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Abstract

141

We investigated the feasibility of incorporating Aster yomena powder into cookies as a value-added food
ingredient. In this study, we assessed the quality characteristics and antioxidant activity of cookies containing
various concentrations (0, 3, 5, 7 and 9%) of Aster yomena powder(AYP). For the analysis, quality characteris-
tics such as density and pH of dough, spread factor, moisture content, color(L, a, b), hardness, DPPH radical
scavenging activity and sensory properties were measured. The Hardness and DPPH radical scavenging activity
of the cookies significantly increased with increasing concentrations of AYP, whereas pH and density of the
dough, L value of the cookies significantly decreased. The results of sensory properties showed that cookies
made with 3% and 5% AYP did not differ significantly from the control in color, taste, and overall quality.
Texture scores for the 3% and 5% AYP groups ranked significantly higher than those of the other groups.
Taken together, the results of this study suggest that AYP is a beneficial ingredient for increasing the consumer
acceptability and functionality of cookies. The quality characteristics of the 3% and 5% added samples exhi-
bited significantly similar or higher values as compared to those of the controls, raising the possibility of deve-
lopments in health-functional cookies. The results of the sensory evaluation produced very significant values
for color, appearance, texture, and overall quality of instrumental analysis.
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Z7FeFAA TS AHESHA] k2 FEal
73220 3t 71 Z =) oA HA]
7b F7ketaL, Aoy 71 SHdA B
= W3 gtk ARl oRelA A skA Y
2 F o] A=A szt A =E a9l
2 T 712483 454 7EI7E 2o (Lee
J 2009), Ael A2 o2 A R gl
A AL Qlol 1 MR §43] SUleta
2H|Ake] 7157 g3t vhekshe A A
freleta 71ed S 7 ARE Aokl
1% Akd ol B A FI1E Axshe
re] ez glom, A E o] &gt
Toll= 22kA] AH7F $7)(Jeong EJ et al
2013), 4= 7} F7](Bae HJ et al 2010), &
2 A7} F7](Yu HH 2014), S7 H7} 7
(LEE EJ 2014), ’572] 7} F7](Kim OS et al
2012), & %7} F71(Bang BH et al 2014), 27}3]
A7} F71(Jin SY et al 2014). 7305 7} F7)
(Park YI - Joo NM 2014), thuty- o A7t 7]
(Lee JY et al 2006), &% 7} F7] (Choi HY
2009), & 7} 71(Choi SH 2009)5°] 31
FElvkete] thEA Q] =3latel| SHohe Akl
2B ol (Aster yomena, AY) 1HTE HIHA
UE2 HAY 7159 Felr= s, Aol
J7F SHslo] ol AR A7) 43.0 keal,
FE- 84.2%, ©HA 435 g A1A 09 g, T2 69
g, AF2 19 g & 1.8 mg, ¢! 67 mg, @ mg
12.8, HIEFT] A710 mg, H|E}FY] B 0.04 mg, HJEF
C 21.0 mg= = o](°]% 3] 2008) BIERI C7}
FHeh 1 9 AEgA el Bol o
2ATHKim DJ - YUK CS 2001). =3} thd %9l
iAol 1 Akl FH-skal F-Ajolo el
ME HE AT 29, =2 AYEEE et
= ARl Bre At A2 #A HES Eakd
GAFEHWoo JH et al 2008), &+ <ll'¥(Jung BM et
al 2005 ; Heo BG et al 2007), &+t 24J(Chon SU
et al 2009) 5, 2] 2] 75l el LdeiA
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7] A &tATh SRR ol s Hold st E S
YehiH, 21 AE-© 24 chlorogenic acid 2 1
S, S Skl FRElo] 98l Feld
SITtHHeo BG et al 2007; Nugroho A et al 2009).
FEvet oA E F 400 FFHRIF AN E Al
Ha o, mAkE, HAvE, 28, FUE, o
4, 75 T 57 AA7F A AupE A o] 70%
g AAlale] 2ol 2ol BFH] A A7
otk AEE FEEAS] A D AT AR
TH FS AF] S FE AR R oSt T
(013.)& 2014)0111\1 HHHE]‘— /\l_Q. 7]-};2‘5]- o};/\g
2E 89TERT T EFAle FEA, o)A,

a3, B9, 3, R, o8 el

W 7HsA 0] we A 61E AAIst AlE
el a3t -8 ol AYzEch vt g
o] F& “‘“301% =& AP vedt=
Abdol Brel Al oL, ok AE 5 715 AbAjel
gk ZeH]ate] ﬁ? 7kt e ABAE 9159 Ak

