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Quality Characteristics and Antioxidant Activities of Cookies Added with
Peuceddanum japonicom Thunb Powder

Cha, Seon-Suk - Lee, Jae-Joon*
Dept. of Food and Nutrition, Chosun University

Abstract

This study was carried out to investigate the quality characteristics of cookies supplemented with Peucedanum
Jjaponicum Thunb (PJT) powder. Cookies were prepared using different concentrations (0.5, 1, 3, and 5%) of Peucedanum
japonicum Thunb powder. To analyze quality characteristics during the manufacture of cookies, we determined the
pH, texture, color, spread factor, antioxidant activity, total polyphenol and total flavonoid contents, as well as sensory
evaluation. The bulk density of the dough and the moisture content, total polyphenol contents, and DPPH free radical
scavenging activity of cookies significantly increased with increasing PJT powder, while the pH of the dough, spread
factor, and L values of the cookies decreased with increasing content. In sensory evaluation, cookies supplemented
with 3% PJT powder showed remarkably higher values, as compared to control and other samples, in all aspecs. Taken
together, the results of this study suggest that Peucedanum japonicum Thunb powder is a good ingredient for increasing
the consumer acceptability and the functionality of cookies.
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oleizol vt B3t Futeelol B4 veh) okgo
HEUER % TeA Qe AVIeudE@rE, = Ao A(Yaumas et al, 1994). £ S0

Peucedanum japonicom Thunb. )2 U]I/}E]E]-ﬂjmbelliferae) = HAFE W7 How vEiE, Y, Feol aap)
o &3k tha 2EAFolm Sejetore 5, di  SE AR dRiA /It Chung et al., 1994). 27150
Sk At Al A el Be) s BE ol Bk el vk 1el W1 e
T2 A ddojil= Fajul, 27, AR S Zollo} sjete] AR whEell A88] el =ol @R IHE diAl=
Hyss alg g ohgxlgo];}(Oth 2007). AAE R AR Eedl ols Aol &t WIS
2o )9} wre] 2o} oAU =B U, 4 He]  HRATIAY A A3 F=2 AREEAY, MEE ]
Zoz tkal 218e7]% 341 BMejol= peucedanol, Do ael BB STMIA A= ATV Sl @
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] o] &== WHHoltiOboh, 2005). A715HES] F&
o2 34 Ay, mannitol, TFER, 714t Fo
-5-%0] Jrh(Fuchigami et al., 1995). dhlojla] A7|=
UEo mEgtoly HEFo g ols) W Hs S35 &
= &3k g5 Fol &) o 7, 717, T, Al
8% Toll ol8=o] FF B8Ao] 2 AT FER
o]&-5 7PsAdo] 2 ekgAlEoltiMoon & Choi, 1991).
Tnte) oFgjh-g-o 2= s datgo] Holuh, FATE
o] et Ao R Hsiiu} 9ty 1 flole |r|5e
ste} gdear] 28 9 AT A FASR
o ofg]¥ zhgo] et AoR BHuHrh(Kim et
al,, 2007). &3k G40 89S JAAA FHHeHE do}
FaL At adee gk 2102 delA] lrkLee et al,
2002).

FHTole A5 VIR IS A Y, 2
Age] A3 9 7HEs), HAERSIe] St Fo= <l
sted Al - A Folol| tigk FAile] FUhEAL Qlck. 1
23l vheFet Fef o] Wt Fpal FH7F vl EojA|aL 2
£ 2Rt 715 % args), oheks) HaL 9k Al &
sh= F7)= AFAle] A% o Z(Shin et al., 1999) 7Hu]7}
=L uprhapakel 23RS 7EA|AL Qlo] At g3l Z o
2 Holojx] oftlo|Ee] 127 a2 oL 2 Al
JAES] FH H2oE ol o]§=o] A1 glrKLee &
Oh, 2006). 531 thio] 2|&o] =8 o] 10% o3}
2 A3 {9k A] FheFo] Eol v AE Wi} Hof W
o Blal] Aggo] £ Holwl T2 A|Fol vl A=
o] FeIA thggk AlFEC] Al #iEa Sk
(Kim & Kong, 2006). 77l thak #4lo] olA] 2Ew
F71E2E, 7158ME 5 AAAFE] FHE AN
o] upolA], A} - Aol ek AT =
7] S8l vkt 7lsd 2AE &8s A7 Bl ofF
A1 gt wEhA] 7]Ee] AFENA Holt oAz
Al ol 74 BASES WK AdER Vss
71578 2F] FEE s E AlgstEs AeE ol
Ak 71548 F710 tigh AT aAlZ2E @] Ed(Lee
& Oh, 2006), =7 2H(Bang et al., 2006), &%
U(Jeon & Park, 2006), vl= EZ(Shin et al., 2007) &
o] eIt ont AVE s BIS o] 83k T oF
Hie obF gle Aol

