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Abstract

The purpose of this study was to examine the quality characteristics of cookies made with Angelica gigas Nakai fermented by
Lactobacillus paracasei. As the content of Angelica gigas Nakai fermented by L. paracasei (AFL) powder increased, the pH of the
cookies decreased from 6.3 to 5.2. There was no significant difference in the moisture content depending on AFL powder content.
The content of reducing sugar also increased with increasing AFL powder content. Regarding the surface color of the cookies, the
L- and b-values decreased with increasing AFL powder content, whereas the a-value increased. As the AFL powder content increased,
the total polyphenol content and ABTS and DPPH radical scavenging activities significantly increased. Cookies with 8% AFL powder
(ACS8) had the highest levels of 107.16 mg%, 38.69%, and 65.56%, respectively. The texture, adhesiveness, and cohesiveness of
the cookies with various AFL powder levels were not significantly different, and hardness, springiness, gumminess, and chewiness
showed no tendencies toward changes. Taken together, these results showed that when AFL powder was added to cookies, bioactivities
such as antioxidant activity increased, making AFL powder a good material with high potential for use in commercially baked
products.
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Table 1. Formula for cookie with different levels of fermented Angelica gigas Nakai powder

Ingredient(g) AC0? AC2 AC4 AC6 AC8
Soft flour 300 294 288 282 276
AFLY 0 6 12 18 24
Egg 65 65 65 65 65
Sugar powder 170 170 170 170 170
Butter 215 215 215 215 215

Y Angelica gigas Nakai fermented by L. paracasei.

2 ACO: control, AC2: cookie with 2% fermented Angelica gigas Nakai powder, AC4: cookie with 4% fermented Angelica gigas Nakai powder,
AC6: cookie with 6% fermented Angelica gigas Nakai powder, AC8: cookie with 8% fermented Angelica gigas Nakai powder.
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4. pH, SEBE U BT 53
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Germany)&2 F7]2] pHE SH5IU1 FE-2 AOACEAH
(2002001 ket A9k 78 AZWS AHg o] Stk B
A =A2L dinitrosalicylic acid(DNS)H-& -S-85Fo] &3 ot
BEZ HA7IRE #7119 eFE S5 tH(Luchsinger &
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52 74 mM ABTS(Sigma-Aldrich co0.)2} 2.6 mM potassium
persulfutc 315 3t 920 WHAIglo] ABTS Fol2g B4
AR % o] A& 735 nmol|l A FFE 14~1.57F HES
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Table 2. pH, moisture content and reducing sugar of cookie with fermented Angelica gigas Nakai powder

ACOY AC2 AC4 AC6 ACS
pH 6.30+0.02% 5.97+0.02° 5.560.01° 5.44+0.02¢ 5.20£0.01°
Moisture content(%) 6.49+1.05" 7.41£3.48" 8.34+1.71* 5.32+0.02* 5.76+0.33"
Reducing sugar(%) 0.37+0.01° 0.510.01¢ 0.54+0.01° 0.58+0.01° 0.64+0.01°

Y ACO: control, AC2: cookie with 2% fermented Angelica gigas Nakai powder, AC4: cookie with 4% fermented Angelica gigas Nakai powder,
AC6: cookie with 6% fermented Angelica gigas Nakai powder, ACS8: cookie with 8% fermented Angelica gigas Nakai powder
? Different small letters(**) values within a row are significantly by Duncan’s multiple range test (p<0.05).
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Table 3. Color value of cookie with fermented Angelica gigas Nakai powder

Sample L value A value B value
ACOV 75.50+0.82% 3.8440.31° 35.94+0.79*
AC2 72.80+0.64° 4.40+0.30% 32.27+0.91°
AC4 68.58+0.42° 4.90+0.17* 30.63+0.60*
AC6 67.26+0.52¢ 4.81+0.44 27.91+.182¢
AC8 64.35+1.50° 5.25+0.34° 28.8440.54%

D ACO: control, AC2: cookie with 2% fermented Angelica gigas Nakai powder, AC4: cookie with 4% fermented Angelica gigas Nakai powder,
AC6: cookie with 6% fermented Angelica gigas Nakai powder, ACS8: cookie with 8% fermented Angelica gigas Nakai powder.
? Different small letters(*°) values within a column are significantly by Duncan’s multiple range test (p<0.05).
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Fig. 1. Appearance of cookie with fermented Angelica gigas Nakai powder. " ACO: control, AC2: cookie with 2%
fermented Angelica gigas Nakai powder, AC4: cookie with 4% fermented Angelica gigas Nakai powder, AC6: cookie with

6% fermented Angelica gigas Nakai powder, AC8: cookie with 8% fermented Angelica gigas Nakai powder.

