex powder
750 mg.
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Fig. 3. DPPH radical scavenging activities of cookies with
dandelion complex powder. "The same letters are significantly
different at p<0.05 by Duncan’s multiple range test. >C: control (rice
cookie without dandelion complex powder), D250: rice cookie with
dandelion complex powder 250 mg, D500: rice cookie with
dandelion complex powder 250 mg, D750: rice cookie with
dandelion complex powder 750 mg.
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HNEAETEY 7 & F719 #54 54U E A= Table
72} 72t} Colores TiREo] 433% 7P Wekom D250, D500,
D7500] 2zt 4.97, 628 F 7.189] A#=E Hrlge] Fv)t SFF
frojdog Fe Moz 7w of(p<0.05), M2 color Lk
AR 232 B 7] 3o Zelzl AEQl cracke D750
o] fodor 7P = (p<0.05), hETZL D250 2 D5005.

Table 7. Sensory intensities of the cookies

ooz we Axs Bt et 9 a4 o] 7
E=E YERf= sweet aroma ¥ savory aromat RE H7ES0|
A 435-5.019 FRE AlE7] {AQ Aol G, sweet
aromat ThETF Blwste] QSHEFRY Hrjo] Zrlds
E radhe A B9, ol9k= WHIRE savory aroma® 57t
S= 7A3S H AT} Sweet flavor & savory flavore D7500] o
2, D250 ¥ DS00ETE 77t frejFoz v AnE vep)
ATHp<0.05). WA o vatet AxE FAS crunch &2
D7500] fe]H o2 71 ZskA YR THp<0.05).
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Aoz vt 7|55 e THp<0.05). ti2e] @&
g & 7|EEE 5229 FHog D250z FoxE Holx| &
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3% Hriel A AAE Btk Uz Iag &) 71E
T 5439 3o g D250 E D5002] 4E Fn)r)Ew ghel Z
7t 526 2 51637 GoxE Holx] ggton WS EgRg
750mg F7FeF D7502] 14T Im) 71T E UE ARER
fFeldom e 7anz HrEATHp<0.05). WSS T
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Characteristics ch D250 D500 D750 F-value?
Color 433+£1.17% 497+1.12¢ 6.28+1.40° 7.18+1.48" 87.03***
Crack 3.44+1.65¢ 4.39+1.95" 438+1.92" 5.21+£2.03* 13.06%***
Sweet aroma 4.70+1.43 4.44+1.67 4.43+1.93 435+2.32 0.60™
Savory aroma 4.54+1.44 4.70+1.67 4.99+1.80 5.01£2.26 141N
Sweet flavor 4.87+1.54° 4.67£1.59* 4.56+1.97* 3.79+2.19° 5.90**
Savory flavor 5.08+1.44* 5.02+1.57* 5.00+1.82° 4.17+2.12° 5.45%*
Crunch 4.71+1.69° 5.11£1.53° 5.03+1.50° 5.78+1.64° 7.05%**

C: control (rice cookie without dandelion complex powder), D250: rice cookie with dandelion complex powder 250 mg, D500: rice cookie with
dandelion complex powder 250 mg, D750: rice cookie with dandelion complex powder 750 mg.

INS: not significantly different at p<0.05, **p<0.01, ***p<0.001.

YMean+SD, Values in the same row that are followed by a different letter are significantly different p<0.05 by Duncan’s multiple range test.

Table 8. Acceptance test of the cookies

Characteristics ch D250 D500 D750 F-value?
Color 5.20+1.65 5.39+1.28 5.57+1.78 5.60+2.40 1.87
Crack 4.92+2.14 5.10+1.88 5.08+1.86 5.47+1.88 2.55N8
Sweet aroma 5.18+1.58% 4.84+1.65® 4.48+1.87% 4.17+£2.20° 10.12%**
Savory aroma 5.09£1.53 5.02+1.66 4.83+1.80 4.62+2.15 2.39N8
Sweet flavor 5.22+1.58* 4.98+1.69® 4.81+1.94° 3.90+2.23¢ 16.91***
Savory flavor 5.43+1.45° 5.26+1.63" 5.16£1.76* 4.1942.15° 18.05%**
Crunch 5.11+1.71° 5.44+1.56™ 5.52+1.10° 5.74+1.71% 4.60%*

C: control (rice cookie without dandelion complex powder), D250: rice cookie with dandelion complex powder 250 mg, D500: rice cookie with
dandelion complex powder 250 mg, D750: rice cookie with dandelion complex powder 750 mg.

INS: not significantly different at p<0.05, **p<0.01, ***p<0.001.

YMean£SD, Values in the same row that are followed by a different letter are significantly different p<0.05 by Duncan’s multiple range test.
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