ANA nFA 3 A ' MGGl HAF STt
star glof, 5ol AlFel tiek He=® St
2 Z0 7 AtsHEnh £l o] &F fsiAE

oAel 7HA 7kgAEe] Aol a7 gl
205 Aejeleh, AF7iAle] £5Aele] 7}
HAe) AEA PHE HoPIA 2aha
AR ABA, 44 50l $2 &
£ duE 772 A1gael avE F18
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3} 2B Ao| & o] g3t TIE A|Z st uxt
g} AFF F ) oy 272 e o
& & sl Hgelel, abska s de %

‘;%0} qumo] e % Zé = 7P<u el A
Egoww AGstHCho HS et al 2006). WA
2 A7 ek Ayl s /KR e
LRl S A A A 8start £574
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F7NAZ AREHE &R0l e 7
oA et S Fhste] AgSIaL, LIk

C= CJ(%i)), HIE(M &), AR,
), B, 2FENE), vhdetak ) Algl

A Ferst A

2. 28230 2¢ N=
FHAcle 52 59 33 o] Ao =715

AAG F —70CAA 4813 FZAIZ v B2
Z1Z7)(TFD, Tishin, Seoul, Korea)E ©]-8&-3tf 2
Z8 ) AzE AlgE EUsksle] 60 mesh Al
£ TR F —20ColA WsEdst AL&st
o
AN

3. FI19] M=

SEAol B H7E F719 As wige=
<Table 1>F} o] £E Byt 7] AxHHS
Hste] duldd-s AX D7HE div] S50l
B2k 0, 3, 5, 7, 9% = A7l 7S A %8}

A5 143
At AR o R WA AFE HE S W=7
(VM-0008, Daeyung, Seoul, Korea)ol] @1l <F 1%
7+ 33 g v ok 5E A=
Aslste] Awo] fAe & FeA] 2 5=
g WERdnh 1eja @S 330 Wre]
on:]/q 787 ??_‘_ié -5]_04 g/_al/\hq]i u]-,‘:_ohjr
Zle A= 2 v E SRAo] &8, vpdet
3 FAoR S vy WALl 1413t
F FAIAH T ] A7l 9IS 5 mm A2
A o] H T A4 55 mm 98 F7] E=
o] JFste] olE 170C, SIE 190T=E 28
3t @ B(FDO-7102, Daeyung, Seoul, Korea)©l|A]
12387 F5ith 38 F7]= A-2ollA 117 4
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4. AlEgh

1) Ht=O| e & pH =&

F7) wr=o] W 50 mL Wl A2 SF
30 mLE ¥ 5 go] FIIRES 9€lS v

=l

ot #3128 Zgsle] vkl w3ld] g ¥

{Table 1> Formula of cookies added with Aster yomena powders (Unit : %)
Samples”
Ingredients

N S3 S5 S7 S9
Soft flour 100 97 94 91 88
Aster yomena powder 0 3 5 7 9
Butter 66 66 66 66 66
Sugar 35 35 35 35 35
Egg 20 20 20 20 20
Salt 0.5 0.5 0.5 0.5 0.5
Vanilla flavor powder 0.5 0.5 0.5 0.5 0.5

SO:
S3:
SS5:
S7:
S9:

Cookie
Cookie
Cookie
Cookie

with 3%
with 5%
with 7%
with 9%

Aster yomena powder.
Aster yomena powder.
Aster yomena powder.
Aster yomena powder.