)

1 M

Wb B AT 700 kg % Hg2Eel AVlErt
B R0e W] A% F JUSRY 2 FAEHL
L
S R
1, AEE

W72 20154 5 Hdebd= ofox 24
A& FYste] ARgEHT A7IEUHES ol&d AlA Y
Z=A] % salad spinner(Caous, WINDAX, Seoul, Korea)
£ o83t E7|E AAsHA e, $2127](ED 8512,
IIshin, Yangju, Korea)ollx] Az & E&7](HR2904,
Philips Co., Einthoven, Netherland)2 ¥5}o] 42
40 meshe] ZF4 Aol W the Hejddzl Woj Yo
-10°C oA WErdstas] ARgatitt. whelia dgks
CJ ALAHF), HE= A&, Al E5-UAA A

= AR e TSl AHshalct

2, F719] M= R AR Z=H|

W7 S| ArhEs gelste] Azt 7719 wj
YH]= <Table 1>3} o). A7|15HHE F71= F7|AZ% A
7V BHZ o 2 AlSsl= I (creaming method)S A}
23}9tHAACC, 1983). ¥HE7|(NVM-14, Daeyong,
Seoul, Korea)ol] HE1E Y1 Re#A & & Heks @a
A Ao HolA| & wirtA| A7} &t Eke
3-43] Wpro] Yol el FEF sto] Hrgle A9
o] Hig F3| YA vhF AR 3 ubEE Ho]F
T E YA S F FarelA 1ARE F1F A A
B FAVE B s Y 3to] 1 em 7
A A ok 24 50 mme] 93 7] E2 A
ek T aldsied siE 180T, W8 160TCE oY
3 & QE(FDO-7104, Dae Yung Bakery, Seoul,
Korean)ol|A] 15%7F 8tk -2 F7|= 1ARF &<t
2044 C oAl WAA 5
(O.P.P)oll ZAIA 2477 74 3 AubAdR, 34, A

%=, pH 3 HE, B 8 A5 Al

= A

Oriented Pony Propylene
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(Table 1) Composition of cookies prepared with different conecentraions of Peucedanum japonicum Thunb

powder
Treatments"
Ingredients
0% 0.5% 1% 3% 5%
Weak flour 400 395 390 370 350
Peucedanum japoincum
0 5 10 30 50
Thunberg powder.
Butter 280 280 280 280 280
Sucrose 190 190 190 190 190
Salt 4 4 4 4 4
Egg 120 120 120 120 120
Vanilla flavor 4 4 4 4 4
Baking powder 4 4 4 4 4
0%: cookies supplemented with 0% Peucedanum japonicum Thunb powder.
0.5%: cookies supplemented with 0.5% Peucedanum japonicum Thunb powder.
1.0%: cookies supplemented with 1.0% Peucedanum japonicum Thunb powder.
3.0%: cookies supplemented with 3.0% Peucedanum japonicum Thunb powder.
5.0%: cookies supplemented with 5.0% Peucedanum japonicum Thunb powder.
3. 77| ot £5 AIEY TH B T whgole] FPE 760 nmold ZHalen
(Shimadzu UV-1601PC, Kyoto, Japan), E—ﬁ—%é_- 2=
2 3 = ok Q00
A71BUE H7F F9]= 100 g3 80% ethanol 1,500 fannic acidE o]-&ate] AL HAered. & Zabn
S A7k &, 35 WziEs 23 65 9] Heating

