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Abstract

This study was conducted the physicochemical and sensory characteristics of cookies added with
Angelica gigas Nakai powden(0~2.5%). The pH of the samples ranged from 6.13 to 6.27, and the density
ranged from 0.99 to 1.15. Increasing the amount of Angelica gigas Nakai powder in the cookies decreased
the spread factor of the cookies and tended to decrease lightness(L) and yellowness(b) in the Hunter color
value with redness(a) increased. For the textural characteristics, the addition of Angelica gigas Nakai
powder increased strength and hardness. The sensory evaluation showed that the cookies with Angelica
gigas Nakai powder were preferred more than those without in color, odor, texture, taste and overall
preference. Especially, cookies with 1.5% of Angelica gigas Nakai powder were valued as best.
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{Table 1> Formulas for manufacturing cookies added with Angelica gigas Nakai powder

Baker's (%)

Materials Control  0.5% AC” 1% AC 15% AC 2% AC  2.5% AC

Weak wheat flour 100.0 100.0 100.0 100.0 100.0 100.0
Angelica gigas Nakai powder - 1.1 22 34 45 5.7
Butter 35.1 355 35.8 36.2 36.7 371
Sugar 55.0 55.6 56.2 56.8 57.5 58.1
Egg 24.9 25.2 254 25.7 26.0 26.3
Salt 1.1 1.1 1.1 1.1 1.1 1.1
Baking powder 0.4 0.4 0.4 0.5 0.5 0.5

Total 216.5 218.9 221.1 2237 2263 228.8

" Each number in front of AC means the added amount of Angelica gigas Nakai powder in the cookies.
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{Table 2> The operating conditions of the texture
profile analyzers

Probe 2 mm(number 4 needle)
Sample size 60x10 mm

Weight of load cell 10.0 kg

Real/Hold 10.0 mm

Table speed 60.0 mn/min
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<Fig. 1> pH values of the cookies with Angelica
gigas Nakai powder.
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{Table 3> Demsity values of the cookies with Angelica
gigas Nakai powder

Item .

Samples Density
Control 0.99+0.01°
0.5% AC" 1.03+0.01°
1% AC 1.06+0.00°
1.5% AC 1.09+0.01°
2% AC 1.13£0.01°
2.5% AC 1.15£0.01°

F-value 100.64***

" Each number in front of AC means the added amount
of Angelica gigas Nakai powder in the cookies.

* The value is mean+SD(n=3).

* *#*%p<0.001.

* Means with different letters within a column are signi-
ficantly different from each other by the Duncan's multiple
range test.
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{Table 4> Spread factor of the cookies with Angelica gigas Nakai powder

Samples ftem Width(cn) Height(cn) Spread factor
Control 5.92+0.02" 0.86+0.01° 6.91+0.06"
0.5% AC" 5.66+0.02° 0.89::0.01° 6.37+0.08"
1% AC 5.64+0.02° 0.89:£0.02° 6.34+0.14°
1.5% AC 5.65+0.03 0.91+0.02° 6.21£0.11°
2% AC 5.65+0.02° 0.99+0.01° 5.71+0.08°
2.5% AC 5.5240.10° 0.99+0.02° 5.56:0.12°
F-value 25.37%% 49 90+ 69.32%%%

D Each number in front of AC means the added amount of Angelica gigas Nakai powder in the cookies.

* The value is mean=SD(n=3).
* k0,001

* Means with different letters within a column are significantly different from each other by the Duncan's multiple range test.



314 S ze] st 2] Al 153 Al 23(2009)

a8y 2.5%9 FARDS M F7)= 552
=z ZFE o] HRkHo R JAR L] Hrhol
STV E Aol ZolA] 2+ AlEZE wi- o
g zpo]E YERN ATHp<0.001).

719 Eole ARH= vHE dATTES 3
7V3kA] ¢S A&7t 0.86 cnoH, 0.5~1.5%2)
FARED H7t )= 0.89~091 el o2 Y
ERATE B3 2%, 2.5%9] GRS H3h
F71E 099 o] Fo]E Yehflo] iz oz
FALLS 7SS 719 Fol7t okt
(p<0.001). o3e] ARE AP AFe AR
o] Hrbgo] TGS wolbx] 277 6.91
o|lem, 1 theol 0.5~1.5% H7F F71(6.21~
6.37), 2~2.5% 7} F71(5.56~5.7HZ YEL}
ST H bl whet wrobx Zk A5 7t vy
T frolg ZpolE HERH ATHp<0.001).