Control(Cookie with 0% Aster yomena powder).
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o] Hl(gmL)= A4k pHi W5 gt SR
G 45 mLE W3 AL 7, AT oS pH
meter(pH 210, HANNA, Korea)2 =73} o1,
33] Wk 4 = FEpe® Jehidoh

2) |0 =2=X U pH =X
F7\0] FRFFE 57 BEL Adja Ao)4

% =74 71(FD-600, KETT Electric Lab., Japan)

o]-g3le] 105CoA 33] WHE =438 & 7 3
i Ttk 719 pHe 771 5 g S/

45 mLE ¥ wAZ] F of3gt of o3 pH me-
ter(pH 210, HANNA, Korea)Z =% 3153t}

3) FIIo| AN, =AE,

F719] 313 A <(spread facter)= —?7]4 Z]
Z(mm)Z E=ol(mm)E 27 S F AACC
method 10-50D2] ®H(American Association of
Cereal Chemists 2000)2 ©]-83}it}y. 719 2
= ) ol 7tER FEs] 1 dol& 4%
ko] F715 90°= 3|HAA TA] S 4
SAE 7} 6o Lirel HEAES ek
A= 6702 F718 Al2= Holsd] =& 5
o A =45 vHto] vl Helde =
15 39l 42 FA5 47 622 o] Fit
< ALttt &4 E(loss rate) 2t ¥ -E(lea-
vening rate)> 719 w7 A3 & F R
L AFTe TFe A7 S skl L Afolol] o
3k &2 A=, 33 wHE =3tk

o= =5

o it o o o}L

]

%ﬁi

¥ d(Spread factor)

7] 670 g W
3] el oiE B

=2 E(Loss rate)

7 A F @ A 2% 2
=]

3 % E(leavening rate)=

_ 1A el AgE 0 FE A
1 A 79l dew 7719 5% e

4) I ME =T

F719] AZ== A2HA|(CR-400, Minolta Inc., To-
kyo, Japan)& A}-8-3lo] 7] W] L(HE)#k
AAD)E, b(FAE)aks 33 v =4 0}04 a
Bk ARSIlTh olw) ARg-gE FF wivto
L, a, b3S 22} 94.62, 031, 2.6299t}

5) F3219| et At

9% 76 Aeold 23 o e o
Ag 7} 2HDSC-W810, Sony, Tokyo, Japan)S
Argste] Zgslsich

6) 319l Texture =&

F719] 2A 7 %2 Rheometer (Compac-
100, Sun Scientific Co., Tokyo, Japan)E ©]-&-35}<]
distance 1.5 mm, plunger diameter 3 mm(No. 4),
table speed 120 mny/se] 27102 =451, &

£ A2 38 WEale] BEghe R YehiIt,

7) DPPH 2iCIZ &~HS

WA 7] 1 goll WgE 9 mLE 7lete] A&
o| A 24A17F &3 H 3,600 rppmell A 2087+ A
Al &2 (centrifuge 5810 R, Eppendorf AG, Ger-
many)3te] A& FEAE A58 HO R ALES
Atk ko] %<1 A= 1 mLell 60 mM DPPH
& 3 mLE F7lele] 412 F 1581t PAF
517 nmol|A] &3 %=(Optizen POP, Mecasys co.,
Seoul, Korea)E =743l532™ DPPH &tz &
Aee ol 2o ofsf ALkstaAtt

DPPH iz 2715(%)
= [1-(N&EH7H9] 3%/
FH7HFe] F45)]%100

8) &2
(1) XOISS 2t

F7)9] 2po] EHAANE FTAH thetg 2 gt
A4 209 S e
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A BEAZ F AASAY 15 A4 3

ot AZsAm, & Y A8 %7@@_91
AR QIS YT, e ARE 3
shiek. 5 AR MnES e A
A 10~114], 23 2~34] Alele] F Ale] 2
A Bl on, BAge 719 A, %
21171—.0_. 77<4 Eﬂxhﬂ% o=z g«Jﬁ 7x40ﬂ}\1 jg]xll 17@.
7R EAdo] 42 =8 HE4E FEE 519

CH7d: wi$ Zsie), 13w <ksio.