mantle(Mtops ms-265, Seoul, Korea)ollx] 3A]7+4 33]
ZFZ31 t}8 Whatman filter paper(No.2)E 3}5}3ict.
ofde 40C 8 AbollM rotary vacuum evaporator
(EYELA VACUUM NVC-1100, Tokyo, Japan) &1}
2 A7 29 - 552G T AR A8E P 9
3 -70Ce] W5 Bkt
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2lu= A
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A71B S J7 F) e 25 & ZodE o
&2 Folin-DenisH(1912)¢]] w2} Skttt Al ol
A7t 7] olghe %% 1 mL9} Folin reagent 2

S Yo T Ao 387F A3 TR 10% Nay,COs
2 mL& 37kste] o8 &tk F 30T ollA 4023t A

o)t ke DavisHg HE3F W (Chae et al., 2002)
of wel S48 A7levE 7 71 CgE F=
& 1 mLe]| diethylene glycol 2 mL< 37}k D}—— IN
NaOH 20 pL& 231 37C water batholl4] 1A7F =
HESAIZ % 420 nmollX] F3EE S H, BF
e ruting o]-@ste] HIFAES sttt

_IHF
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A= A7t —?‘7]9] 2,2-diphenyl-1-picryl hydrazyl

(DPPH) radical A~7%5-2 Blois2] ®H(1958)S o]&3}e]
Stk W led= A7 719 olekE F5E 1 mLot

0.2 mM DPPH ImL-< test tubeol] 2|3+ 3 &gtate] 37°C
oA 3087F wHe-AlA UV-spectrophotometer (Shimadzu
UV-1601PC, Kyoto, Japan)Z A}8-3}] 517 nmeol|x &%
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£2 S A 1EE W 7] FEEe) S
aAse (LARAFEY  EwRARe E3

=)x1000] eJake] ARate] bt

6. i

| pHet 2= =3

A7 7t 71 W=e] pHi= ¥ 5 goll S/
50 mLE 7}3F & Homogenizer (Bihon seik, Ace, Japan)
2 Apg3te] 7,000 pmOE 30%27F FHsE & ofitx|
(Whatman No,2)2 oj3sl ojl-S pH meter(Mteeler
Delta 340, Mettler-tolede, Ltd, UK) =43} ic}t dre=
50 mL w22 S575 30 mLE 9 v W 5
g2 WS vl Holdt ol E 2Hajel vise) 2ol 1
& 7lle] Hl(gmL)Z3E A3 $IEChoi, 2009).

7. 7719 HEY, £48 H WHE 54

A

F719] #37d(Spread Ratio)2 #]7d(Width: Diameter,
cm)ol| thgk F7(Thickness, cm)2] H|E YeRd Zoz
AACC method 10-522] HW(AACC 1995)el] ]3] 73
3 AFg TRkt 7719 AAde 7] 67hE U]
o= HEg § AA Aolg ZAstaL, 4zt 75
90°= BHAR F 2 HJHSEE A Aolg &3t
F7) 2 7l Wik Fit AAE Tl 719 A=
9ol F7] 6715 FHom B F 17 Fol2 45}l
Al F719] B EAE o] EolE A8 7]
3 Aol tigt Bt FAS ek F7) Ul digk 3
T 273 AR 33 W S 5 g ol8skltk

