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Abstract

This study investigated the quality characteristics of cookies containing Platycodon grandiflorum powder, which is well
known for its various functions and biological activity. Cookie samples were prepared by adding the Platycodon grandiflorum
powder at different levels of 0%, 1%, 3% and 5%. In this study, moisture, pH, color, spread factor, hardness and sensory
evaluation of cookies were examined. The results showed that the pH and moisture of cookies were decreased when more
amount of Platycodon grandiflorum powder was added. Regarding the color of cookies, the L value was decreased when
more amount of Platycodon grandiflorum powder was added, where as the a value and b value were increased (p<0.001,
p<0.01). The spread factor of cookies generally increased as more amount of Platycodon grandiflorum powder was added,
but it was not statistically significant. The hardness of the cookies decreased as more amount of Platycodon grandiflorum
powder was added. Cookies containing 1% of Platycodon grandiflorum powder showed the highest scores for overall
acceptability, color, taste and texture. Regarding the flavor of cookies, the control showed the highest score, and the score
decreased as more amount of Platycodon grandiflorum powder was added.
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o= AgEe] 7t 9 A3tE Wt ahxje) gt
87} 71k 9low, Ay AFo gt Tilo] wolAH
A TFet 71548 2243 AEEAE 71K AR o]
A7kl f-t ARE H7KsE AAE o] it T o] &
oFx] 3L it}

ESE 94 AAES vESH Alah, A Aol BAT A
2H|Z] 7137 g3}, tefstEEA A%t §Ystkal 7|
TS 7HK AA AARE Hrlste 718 Axst= A+
7} ] JY=E 1L 9t olek HAE Aol IHEY
7} F71(Jeong 5 2013), Frotv} ¢ B 7} F7](Jeong
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AZE HEE Hobart Mixer(N50, Hobart, Troy, USA)o] &
T o 187 T T AR dol o 238 A= AYslel
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Table 1. Formula of sample cookies with different levels

of Platycodon grandiflorum powder (Unit: g)
Ingredients Samples

0% 1% 3% 5%

Soft flour 100 99 97 95
Butter 60 60 60 60
Sugar 40 40 40 40
Salt 1 1 1 1
Egg yolk 15 15 15 15
Baking powder 0.5 0.5 0.5 0.5
Vanila powder 0.5 0.5 0.5 0.5
Platycodon grandiflorum powder 0 1 3 5

Total 217 217 217 217

FOF7 Y4F2=2 thEo] ofgE 170~180C, $1E 190~200C
2 A% A7) LE(NS0-95, Daeyung Machinary Co., Seoul,
Korea)oll WolA 1087F ft5lom, 2HdE 7= A-2olA
IAIZE B¢t A3l & A o] Yof A2o]x HastHA &2

Aol ARgshit

719 8 FFL +E =% 7]|(MB45 Moisture Analyzer,
Ohaus Corporation, Switzerland) S AF&-3}o] 24 A4 &3
Hog =A3A L =, A|RE Homogenizer(Type HR 2860,
Philips, China)2 #3213} A]7] & 2~3 ¢& 3} 150C, 108
7 =Asketh. 7719 pHE 7] 10 ¢& 272 90 nle} 3
7| Homogenizerol| 4 13,500 pm .2 10x7F #3335 & pH
meter(8603, Metrohn, Swiss)& ALt 33 WHE =43¢

4. ME =¥

F7)9] M= M A|(Colormeter CT-310, Minolta Co., Japan)
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Table 2. Measurement conditions of texture analyzer

Items Operating conditions
Mode Measure force in compression
Option Return to start
Probe HDP/3PB
Pre test speed 3.0 mw/s
Test speed 1.0 mm/s
Post test speed 5.0 mw/s

wohx) 2o 2] 761

2E AYE 33 o4 HHE SAstgen, AE 2y 54
A= SPSS 160 54 2l AMgsto] EA5%ich W
A, 7 =2pR] 9 Arigel WE 719 EASY Bkt
BZHAE ARSI, O F 22| &9 7] wet
719 EAol Aol7t Y=AE EAREA(ANOVA)S F8f &
o gtom, AFFEA2 Duncan®| ot W9 HAEHS o8
shel p<0.05 S2l4 o3 AFS ANtk
2n o o