(2) 2HIAL IS5 ZAL

a2 715 Hohe ety S0 S vhew

Aalo] BA3} Folalg I v EE AP
del Fe) A 7 AAsgrh 7 e
2412k Aol ot A<t g AN

< 24
o, H7ky 1—1% 719l ¢]¥Happearance), IF
Z2A] ZH(texture), AREAQ 7] &

A

(flavor), B(taste),
74 AEE ®A

ol

S(overall acceptability)E 7

A3, 7EET B5E B A4S

SAh7A: he Eoh 1 W Aoh.
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5. EAIXE

F719] FHEA 2 vt A=
(ANOVA)<} th5H 9] 717 (Du
ge test)oll o3l o] A=
ARt &= B7 package SAS 9.1 AFESIITH

=]
AN

Duncan's multiple ran-
sgior], BE 5

m. Z2u 2 N

SaAo] B 7t F7] Wk Weel pHE
=273 A= (Table 2> 9} 2} whEo] U=
2ol 125 gmlg o, ZEAo] B Myl
o] 1.06~125 g/mLE Z5-Ao] B Hrlego]

=4 °© <3
52 aste 3G By

1 THp<0.001). 23

Aol B 3%} 5% H7RrS tlzwd) fef Al
zpo] 7k A0, 7%} 9% H7Rr2 ot
fFoHoz e WUxg Wt ukEe] W

F=d F719] 238

2006). F-F%1 2 H7F F7](Lim EJ et al 2009),
njed B9k 7} F7)(Jung KJ - Lee ST 2011)°1 4
TR H7bde %7}8‘*i Hh<eo] W27} vlo}
= Bk v 3

FEE 28 AUt —:rLﬂ(Moon YJ - Jang SA 2011),
E709 B H7F 7] (Choi HY et al 2009)2] 3
7hgo] S7VE W] drt Eopxlow, of

Fol 5
79l Bub X7} F7)(Lee JY et al 2006), H] 3]
2 7} $£7] (Cho HS - Kim KH 2013), A5-2]
2 A7} F7)(Kim OS et al 2012)2] #4473
7ol b= whe] Tt fol A9l ztol 7t
313}1 sto] Ao thE ARE HATh
FAo] &% A7t F7] W= pHE thET
1 6.48% 71 Ekomn, Aol i Hrkat
0] 6.15~6.34= ka1, 2K AJo] Hul H7leko)
715 wkso] pHe A48k th(p<0.001).
ol thz&wo| vlal el R H7F F71(Kim
OS et al 2012), wjAjo] & A7t F7)(Lee GW
et al 2010), Z4hET H7F F7](Park HS et al
2011), A<l 2% H7F F7](Kim GS - Park GS

{Table 2> Bulk density and pH of cookies dough added with Aster yomena powders

Samples”
F-value
SO S3 S5 S7 S9
Bulk density(g/mL) 1.25+0.00° 1.25+0.00° 1.23+0.03° 1.1240.02°  1.06+0.04° 29.33"™
pH 6.48+0.01° 6.34+0.01° 6.21£0.01° 6.17+0.01*  6.15£0.01°  1,239.07™

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~e) indicate significant differences at p<0.05.

Hk

p<0.001.
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2008)5 7 Wk=o] pHIF fro] A o2 Zhas
Ao w yehd, & de} Hlsgt Ade vE
o} o= x47} —?L?](Shim EA et al 2012)
7¥ek wksre] pHE {2l 4 X}Olﬂ UATtL

)

2. FI19| ==& & pH
FAol = A7F 7719 gt pH
% AT (Table 357} 2ok tlze] $588
=R s 5

486%)\1\——11] MBZ O] "L‘a}

& 16
5.86%%2 UERF Al Z7ke] gelAol zlo]= By

THp<0.001). &F-Ao] B8-S H7Ikomy

" M ¥E o

o

[e)

L

l

i

L—"T

ol Sk en, 1% A7 kst

Jo
E

(<0.001). ¥F=<] pH7}
o, wHze] 7}

PHE lr'f/\

ZXAo] F7)9] pHE tZTo] 6.11, £5A

7ho] 5.90~6.07% YERY} Al E7H
FAo] Bk 7ol
Ak Ags Bt
f&k tjZto] F7]]

12 it Ao, &

trol

ok 25o] B

I A7kt F719] pHE GA] Y UeRdeh St
L A7} F7)(Lee JO et al 2009), EFHl2] H7}

7](Ji JR - Yoo SS 2010), 51}
ID 2012), =2kA] A7} F7](Jeong ET et al 2013),
olAfolu2] A7} F7](Choi YS et al 2014)2] pH