il

¥ A(spread factor) = {F7]¢] 2]7(mm)/ 7| 6712
Eo|(mm)}x10

HAE(%, leavening) = {77] AF ] AdT F7]o] =
F 2Hg) w71 A58 vz F
719 &% 2Kg)}*100

£2E(%, loss rate) = {F7] AZ o] 7| 3+ /i =%
ZHg) w7 A W e ) o &
@)}

8. F7I9 M, £ g o - £H

A7VEHE H7h 7719 whEst ghdE ole] B

Lo A}A|(Spectro Colormeter JX-777, Color Techno.
System Co., Tokyo Japan)Z Alg-3le] =A3l5joH, &
gk AEToA w3t F719] St tis) 53] vk &
A5t = (lightness, L3}), A2 %(+redness/
-greeness, a%t) @ 3% (+yellowness/ -blueness, bik)E
SAetglon, o) Abgek EFEMTbe] L2 89.39, agt
0.13, bgre 0512 BAs & Alasta. 3v)e] 2
2 sk 105T oA ARl 729 (Chae, 2009)0 2
Sk 719 2272 Rheomether(Compac-100,
Tokyo Japan)E o]&3}3ith
Rheomethere] %718 Max wt: 10 kg, Distance: 50%,
Table speed: 120 mm/min, rupture: 1 bite, & prove=
Z17d 2 mm<] number 4 needleS ©]83fe] F7] FHO

e AR HES o Qe %
Jaholt. Fo17h FARel 3eld o
R

L
Sias

rlo

Sun Scientific Co.,

2HE 4 mm A5

[e]
Ad EAAE =

W= Zo] $)(maximum force)<
7% (hardness)= JERAATH

9.

SdAt

]

A7
AAEe] B AFEAT B
5] A3l &

FU= A7F 7719 $e e Py tighg 208
= B7F a2 B3 5
i T Al eFQirh Bs el ol8H AV
U A7F 71 28l o] 1ARE Wzl

OPP dEo = XAl iaJro}um 24/\]7} o) 17H*é.
22 Zé’\]f’ﬂ ‘:LO]' el NEE HaL
‘ﬂrE NEE H7F 8t
e Q(color) Kflavor), 7| %=
(overall acceptablllty), Z2|7H(texture), Y(taste), <3
(appearance)ol] ti3fl 77 7]& =W (17: v vy,

74: wg- EthS ARgste] Hrlskeich

10, SAXzE|

s re AR B olalsty, Z|AIH Ake] 54
A= e dpldde 73 F 33 vy
Bk BHS AAEYh BE EAXEE SPSS £

packageE o|&3l5th AEE 7&-4 et A2 A9
v %] -2k (one-way analysis of variance)S 3F 3,

p<0.05 4=Fol|4] Duncan's multiple range testE A5}
o Zt Algzre] SAH Fode A
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m 23 2 u@ (Peng et al., 2005). webr] 7)ol A7|ELHE ¥ A7}
£ 5 2eiE 93 ot AL e ol
1.5 Z2luls ¥ & Zalmiwols B A

A7 &2 37 F719 & Eeue I
<Figure 1>3} o). A7|gvE F719] & Eelvlls
< jz7o] 106.96 mg TAE/g DW, A7 &8s 22
0.5, 1, 3 2 5% H7krold 22+ 18595, 191.35,
196.78, 202.15 mg TAE/g DWo|qith. A7 8utE Bt
7o WoldarsE frol3 Abol= glglov, & a9
= e S7kshe Adelddnk olek fAkEHAl WA &
HKim et al., 2009)7} &% E2(Choi, 2009)S H7}sk
7] AFME ke Fhde] S wet & Ee
HE gFo] Z718kI). Ragaee 5(2006)] <]3hd 1uHg
o & ZEls = el 50.1£2.6 mg
GAE/100 g= UFEFSTEAL Haste] trolle Eejols
o] des & F At HE sRHES A=Al
de] ExHo] Sl 22 tgrRER thekgt FAkstkAl o
g thal dElA] don, B dTEer Eess
sheHEo] FHEE AES AFES AT ol AEH

A A% 5 HYAR AR WFE Ao wun

)

250 -
T 200 A b
=0

E

i}

E 150 -

=

o

b

élm-

g

§ 50

=1

WNEve £ 37 F719 F EetEieo|= e
<Figure 2>9} o] thxo] 9.71 mg RE/g DWo|3l o
o, A718HE 0.5% 71 12.02 mg RE/g DW, 717]
22 1%3H71 20.07 mg RE/g DW, 712U 3%
A7l 21.80 RE/g DW, A7|2UE 5%371 29.26
mg RE/g DWo g A7 g 8 7kl S7idrs
frojdos F7ellth. dvbdog Fefrico|s, Q&
Alopd 59 F e e fe Bud 2% E A
= F4 exz Zgsittn BuEa glo](Padayatty et
al., 2003), A715UHE 24-& Wlstd] Az 7= F
Zejdls B ZEtEieo)= ghge] txtel Hlste] St
she AFS Hol Istadt gle AoE Hozid