1. F710| 2 B U pH

Eebd] B WA 719 S8 P pHE ZH
AT Table 37} 2o} T7]9] 42 PFe Eepx BY 2
A7V, 1% A7, 3% A7HE, 5% A7FE0] ZH2E 4.60+0.06%,
4.54+0.05%, 4.5040.07%, 4.25+0.07%2 Ea}z] Bk H7}eko]
ol S8 Shao] wolzlon, ok Rue] Hridol
e 77 2] BARCE fofit AolE BIAKAITAL,
pe001). 2 ksl Wrkegol YRS S ol )
A et AL Eabr] 2ol 42 gero] @ o] 4B
@E*EEP A W(Kang 5 2009), =4 £ M7= vk
o] B A% o] Yol Ao 2 AR EHTHJung & Kang 2011).

:'HH pHE =2hA] B9 FH7RE, 1% J7HE, 3% 7}
o, 5% H7HEo] Z2+2ZF 6.41+0.03, 6.36+0.06, 6.27+0.05, 6.22+
0ME Eex] Bk Hrjeo] Fol s pHrl BANCR §
- oz ol AFS BPTHF=11.15, p<001). o] Su}
= A7F F7N(Lee 5 2009), A= & M7t F7](Bang &
2011), &= 2% A7F F71(Ju & Hong 2011), EFH|2 7]
& Yoo 2010), 72 T8t A7} 7] (Jeon S 2013) 59| AT 2
3o} 2ok, i} geeh B 7} 27 (Park ID 201220
wheje] Aake Uehf g, ol T7] Az Al WrkEhs 7]
54 Aol wet pHO) Aol Rolt Ao Az

Table 3. Quality characteristics of cookies containing different amounts of Platycodon grandiflorum powder

Samples
0% 1% 3% 5% Fovalue

Moisture(%) 4.60+0.06"%) 4.54+0.05 4.50£0.07* 4.25+0.07° 17.31%*9)
pH 6.41+0.03" 6.36:0.06" 6.27+0.05° 6.22+0.04° 11.15%*

L 68.15+2.43"%) 67.98+0.71* 67.46+0.73° 66.76£0.39° 535+
Color a —0.25+1.16° —0.23+0.30° 0.910.41° 1.02+0.32° 13.20%#*

b 22.18+0.34° 22.58+0.19™ 22.84+0.18" 22.86+0.26™ 7.27%%
Spread factor 47.42+1.46Y 47.99+1.72 48.30+1.74 49.95+2.09 1.13
Hardness(Force(g))  2,027.40+166.66" 2,094.80+162.21°* 1,787.40+103.11° 1,517.40+35.02° 20.80%*+)

) MeantS.D.(n=3), ? Means with different letters in the row are significantly different (p<0.05) according to Duncan's multiple range test,

I #p<0.05, **p<0.01, ***p<0.001.
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2. F3l0] Mg

Eo Boe) ulgE Feistel A 7719 HES 5
e AT Table 37+ 2. Eobx] BEe WA 77,
F719] 7wkl wet HEL), HHAE@), FHEbIA 3
o moich 7719 ¥ HES vehhe Liklightness S
Table 49 Uehd Rt o] =akz] &% F37HE, 1% 7t
o, 3% A7FE 5% A7Eo] ZFzE 68.15+2.43, 67.98+0.71,
67.46+£0.73, 66.76£0.39%2 EIro] HrleFo| Z7}gte| ulg} L
Zhol Zastglon, FAEA A Lakol o =2k £
of A7kerol the 7] 7ho] Selat AolE BATHE=S3S,
p<0.05). 2 A7E AWRT, Beb Aale A mer
Rute] Hrlepo] Zrkaas webd Ao HEst Zast
Fal(Jeong & Yu 2013), §F £ M7} F719 9 GA| A7t
o ZrlEeE T7]9 WEsl feldoz gastgon
(Joo SY 2013), 914} B2k 7} Z7|(Kang S 2009)9] 720
5 QU Buke] Hrleo] Z74R4E BEsl Fadte Ao
2 et aeg BrbRe Ak gelst 3 )
A BIARY Wkl ZAka4aE BEst st 9
F(Choi SH 2012)24= th& Z3k2 el ol A7kt
= A5 FHe ©E Aoz Alzdrh