7}tz
EhY, B Agel A3k

Nt = &

A7V F7](Park

Hla) foldow Pad Ao

Aoz Yyl ol9+=
A7} F7](Bang BH et al 2014), =5
%7} F7](Choi SH 2012)2] pH7} =A] VrEbsiTh

9% H7bzA AZ Hhdle] Hrlgo w2 d  ole T AXx A HrbH e AR 7sd A
HE AL Holx] ghgirh. o A PUKim ol v} pHE| AolF Mol Ao R ArHrh
GS - Park GS 2008), A&c] HMAl FH(Kim YJ et
al 2010), £ E2(Choi HY 2009)2 H7}gt F 3. FI|19 M, =AE S WS
71 = thT-ok M7 ol A )l Aol 7} ERAo] £ A7 F719 HRAY, S48, ¥
e Ae® e, AR 237F UBlith o] FES 543 23 (Table 4> 9 2 5719
£ &S whsroll A o] RS Fo A< Alo] RS T ARE 4ol WSt 4E e
7 s AE 719 FREgHdE A dFE 0 F LEdA 72 W 7] Wiso] vpgEoz
22 g Aew AlgETh & 2 WU o FAVE Aasta, A4l ARl @4 3%
(Bang BH et al 2014), ©r3ur Bul Hy} 9] 3= A HZ, o|d] IS F= Qoo Uy}
(Park ID 2012)5 &33t F7|Wsoll A A8 H7F 7o T/ 58, A 2 Ao T79 H7t
Fol B2TE FETEe] Ao m A Ue & wso] 3P wAIRE gAY SR
Wohal Haste] 2 Ao e AAE veh o AR, we 258 AR o] AtHKoh W
ATt B - Noh WS 1997). F7]2] HAAL thxo]
{Table 3> Moisture content and pH of cookies added with Aster yomena powders
Samples”
F-value
S0 S3 S5 S7 9
Moisture contents(%) — 4.86+0.05° 5.16£0.05" 5.83+0.05° 5.86+0.01° 5.76+0.05° 186.50™"
pH 6.11+0.01° 6.07+0.01° 6.01+0.01° 5.95+0.01¢ 5.90+0.01° 244.35™

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~e) indicate significant differences at p<0.05.

"*p<0.001.
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7.330]20 o, LRA o] Ik H7lro] 7.13~7.46
o2 Yeht Algzte] gt Aol 7t A Thp<
0.001). &F-A0] 5% H7kte] #HYA o] 7V =
stom, £RAo] Hrleko] e A3 A
Holx] gkttt duFY H7F F7](Lee JY et al
AR 3 ATFS Hol|R| ren} wk=

Z70] 12.41%, Z5-Ao] B 3
1.97~12.64%= YElstom Alg 7o
oAl Aol ity £ H7b F7](Choi
frelAQl Aol 7t glvka B
st & AR FARE 232 eI &
FAo] M7= Ri=3) 4aAQl o]glehd 2H8-s

A got 1ol FEFL VXA g AOR AR

i

AES U 2TH100.14%)°] 71 =3kow, &

BAo] Bk 4 7}7E91.17~97.15%)°] SA et
U Al 87ke] frel 4l 2ol 7t 9IITHp<0.01). £
Aol FE 9%

A7k ozt frelg Apel
& fzrEn o4
oz gre ke Hth 4] H7F F71(Kim
0S et al 2012)NM %= TlzelM 71 Ee 23]
S UERiRAE, Arbdel e 9 Ade
HolA| g2 Aot fAbskalth

4. F3|9f M Gl QBhItE
ZEA o] o A7 719 A=
& A= <Table 5> ¥ <Fig. 1>JJr 71%13]—
Lk tizre] 80445001, 2
0] 49.55~61.98% eI} & o
ol 2 gatlel AEAAE AL
T UATHp<0.001). ©]:= =&HA] Er“—; 27} 79
(Jeong et al 2013), % &% 7} F7](Bang BH

file E
o o oF 1o
© XN ko

{Table 4> Quality characteristics of cookies added with Aster yomena powders

Samples”
F-value
S0 S3 S5 S7 S9
Spread factor 733+0.04°  7.25+0.04  7.4620.10° 7.13+0.02¢ 7.19+£0.06% 13.24™
Loss rate(%) 12.41£0.58"  12.21£0.28°  12.10£0.05°  11.97+024°  12.64+0.19° 2.02
Leavening rate(%) 100.14£2.58%  92.67+2.59*  92.67+2.59™  91.17£2.59°  97.15+2.58% 6.29"

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~d) indicate significant differences at p<0.05.