2. DPPH radical &Hs

A7 S 7} F7)9] ksl @442 DPPH radical
Ao ZAstgon 1 A= <Figure 3>9} Zth.
t) =] DPPH radical 2758 11.71%% YERtoH,

0% 0.5%

1% 3% 3%
Concentration of PJT powder (%)

[Figure 1] Total polyphenol contents of cookies prepared with different levels Peucedanum japonicum
Thunb powder, All values are expressed as mean+SE of triplicate determinations, Means with different
letters are significantly different (p{(0.05) by Duncan’s multiple range test
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Total flavonoid contents (mg/gz)

[Figure 2] Total flavonoid contents of cookies prepared with different levels of Peucedanum
Japonicum Thunb powder, All values are expressed as mean+SE of triplicate determinations.
Means with different letters are significantly different (p{0.05) by Duncan’s multiple range test
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[Figure 3] DPPH radical scavenging activity of cookies prepared with different
concentrations of Peucedanum japonicum Thunb powder, All values are expressed as
mean=SE of triplicate determinations, Means with different letters are significantly different
(p¢0.05) by Duncan’s multiple range test

A71EHE 0.5% H74E 38.95%, W76 1% M7kt 37k 49.24%= W7|evsE B8 bl S7idas
44.63%, A7) 3% A7) 45.40%, A71SUE 5% SolFo g ZUEeit). ZA71EUE 21He] DPPH radical
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W|gH=E 222

Hoket 7719 E2SY A

2% 2438 Son 5(2014)2] Aol <J5tH A A7)
FHES "R WledsE oleke F3E° DPPH
radical &~7% A3}, Z}2} 87.86%, 87.91%= Hi1dlo]
olgfgt M7 EHEe] aMishdo] A7levHeE F719] a4t
Aol JEgE mxl AR AEHL ditbes F
Zelvls S e lslee AR el
7} 91 (Gheldof & Engeseth, 2002), 3852 8
-2 dlEsigEelel BaEar glo] 7)ol A7
& A5 dlslksol Stk AoE Bzl

3. 77| wiEmel pH ¥ U

Whsro] pHeE 7971 F719] &kt o) 9l Aol
< WA=E(Cho et al., 2006), pH7} 855 24517}
a2 gk gt A} ho] & ¢ 9l whddl, pH7}
5 F71e] o] AA|IL 7]Fo] HolxA Fg
S ®oltka BuErk(Joo & Choi, 2011). 7
e Rk 7] wkse] pHE <Table 2>9}
pHE tzxTo] 6.742 714 E=tow, 717
7hgo] Z7Vd4E pHYL o3 o vlo}
ot} o) Wyl pHE 5.68 o], 7A7]
pHE 5428 AWEv= o] v=e]
MRS Zlog AtsEnh & A7 71

>l
o
},

o

ot My N Ho WO o
rn:
N
Lo

*

o M
o 1
2

>
rlr
o,
(il

v
il
()
Loy

A

% i

=2
of,
ook
flilo

(Choi, 2009), TJL}3- ) B 7} 57)(Lee et al., 2006)
S% B b S7lel el 7] wie] pHot fo14
o2 vholxtn BEusle] B A¥ Avel fARSE Ak
£ WA, F0] F7) 77)(Kim et al, 2006)2] 55
0] PhRe 5UFS WS pHYl FhsHe 4B
eRiigicka Basw Qo] 7] wEe] pHis A7kshe
Agol o3l JFFs e AR A7t ZIth

k=0l A= <Table 2>9F Zo] tjzTe] Hwr)
1.02 gmlL=Z 7P Wgkow, A7|EvE 2 H7kre
Ae A71BYUE 0.5% H7lE 1.20 g/ml, A7EUE
1% H7}71.28 g/mL, 712U 3% A7FE 1.35 g/ml,
A7 5% 7l 1.38 gmLE f2lZ9l ol & v}
ERRIE AT tz2Te visiAe =4 ekt 2
T v AR ARE o 5 Qo] 719 FEue e
93 A|3E FHO = Fho] vtow Fr7} wasiA 7)&
’do] "ofA|m, Fho] wOo W A FAIA g do] "ol
A3 B33 ei(Cho et al.,, 2006) 7] ¥vk=e] &