£ F3e) 2 gREde #Hrt
Fol FIIEFE F7)9 HIAHL o),

= AxEEe] HArtE W5 Hxrrt vl
o

3. ERIRY &Yt FIle| Mz
FALLE WA 7719 A 54 A

(Table 5)° YERA v} 2t} 325 Yeh

fr e

L#r2 2771 66.723 07 FE22] 7]
0] FoHFE ol oW (p<0.001), FAE=E
W aghs 2771 11290 A vle) &
D UVl SUVEFE FobA 2.5%9 T
2 H7l € 67008 A H o] T
=o] vl whet vl Fo3 2ol & e}
Thp<0.001). N =E Vel batd FHAE
o] HrhlEo] FolEFE Yolx BT
A7} FA7F 225290, 2.5% FART
F7)= 19.142 FARELD 27} vlgo] ut
ok zfolE YERATHp<0.001).

FATDS H7KeHA] %2 tixTok] At
o] A= YEhfE AEZLS GAEZY 7t
o] Z71EGE Ao ZFo)7F AA 0.5%, 1%, 1.5%,
2% 2 2.5% H7FFlA ZHz 4.40, 6.29, 9.02,
9.85 & 11.892 279} AA3+ 2Jo]E HATH
(p<0.001).

ol o] AR A, FHEL HrtFo| TIHE
FE F7)9 Mo] AAFHA 1 A= AFS
Hebd 21s & ¢ e, ol Frkske Als At
Ao} Aol ok FaFo] Ao ztolE vrEhd
o= AHHWE] 5 1994; ©]71% - A7 1999,
olxdv] & 2006)9F Ho] = Aoz AT
ol gt Avl= FHAEL] H bl ujet 2w

44

A

et
T N ool 3 A

=}

i

=]3

o
ot

{Table 5> Color values of the cookies with Angelica gigas Nakai powder

Ttem Color value

Samples L a b AE
Control 66.7240.14° 1.1240.74° 22.54+0.51° 0.00°
0.5% AC" 61.83+1.59 5.3240.58" 21.13+0.21° 4.400.49"
1% AC 61.4120.91° 5.54+0.25" 20.44+0.14° 6.29+1.37°
1.5% AC 60.0120.65™ 5.87+0.33" 20.2240.36° 9.02+0.58"
2% AC 59.39+1.33% 6.11+0.48% 19.44+0.13¢ 9.85+0.19"
2.5% AC 57.69+0.53¢ 6.70+0.36" 19.14+0.10° 11.89+1.07°

F-value 29,415 51.52%%x 56.59%* 9] .48

" Each number in front of AC means the added amount of Angelica gigas Nakai powder in the cookies.

* The value is meantSD(n=3).
* kkkp<(0.001.

* Means with different letters within a column are significantly different from each other by the Duncan's multiple range test.
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{Table 6> Texture values of the cookies with
Angelica gigas Nakai powder

Item Strength Hardness
Samples (g/cm) (g/c)
Control 1,349.77+ 98.55°  3,112.99+204.31°
0.5% AC"  1,673.16:127.47°  3,463.36+ 88.82°
1% AC 1,859.31£139.12"  4,828.55+196.81°
1.5% AC 1,890.29+178.13%  6,036.49+193.70"
2% AC 2,345.96+12637"  6,697.44+111.71%
2.5% AC 2,771.59+101.44*  7,047.19+159.75"

F-value 9,02 49 6]

" Each number in front of AC means the added amount
of Angelica gigas Nakai powder in the cookies.

* The value is mean=SD(n=3).

* #%p<0.01, ***p<0.001.