=4 2 H7F F719] agl(redness)> =2HA] £ F3
7HE, 1% A7, 3% A7HE, 5% A7Eo] 22 —0.25+1.16,
—0.23+0.30, 0.91+0.41, 1.02+0.322 Z=z}X] Bro] A 7}gko]
e 7] 7ol AR SR {3 ZolE EATHF=13.20,
p<0.001). &, =2hA] 2% H7Fgo] gobdaE agho] ¥4 1
BT, ol kK] B2 71 Foh4l(Jhee 5 2010)9]
At} 2tk E3 A= £ H7F F71(Bang 5 2011),
AedEr A7} F7](Jeon S 2013), ZA| Y F7|(Paik 5 2010)
Y Aot Zoirh

FA=E UEtl= bal(yellow)e =244 29 7471, 1%
HA7ME, 3% A7HE, 5% A7Eo] Z+zF 22.18+0.34, 22.5840.19,
22.84+0.18, 22.86+0.26.0.2 Ta}A] Hute] Hrlepo] th =
7] ol BAALE {7t AolE HHPTHF=7.27, p<0.01).
2719 AL F2 o] ofgt v EAH 2N sletas
o} Maillard §H-8-2] &S wrow, w= oA HHAY L]
W37 doj=d|(Moon & Jang 2011), H71E EA =7
SAE Fo|S Bl 4 glrkw <FelA 9ItHChoi SH 2012).

Sebx] Ruks Wriekel Awe] Waks 24 b2
E ATEY, =] £9% H71gE Fohil(Jhee 5 2010)3}
ZA] 22 A47HE Ad(Jeong & Yu 2013)0f gt A<
BoolN maba BTl W] Bolas WEL 24
Shem, AMEL P ZASEckE B sk, of
L2 el 2o S uyth 2ay wahx Bug A
7}st A7]E(Hwang & Kim 2007)2 =9} Z M7} 7H4AS}H

I, AL 2rletgtn Rustgid), ols Takx] Bt
9] A7tEle g QYR EFY igdelu 2y 59 zjo]o
71dskE Aeg Helh

3. HAA

F719) HYHL 24T ArHe Table 33 Lk 7719 )
WA Al EokA) B BR7RL 1% B 3% WKL %
A7) 22 47.4241.46, 47.99+1.72, 48.30+1.74, 49.95+2.09=
Eeb B Arhgol 3M4E 7719 HuAel AR
U, b Bare] Arhekst 7719 A Tl BAHL
2 0% ol B vehbx) gheleh o] Ha At vy B
Aol F7484E WAl b AFS Bgo
S92 Mol LA ghebrhe A(ung & Lee 2011)
o ge ABE Uerygch

719 MAAE F719) A2E Aol WESHL 4T 7
QBN T v 7] W] FA% gadtn H7o] A
L AYS e, HYAo] 248 uleAst FAE Brte
T githKwon 5 2011). 77] W59 HYQL $AHR 5
Aol whe} ghe 9aFe T3 4 QlsTdoo SY 2012), & AT
AN Eebd Bue HyAel Gare mAA) e Ao

Uehet.

4. Az

Tebr] B A71eE 719 H =& Table 37} Zth =2t
R B BHTE 1%, 3%, 5% JA7 F7)9 Art ztz
2,027.40166.66, 2,094.80+£162.21, 1,787.40+103.11, 1,517.40+
35022 1% H7F2olA tha Z7kstg o, 3%, 5%=2 A7t
ol F71gkol wet A=rt 2A astgen. #1719 A=
o Qo] Z=etx] £ Hrige] thE 7] Tt AR R
G038t xlo]S K THF=20.80, p<0.001).