= ae 2kok ARE 2 el weta thEA o
AL BEso) H7Bshs Alme] Add weba
ke AEe UEE FolAA wee o
S Wb Hop il ghego] AL HvHE
Zrol| vls) H7k ollx o] RiSe] AT}
Zate] O A Wert volxits 5t Havt vk
(Lee & Oh, 2006).

o
rlr

ru

Y oL
oot
Y I
o

(0]

(e]

:
il
= ie)

H oz

H

o o o
o,
o i

(Table 2) Quality characteristics of cookies prepared with different concentrations of Peucedanum japonicum

Thunb powder

Treatments
Properties
Control 0.5% 1% 3% 5%

Density (g/mL) 1.03£0.01" 1.2220.01¢ 1.28+0.01° 1.35£0.01° 1.39+£0.01°

pH 6.74+0.12° 6.62+0.01° 6.63+0.01° 6.52+0.02° 6.39+0.02¢

Spread rate (%) 7.60+0.03"Y 7.600.06 7.600.07 7.48+0.05 7.46+0.04

Loss rate (%) 15.60+0.40™ 15.00+0.77 14.60+0.51 14.80+1.02 15.200.86

Leavening rate (%) 100+0.00 102.00+2.00 99.00+4.00 99.00+4.00 106.00+2.45
Hardness (g/cm?) 4890.00+184.97° 3990.00+392.61°  4034.44£65.49°  3.885:177.61°  3299.00+125.37

DAIl values are expressed as meantSE of triplicate determinations.

Ya-d: Means in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.

INS: not significant.
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4. 77|19 HEM, &4 Y WHEE
A7 5UE B4 A7F F719 A3 A, BE 2
=288 =33 A= <Table 2> JERIL) A=

= HI(Choi, 2009), 53] Wkl 2 ko] w2 B¢
T Be 5l o] 25Ut o2 yis &o
ol AXM frEel 3t dA HES A X
u #Age] ks Zom HiEi 9

Park, 2008). ¥H5o]l RARE 718 4
SH 529o] wksre] w1l FFE v 5 A= F
7l A7V £ A7Ege] S71ES ks Wl Ao
s o S71R W] FRETES 7P SR
73] HaskelE Ae® AZhEnh Lim 5(2009)9
M= 5 b 7] Az Al F5 A7 ulgo] e
5 s ] AoPdfa g S7IE wRAde] skl
ohal Baskgleh. S48 tlzwst AR Fhell fFelxp7t
Rt eigtem AEE 2% bl w7t
= Aol ont Forks ISiH

5. 7719 AT, £F B U ME

3

A

W=l Fhds delste] Az 7719 =7
W& ST A= <Table 2>¢F 2ot 719 223
Uehfl= 35 Aevhe A7kl S7Hs e
S veRlch dize] 4,890 glem? o2 7HE

rx{L |
"é oM,
=
P
N
i
%
i
=)
w
X
o
N
N
:
flo
W
)
NeJ
O
as_
(2]
2,
b
Mo o o i

ko] F717F Fu9] A= 2e & 5 A0k HA

“HKim et al., 2009)& A7}s A9 v Eik(Jung &
Lee, 2011) 7Iet F7]9] A% Zzhe] &4 7P}
SNSRIkl vzl vl ArkrelA st
ol Regfy F7|7F AzEHATL B askgict £
AAT ) o] Aur} 7ast AL A7 HHE Bl
7¥5hol| whet HzhrellA] o] IR Blgo] BrolA] vk
278 PAdo] TAEY] Wl Aog Kozt g
U FAlRe] 4 3 ARa I T ol 54
ujel 227kl i3k At AaE 2ol o) wukh
o2 E% thAn} E(Cho et al., 2006), $IUEH(Kim
& Park GS. 2008)% H7}st F7]9] Are FAl=e] 3
7hgo] F7V8E At ol Athal Hirwojzict. uf
2 Az disf & o e d7F des Aow A7
=)