A7Ket F719] M2 A 20N F2 F B 2 F
S g gUgo] 93t maillard ¥+, Fof] EQHES G
O] caramelization §F-8-of 2]} ZH3}7} E|of F7]9] Ao o
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oh

Fr2 F71eto] ti2E7E 58.06 mg% P ou B HaES
8% 3+-8-aF 7] (ACS)= 107.15 mg% 39| H 02 Z7}519)
thp<0.05). B9 LEEL H71e 77]9] ABTS 2Hriz 47

¢

|

S BA5H7] fiste] Z47ke] AR E 4 3]Aste] St
i}, F TEEES 7oA g2 27T 21.46%= 7H
2N, 3 HERES AVHErE fRHoE FUske
AC2 24.61%, AC4 33.33%, AC6 34.07% 2 ACS 38.69%= L+
gttt B3 39 8E F7F 7719 DPPH 22 &A5
T E3 Ut IAugolA SHstelon, 11 A g
R EY ggo] T7HEFE fFYH o= Frtsto] 29
A% 836%F oY FH LEES 8% T3 F7]91 ACSS
65.56%% Z7}5l= Ao &2 et

Y, o

Zu] w7 F7](Joo & Choi 2012), £ F7](Kim 5 2017)
9l 9] F7](Choi & Sim 2021)9] AL A= BAjg 0] Bt
< 710 A7rste] A2ldd S8 A & Eelve ST 4

DPPH Z}-3- 2tt]z /\74—01 HAE 2 A7 vl st
of o] Zrfak A0 SISk ABTS 21§ iz
2T 75’}2‘?1 S|Ag B Mol HlF|sto] &4do]
Z7}ete A0 2 YERAI(Kim 5 2021), 9 ofz 1o} &
T2 A7IE AFolAs A7Fgol vlgsto] S7kstloy
A FAE dol7hd Fhcke 2TE Bl (Lee &
Yoon 2016).

FFFoll+= decursin, decursinol angelate 5 A4 FE&
A(Kim 5 2013 ZF, vt1dls, Zdso] B2 7714 4=

Table 4. Total polyphenol and antioxidant activities of cookie with fermented Angelica gigas Nakai powder

Sample Total polyphenol content (mg%) ABTS radical scavenging activity (%) DPPH radical scavenging activity (%)
ACOY 58.06+1.41? 21.46+0.10 8.36+2.82°
AC2 69.56:3.20" 24.61+0.65° 15.88+1.88¢
AC4 86.01£3.20° 33.33+1.42° 41.47+0.52°
AC6 91.52+3.43° 34.07+1.40° 49.89+0.40°
ACS8 107.1643.24° 38.69+0.32° 65.56:0.63"

D ACO: control, AC2: cookie with 2% fermented Angelica gigas Nakai powder, AC4: cookie with 4% fermented Angelica gigas Nakai powder,
AC6: cookie with 6% fermented Angelica gigas Nakai powder, ACS8: cookie with 8% fermented Angelica gigas Nakai powder.
? Different small letters(*°) values within a column are significantly by Duncan’s multiple range test (p<0.05).



228 Ll AL

9 AR, Dpotn|icil, fEjotu|ieAl, Tl d 5 TRkt
AE(Kil 5 2015y TF5kaL Qlo] FAER H7te 49 &
48t g4do] S7KIH AL A5 4= QU

T IRE J7Hgol| e 719 ABTS % DPPH At
gz A F s 9 AHEAE 24 2
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Table 5. Correlation coefficients among total polyphenol contents (TPC), ABTS and DPPH free radical scavenging activity

of cookie with fermented Angelica gigas Nakai powder

DPPH ABTS TPC
DPPH 1 0.985™ 0.980™

ABTS 1 0.973
TPC 1

Significant at p<0.01.

Table 6. Textural properties evaluation of cookie with fermented Angelica gigas Nakai powder

Sample  Hardness (g/cm®)  Adhesiveness (g/s) Cohesiveness (%) Springiness (%)  Gumminess (g/cn) Chewiness (g)
ACOY 268.99? 0.16° 0.27° 2.44° 7248 177.52%
AC2 253.57 0.14° 0.29° 2.15° 72.36° 155.72
AC4 380.13* 0.12* 027 2.15° 101.15° 21835
AC6 350.62° 0.16° 0.26° 2.11° 89.30° 188.28%
AC8 244.17¢ 0.19° 0.25° 2.04° 60.75 123.85°

D ACO: control, AC2: cookie with 2% fermented Angelica gigas Nakai powder, AC4: cookie with 4% fermented Angelica gigas Nakai powder,
AC6: cookie with 6% fermented Angelica gigas Nakai powder, ACS8: cookie with 8% fermented Angelica gigas Nakai powder.
? Different small letters(*) values within a column are significantly by Duncan’s multiple range test (p<0.05).
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