“p<0.01, ""p<0.001.

{Table 5> Color of cookies added with Aster yomena powders

Hunter Samples”
F-value
color value S0 S3 S5 g7 39
L 80.44+0.11*°  61.98+0.86°  58.01+0.66°  52.19+0.48°  49.55+0.76° 1,462.00™"
a —1.45+029° —10.63+029° —11.56+0.42° —10.14+0.99° —8.86+0.56" 200.25™
b 33.85+0.53°  38.6120.99°  39.06+0.51*°  37.44+0.55°  36.47+0.75° 35.92""

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~e) indicate significant differences at p<0.05.

Hk

'<0.001.
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!I S5 S7 552

<Fig. 1> Appearance of cookies added with Aster yomena powder.

et al 2014) SolA FABE H/1E0E u F7]<]
W77t st the Aol fARE Ads e
Uitk AR aghe tl2rE Ao &
A7Vl Bl Yeskoen, 5% Hrlkro] b u
< AAEE YERATHp<0.001). A% bgkS
2T HT} &5Ao] B2 Hrlgto] wgkon &

Ao 3%%} 5% H7keol 7 #=:Al vehdt Al
7] oA Q1 Ao 7} UAATHp<0.001). F-71<]
Ao dAet 2t A FR Fell o3 ko]
A Aol 23k H| F 42 Maillard W3-, Do)
EQPg e Toll ofgh Fhepas) w3l oaf 7Hg
2 9E 27 =™ (Kim HY - Park JH 2006), ©]
ES 718 we HAdA 58 2= 9
3 W2 doA F71e] M IS FAS
A

il

5. FII19] &=

(Table 6>& %A o] 2 A7} 7|9 A= &
A Ang hx7o AEE 11053 kg/em’ 2 e
3, EHAo] Bk A7kESs 124.75~149.25 kg/em®
2 Ueht dizahnt £740] B8 Hrkte] e

7F B E%THp<0.01). EFAo] &L 5% H7e
2 fFo A Ate] 7} gl o, vhE A7kt
HErEY frojHor Fert 3tk F719 B=
Ase] A7b, FEdE, s 3w
o] 938F2 w=H|(Joo SY Choi - HY 2012), ]
2k 347} $£7](Cho HS - Kim KH 2013), TIE
A7} 5-71(Song JH - Lee JH 2014), 2] &
} F7)(Kim OS et al 2012), @A 27} 7
(Choi SH 2009), tHHr9d 2 H7F F27](Lee JY et
al 2000)= A= H7hgo] M e St
afo] B Aot 22 A9E Bt aev EAY
F2H(Choi HY et al 2009), tiAo] F-(Lee GW et al
2010) 7} 1M = FAIE H7Fg w7
b o)A 2ol 7t el a, =ebA] E(Jeong EJ et
al 2013), F-3 E2(Lim EJ 2009), A= ¥(Bang
BH et al 2011)= 713t #7191 - = FA8 H7b
o] IV E Arw Ahdi] B AT vE 23
g Bt} &RAo] £ 7719 AxRishs HrHE
iAol Lo whso] A | o) it
o] Fof, 2FHF o] T7HEW7] WEoR Ak
=3

1~ﬂ —[E

off

)

M

oM &opd e
L=

N

0o 4

i

{Table 6> Texture of cookies added with Aster yomena powders

Texture Samplesl)
R F-value
properties SO S3 S7 S9
Hardness b b b o
(ke 2) 110.53+7.01°  137.00£10.38%  124.75+14.62°  144.07+14.88"° 149.25+19.21* 5.07
cm

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row (a~b) indicate significant differences at p<0.05.

“p<0.01.
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<Fig. 2> DPPH radical scavenging activity of coo-
kies added with Aster yomena powders
1) Abbreviations are referred to <Table 1>.
2) Bars with different superscripts(a-e) indicate signifi-
cant differences at p<0.05.

Hk

'p<0.001.