A7) o] Arkds 2eElste] Axgk F7]9]
T TS 5748 A= <Table 3>3 2t} ozt
1.80%0], A7|15vE Bd-g Aises 8 &
Fsate] 5% e HNe AT 3.76%2]

TS VeRLh old Axe AVledE BT
7hgo] S7VErE A7IEHEe] Aol fdel ot vk
o] FEETE IR 3 FIY FEETE T

FFS VS Fo= AzEo] A, B Aol ALE

W7l o] 5 3R 5.89%0]a, WIRE 4

A
il
T T2 1146%= o] =3 W/sue F719] & &
&
o]

)

ofN i

flo rIr j

Mr o

(

J

N o

of ool JFE mFE AR Almdrh v 2%
A7he A FI)w v ko] Hrlepe] SUMESE
S8 Seko] frojHog Fvlgta Ruskedtklung &
Lee, 2011). ¥bd &9l g 715k $719] 9= iz
T AYET ] FolHe Aot fle Aew Eu
(Choi, 2009)¥]0] & Ao} the A3k Yehiglt

(Table 3) Moisture content of soft flour, Peucedanum japonicum Thunb powder, and cookies prepared with
different concentrations of Peucedanum japonicum Thunb powder

Peucedanum

Treatment"
Jjapoincum
Samples Weak flour
Thunberg
Control 0.5% 1% 3% 5%
powder
Moisture 2)b3) a £ £ ¢ d ¢
5.90+0.50 11.47+0.12 1.80+0.06 1.55+0.06 2.47+0.05 2.94+0.03 3.77+0.08

content (%)

U Abbreviations are referred to Table 1.

DAll values are expressed as meantSE of triplicate determinations.

Ya-d: Means in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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o

7)9] S8 ke gIEE 10% gk g Wyl Ha A
o] £ Aoz Al ol(Lee et al., 2005) A7 =
O

e 28 H7is 715 o] HaL A o] g5
e JrhEE gefste] Az F71¢
AI= <Table 4>3 At} A3lo) ALE-H

A= Lk 60.34+£1.93, agke
-14.8120.21, bgke 32.63x0.72 Jehtow, WrpFe]
AEE 1 90.43£0.01, a -1.30£0.02, b 9.13+0.010] 1T}
F718] M= Fol| ot vl aAA] mdet= vkt 7t
At ghgol os) W2 S wal gk ke FAls
o] kol webA = 2folE vkl 5 lrkar OLEW A
t(Park et al., 2005). Lzk(lightness)2 A7|E & &
Aol S7HEFE FoHoR volxs AdE B
719 HEo| JFE nAE Farlo] ArlerE
d Ao Al EM, Lee 5(2005)% H7Feh= AE 2HA
A zol] oJgk FIFo] Ao xfolE yEhitkal K st
L Qiok. agk(+red/-green) A7 B vHE wEe] 7ol
VRS SR 3o 3hs YEil= B3-S Btk
ol A7EvHE ' AATE A 40 ofgk Blo=
Azt vls=st A2 E A9 (Park et al., 2005), th
(Lee et al., 2006) 25 H7}3k 7] A% A
Y= sopiivh= el dXEkde. bt
(-yellow/-blue)-2 Mg Vehli= kel ghs JERISL
own, Hrlo] TS St BES Bk ol¢
T A vy o] H7bd 2 F7)(Jung & Lee,
2011)eM % ERITE wheba] 2 AFtelie AV e

A=)
Hiko

nfr
o

Lo

Fl

=
A95g

agko|

S Hrlte] dlztol vlshe] L7H+ aZre UrolA|=
HhE, bEhe EolAlE AFS HodEd ol AVEUE

(Table 4) Colorimetric characteristic of cookies prepared
Thunb powder

A o] =l ofgk Al FI|AE Al vhEF HbEE
Fol AN F718 we =Tl A vdet= ik

3} Fekas) vhgol we Avz Az,

6.