2 AoA= =ebA] £ Hrige] goldag A=
7t AR WolA| = AFE B, ole T BEE
A7k 7)(Jeong 5 2013), BFH L%E H7HeE F7](Bang
S 20110), ¥F IS H7IeE F71(Joo SY 2013), vk S
7Rt F71(Kim 5 2002), F5 BE2-E H71sE 7)(Lim F
2009) I FAREE AAE ettt S5 £9S A7kt
F7|(Jeong 5 2013)0l| A= S= o] SFE FA | 3l
AAE Z-GF7] WiEoletr Bustga, 5 £ H7t
g F7](Lim 5 2009)= #53 £ A7t 8 ARS
F7HA 715 oA doha Bustglon, 5719 7

£ BA R shte] EA wio] ofyel, oF 71X EAE
o] HAoz 285t Aty AlrHth & Ao e =
2HA] Bihe] o] Wobd4g vk g4 dad 8
I Agste ST FAHS Asfste] T ATES
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5. ZksAAL

ZapR] £ Hrhe #1719 A, B, F), 223 18|
AAAQ] 7|3z et T5F7F A= Table 49} Lt 7|
3= AAR RN 1% F7F F717F 7Y 22 ASE
ek ot

F712] Mof gt Hrt AE B =ehx] B FH7RL
1%, 3%, 5% A7} 7] Mol 3t 7| E=7} zHz} 3.63£0.75,
3.69+0.74, 3.12+1.09, 2.30+1.162.2 1% H7Fto] 7F =9
I, O % =] B A7kl 5oldeE 7|5 =Tt Ay
on, BAEY Axt T Yo tfgt 7| S = glo] =]
EEY Hrlgol g F7| Ttoll 9% Zolg B Athr=
14.52, p<0.001). F719] gtof] gt 7|5 == =t 2L F
A7V 1%, 3%, 5% H7FEo] z+zh 3.44+0.84, 3.72+0.85,
3.68+0.81, 3.27+0.882 Ealx| Huto] gtaFo] 1% uw) 713+
EokoW OF 7l BAKLE Fgt ZolE HolX| ot
ok &, =8pR] B9 H7EF #7019 gt tigt 7|3 me] 4
FE FA g Ao R Yeth #7199 Frld tigt 715 %
9] ¢ =atx] B8 BRI 1%, 3%, 5% A7kt #7117k
Z}7] 3.75, 341, 3.15, 279901, £a}x] Bt Y}k =7}
SeE vopg o, BAHOR Jo3t Afo|E K THIET 4T,
p<0.001).

F719] A3l et 7S = =2 B FH T
1%, 3%, 5% H7Fst 7|9 AL 7F7] 3.09+0.93, 3.41+0.87,
3.3240.81, 2.97+0.732.2 1% H7Fo] 7H =4 Yehgtort,
TEix] £ HA7EFe] o2 7| 7t BAYSRE fogt 2t
o|F Ho|X| ¥t =EkA] S 7K F7)of tigk A
Al 7|3 EL 236+1.17-3.53:0.2H 22 1% H7}Lo] 7}
& E9k1(3.5340.72), EetA] 9| FEFo] SUEE @
obpon, F7] g 7ol BAHLE {3t ZpolE B
THF=11.81, p<0.001). E&tx] Ba+ H7} Al8)|9] &7 (Jeong
& Yu 2013)0| A Eatx] BurS 05~1% A& H71st= Aol

wohx) 2o 2] 763

H5H7t Holl A Aok st =eba B Avt 7
71E 1-3%E A7kshs Aol APt Azdr.

o OF
RS |

2 AFE o9 7R 714 RS T e =
A E E83taAl =R 2L 0%, 1%, 3%, 5% 71t
of Zeta] F71E A2 F 1 FE 58S ST =
2hA] 28] Wbl StEeE 719 7 dEH pH
7h ot 719 M m2hA] 29| Uikl gobd
T5 BEl)= dafor, HH =@t FAE(b)= S715H
CHp<0.001, p<0.01). 7|9 MY A= =2hA] 289 A
7hgo] Bold & oo, =ekx] 2] bt
719 HHd Tolle SAHCR Fofdt AolE UEA ¢
ATk E2HA F719 BEe A7EE S71eE A WobAl=
Ao Yepgt &2t $719 #5d B2 1% 7ol
A} ot 227, AAER] 71327 P wokeH, Fule
FA7REOl 7P w94, =EA] £ ATl S S
SITH(p<0.001).
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