<Table 7>3} £t} F7]9] AFe o] 71
wokm sRAo] BHS HIMEFE =olA 9%
A7krel 718 =%t (p<0.001). +5
Zarin} 5A o] o] wgkon, &RAol
£ s Aidte A 5o /‘1371}91
oAl zpel 7k AATHp<0.01). ©1FH = thx
o] 7P Wkl &RAolE HrideE %50}24 9
7V A B2l ol S
a2 m Ao AlsHnh F

gk b AlBREe] o AQl zbol 7} fisl o,

&4 2T HTh SRAjo] T Hrto]
Al et &540] BEs HrHdaE 71831
& ZH3 tHp<0.001). B3 == ALE'JP
gk atol 7} gllen, e &H5A
TS A7V E FolA 9% kel 7MY ¢
Thp<0.001). & 7|sE= iz, &S5
Bt 30, JrkEd) 5% HA7kES #olgk Ajolr
une, 7% H7HEREE dER2aEY 94
o7 9 HAEATKp<0.001). 2] 7ZEE
2wz SRAo] 3% Hrhwte] A UERGe
H(p<0.001), 22 7te] 7| S % &5Ao] 3% 3
7k, E5A0l 5% M7k, tﬂz =og =
Ueht Alg3ke] frol gk kel S HIth(p<0.001).
gte] 7| S el ANHARl 7| S ollA] g, S5
el 3% H7Re 5% H7REE Feldk Aolvt
UNeH, 7% H7HERE TR fo8 0
2 97 Yeht ApelE BT

FFAgo] Lol H7bEol T%E ZEU B
© HUFE A ARA el SVkshe AR UE
Stk o= &njabEo] 5ol 7)ol 2j5oA]
% A Arlsert S7kehAA SRl B
o] ¥, 3 T2 54| AU iRl el
7elsle Aoz Akt ) §olF el o)
= WA AR FHAEA, 712 WA
3%, 5% HM7kre] BrPE7E BE dEelA 7t
1 io} &RAo] Te] 7|54 o|d-g e

oA HAAAR] HeELS A A

414 TEE AdEh

2 ML or r

[

—|—’—'

oéH\-F*



150

Stz k)2 A 21 A 25(2015)

{Table 7> Sensory evaluations of cookies added with Aster yomena powders

Samples”
Sensory properties F-value
SO S3 S5 S7 S9
Color 2.03£0.76  4.16£0.69"  4.80£0.84°  5.66+0.54°  6.30£0.83"  145.76™"
Savory 4.23+0.77° 4.16+£0.74*  3.90£0.60®  3.76+0.67°  3.630.76° 3.84”
Flavor Off-flavor 1.76£0.77° 2.13£0.81°  4.00+0.74°  430+0.95°  4.90+0.84* 8377
Nutty 3.93+0.73"  3.93£0.82°  4.26+0.82°  3.83£091°  4.23+0.81° 1.69
Taste Qily 5.00£1.01° 3.76+0.77°  3.06£0.73°  2.73£0.90%  2.46+0.81°  42.05""
Crispy 4.06+£0.58"  4.16£0.98"  420+0.71°  4.26£0.90"  4.50+0.62° 1.30
Texure Hardness 3.86+0.68°  4.23+0.77°  4.60+£0.67°  5.20£0.76°  6.10£0.75°  43.23™"
Appearance  4.96+0.88° 5.06:0.94°  4.80+0.81°  3.76£0.77° = 2.76+0.67° 4327
Flavor 4.70+0.74° 4.63+0.61*  4.06+0.63°  3.70+0.65°  3.03+0.80°  29.60""
Acceptability Texture 450£0.77°  4.96£0.85"  4.83:0.91"  3.93+0.86°  3.60£0.72° 1496
Taste 4.66£0.76°  5.03£0.99"  4.76+0.77°  3.53x0.68°  323+0.72°  30.81""
Overall 4.83+0.79°  5.03x0.85"  4.96+0.99°  3.70£0.74>  2.56+0.62° = 52.23™"

1) Abbreviations are referred to <Table 1>.

2) Different superscripts within a row(a~d) indicate significant differences at p<0.05.

3) Rating scale :

Hk

“p<0.01, "p<0.001.
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