0g!

7t

K

N
o

WleHE B2S A7k 719 ds3kE
ZFR= <Table 5>of] VFER QAT 7 F-2 ti el
o] A, g, o, AR A5 vl Bt
3} ‘:‘r Aol Yt 7|ZwE gzl vjs A7EUE

4]

2 o

Z23 o)

] °—W 3% u7h?°l 7
UrE}‘ii‘:}. ghol] thak M3 et 1% F7kl

SwE Yehlden, 5% 7oA
s vehllo] Be o] AV EvE B
A7k ‘Eloﬂ 3 A3 wE dolmal: Aoz oA}
227 g ANE]] 7o Bk {2 A2l 2fe]
AN 5% H7hkrelA 71 vhe Heg LSil‘:‘r

olde] A= *‘5‘611 & F7) et 7)H7l

AR P =

s %7]" 7]L_—E— 23y “ﬂoitta] AoZ A
719l A715= 3% HA7teR= Aol A
2 713%7}h ol vuighAd Ao Azt

B ulo.
==

with different concetrations of Peucedanum japonicum

Treatments
Control 0.5% 1% 3% 5%
L 82.56:+0.38"% 71.49+0.39 68.5320.57° 58.52+0.70° 53.24+0.87°
a -2.55+0.07" -6.53+0.08" -8.22+0.28° -9.070.60° -8.96:+0.62°
b 27.37+0.67° 31.13£0.32° 31.52+0.46° 34.14+0.38" 33.76:0.53"

DAll values are expressed as mean£SE of triplicate determinations.

Ya-d: Means in row with different letters are significantly different(»p<0.05) by Duncan’s multiple range test.
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(Table 5) Sensory evaluation of cookies prepared with different concentrations of Peucedanum japonicum Thunb

powder
Sensory Treatments
Characteristics 0% 0.5% 1% 30 50,
Color 4.65+0.22" 5.50£0.26" 4.90+0.30" 5.7040.31° 5.05+0.27"
Taste 5.10£0.22N% 5.20+£0.29 5.65+0.29 5.2540.39 5.20+0.30
Flavor 4.95+021™ 5.2043.32 5.1040.23 5.40+0.30 4.90+0.26
Texture 4.50+0.26° 5.10+0.26™ 5.55+0.27" 4.55+0.31° 4.95+0.31%
Overall NS
bty 4754025 5.30+0.22 5.3540.29 5.600.35 4.90+0.30
acceptabili

YAll values are expressed as meantSE

a-d: Means in row with different letters are significantly different(»p<0.05) by Duncan’s multiple range test.

INS: not significant.

I\

B oy AyEuE Beke] H74ES 0, 0.5, 1,3 2

5% 7Kgk F715 Alxste] F71o] st 235 F4
54 e $% 71sAd F71E skt sklok A
NEtE w Ah P Wil 184S & E
St % Eehiieol= Fee] 15k ATe ek
e, DPPH radical £AG%E +% J&EH o2 F7)8)
Ao e bedeh(p<0.05). WEe] Wrs vzt

F A7k 2holl f91218) Holis fiRien, pHis A7)
% U W Skl wek 2asil. 719
F& WesE BT kel 71855 #
}O]'— AFE Y (p<0.05), AR,
FES AT ol frefHQl Apole HolA|
719] A izt 7P ddslelar, A
o] A7he] VS T FEE A
A, F7] FHe] s AVEhE &
7V Lkt agh SobAaL, bk =
stk &, o, ARl Vs S AR 3
ZhelNe A7levE 2 3%E Fke 391 M
ket olde] Axt F7l AVIEHE BEE Wkshke
AL —7‘7]4 713 % EoFa, F s st
s& /A 715 F71=A e 7t
27F = Zi_j—_' 1/}5}1;}3&], FIAZE A A=

d
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Yoo o
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i
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e 15

e oy A &0
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