* Means with different letters within a column are signi-
ficantly different from each other by the Duncan's multiple
range test.
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{Table 7> Sensory evaluation of the cookies with Angelica gigas Nakai powder

e GO Conrol  05% ACY 1% AC 1.5% AC 2% AC  2.5% AC  Fovalue
Browness 450£0.67° 5.08+0.67° 5.83+0.72° 6.42+0.51° 6.50+0.79° 7.33+0.65" 27.83%**
Appearanice Sleckness 592+0.51°  5.91+0.79° 5.67+0.65° 542+0.67° 4.50+0.90° 4.17+0.72° 13.13%**
odor iﬁzicfmigas 2755062 3.58:090° 5.6740.79° 64240.90° 7.25+1.14° 7.58+£124° S1.54%%*
Savory smell  5.08£0.99" 6.08+0.79" 6.00+0.85" 5.58£0.99 3.92+1.38° 3.67+1.07° 12.28%**
Savory faste  5.33+0.65" 542079 575+0.75" 542+0.79" 433£0.89° 3.83+1.03"  9.93%*
Oily taste 5.58+0.99"  5.6740.89" 4.42+1.08" 3.75+0.62™ 3.58+0.67° 3.42+124° 13.69%%*
Taste Afer taste 3754075 3.7540.97° 5.08+0.79" 5.92+40.79° 7.75+1.29°  7.75+1.14%  4]1.42%%*
Bitter taste 325+0.75" 3.83+0.71° 525+0.75° 5.67+0.65° 7.1740.94° 7.75+1.16° 53.43%%*
Texture Hardness 5.00+0.85"  5.50+£1.00° 5.17+0.72° 5.83+1.11" 6.58+0.90° 8.00+£0.95" 17.46%**
Crispness 5.75£1.06° 5.75:097° 6.17+0.94" 5924124 4.58+090° 4.08+0.97°  8.04%**

D Each number in front of AC means the added amount of Angelica gigas Nakai powder in the cookies.

* The value is mean+SD.
* *kkp<(0.001.

* Means with different letters within a line are significantly different from each other by the Duncan's multiple range test.
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Overall preference
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<Fig. 2> Sensory preference of the cookies with
Angelica gigas Nakai powder.
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{Table 8> Conrelation coefficient between sensory characteristics and sensory preferences for Angelica

gigas Nakai powder in the cookies

casory p.r cference Color Odor Texture Taste Overall
Sensory characteristi preference
—0.392%* —0.265*
B —0. —0. —0.21
rowness 0.087 0.087 (»=0.001) 0.215 (7=0.024)
Appearance
Sleekness 0.235* 0.279* 0.485%** 0.370%* 0.409%**
(p=0.047) (p=0.018) (p=0.000) (p=0.001) (p=0.000)
Angelica gigas —0.319**
—0.1 —0.041 —0.231 —0.2
od Nakai smell 0.133 00 (»=0.006) 023 0200
or
0.356** 0.451%** 0.560%** 0.489%** 0.582%**
Savory smell
(p=0.002) (p=0.000) (p=0.000) (p=0.000) (p=0.000)
Savorv taste 0.372%* 0.417%** 0.434%** 0.437%** 0.502%**
vory (p=0.001) (p=0.000) (p=0.000) (p=0.000) (p=0.000)
. 0.243*
Oily taste 0.010 —0.013 0.190 0.107
(p=0.040)
Taste —0.238* —0.416%** —0.256* —0.380**
After taste —0.184
(p=0.044) (p=0.000) (p=0.030) (p=0.001)
—0.485%** —0.329** —0.395%*
Bitter tast —0.209 —0.187
et faste (p=0.000) (p=0.005) (p=0.005)
Hardnoss —0.353%* 0199 —0.474%%% —0.419%%* —0.51 1%
(p=0.002) ’ (p=0.000) (p=0.000) (p=0.000)
Texture
. 0.4]15%** 0.348%* 0.342%* 0.329%* 0.449%**
Crispness
(p=0.000) (p=0.003) (p=0.003) (p=0.005) (p=0.000)
#p<0.05, **p<0.01, ***p<0.001.
FuoE g AomelA H()e) JRBA  HIE GBS AN FRIA F()e] B
= Yehyom, 1143 HAlsavory smell)9] 32 A= 145}14%2*5}(**;;<0 01,*¥*p<0.001).
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S

a8 WA FE SR s AsEel
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HIAE Yehfo] =718 gk F7]9] HREARI
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o}
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