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ABSTRACT

This study investigated the quality characteristics and antioxidative effects of cookies containing
different levels (0, 1, 3, 5, and 7 % Aruncus dioicus var. kamtschaticus powder/400 g of the
flour) of Aruncus dioicus var. kamtschaticus powder. The crude protein and crude fiber contents,
thickness, hardness, and a color value of cookies increased, and the moisture and carbohydrate
contents, spread factor, and £ and b values of cookies as the concentrations of Aruncus dioicus
var. kamtschaticus powder in the cookies were increased. The results showed similar crude lipid
and crude lipid contents in the cookies. The pH and density of the cookie dough decreased significantly
as the concentration of Aruncus dioicus var. kamtschaticus powder increased. The sensory score
of the cookies containing 3% Aruncus dioicus var. kamtschaticus powder was the most suitable
in terms of its taste, flavor, texture, overall acceptability, aroma, and roasted nutty flavor. The
total polyphenol content, total flavonoid content, DPPH radical scavenging activity, and ABTS
radical scavenging activity of the cookies increased as the amount of Aruncus dioicus var.
kamtschaticus powder increased. These results suggest that Aruncus dioicus var. kamtschaticus
powder can be an effective ingredient in cookie production, considering its nutritional
components, quality properties, consumer preference, and antioxidative activities.
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Table 1. Ingredients composition of cookies
kamtschaticus powder

TS0 2EE 583
0C9] ¥a-4Hof HatshaA Ao ARSI F7]
Azl A8t A= BE(Samyang Corporation,
Asan, Korea), HEl(Anchor, New Zealand), A%
(Samyang Corporation, Ulsan, Korea), 4%
(Haepyo, Jeongeup, Korea), @Z(Pulmuone,
vhdel  whe-Ef(Sungjin
Food, Gwangju, Korea), ¥o|7] 1+9-E(Jeonwon,

Gimpo, Korea)g A% WHEANA skt

Eumseong, Korea),

2. 719 M= Higt| ¥ HZEE

=/hsHE BEE A7 719 Am vt
Table 13} At} W& ol digt =750t &
o] Hl&S gesto] FA|uE SEsk L, Bty
w0 w=7ls 2] Bl ofE] A AHAY
I A5kt ti2+(Control)2 7150t

A7 Yok, ABDE At
A=}

of
ol

qr ot Mz wo o
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9 R o] 1, 3, 5, 7% F7Foto] Aot
Msrt BLS JUIsE F7] ARE Jeon &

Park(2006)9] B #1rsle] 2@ H(creaming
method) 2.2 AR5l on, Ao HsiE H

prepared with different levels of Aruncus dioicus var.

Aruncus dioicus var. kamtschaticus powder (%)Y

Ingredients(g) Control 1% 3% 5% %
Weak flour 400 396 388 380 372
‘j::”/‘(;’;i;;;ius powder 0 4 12 2 2
Butter 200 200 200 200 200
Sucrose 180 180 180 180 180
Salt 2 2 2 2 2
Egg 100 100 100 100 100
Vanilla powder 4 4 4 4 4
Baking powder 4 4 4 4 4

YControl: cookies without Aruncus dioicus var. kamtschaticus powder, 1%: cookies added with 1% Aruncus
dioicus var. kamtschaticus powder, 3%: cookies added with 3% Aruncus dioicus var. kamtschaticus powder,
5%: cookies added with 5% Aruncus dioicus var. kamtschaticus powder, 7%: cookies added with 7% Aruncus

dioicus var. kamtschaticus powder.
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A3t QE(DUU-43, Dacheung, Seoul, Korea)
= 108 3¢t AGAIX] & 1587 3ok 9%
=9 1A 89t 20 + 5C =%
OPP(Oriented Poly Propylene)
Hd 2 ZAsIoTh 2441710] Ad $of 7851

24 P2 142 918 A8t

/ST EEE 7R 719 dRdE 24
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Foss Tecator, Hoganas, Sweden)E& AM&3]
diethyl ether® F&oto] AFolF 1, 2z
2 Semimicro-Kjeldhl§ o2 Az Tz H A
71(Kjeltec 2400 AUT, Foss Tecator, Eden
Prairie, MN, USA)E ©]-&sto] £45t3itt. 23]
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Cambridge, UK)Z =73}t
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Z9L Whatman filter paper(No 2)& 4]
a1, oTNE Rotary vacuum evaporator (EYELA
VACUUM NVC-110, Tokyo, Japan)E ©]-&3t
o] 40T 58 AolA & AASIAT. 1 Fof
Ak, 5ot ARE TElloH, AR BRE
{8 -70ColA Y5 Hestict

2) $719] % polyphenol &F &4
wsH £ J7IRE §7] oeE FEEY
% polyphenol &2 Folin-Denisf(Folin &
Denis 1912)°& ZA5I3ith. w7150 £29< &
718t §719] ofgtE FEE 1 mLe} Folin-reagent
2 mLE Y3 383 9AZ F 10% NaCOs £
o] B ¥HZA|
#HT}. UV-spectrophotometer(Shimadzu UV-
1601PC, Kyoto, Japan)g AH83ll 760 nmollA]
&1 s 245190k EE2EAZ tannic acidE
ol-gsto] A eI, o] AFFAHeE

% polyphenol =& =431t

3) #719] & flavonoid & &4

w50 28 A7IRE 7] ogE FEEY
% flavonoid ¥FE DavisH< HIT w9y
(Chae et al. 2002)2.2 =435t} wlsnt &
TZ J7IRE 719 ogkE F2E 1 mlol
diethylene glycol 2 mLE & 4o} 1IN NaOH
20 pL& 9& % 37C water bathojA 1Azt
B9t HRSA|Zl & UV-spectrophotometer
(Shimadzu UV-1601PC, Kyoto, Japan)g At
83 420 nmolA FFEE S BEE
AR ruting ol-&sto] FFAS 2HdsIAlAL, o
HFZACR F flavonoid TFS S5

4) F719] DPPH radical £27A% &%

et B AR T e 252

DPPH(2,2-diphenyl-1-picryl hydrazyl) radical
27452 Blois?] ®WH(Blois 1958) 2.2 Z75}%
o =isHr 9 A7 F719] g FE=
1 mL2} 0.2 mM DPPH 1mL& test tube®] ¥
I E9ef 37CAA 308X ¥RSAIFTE UV-
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Kyoto, Japan)E AME3 517 nmolA S8Es
S5tk w7isr 2 A7 ) 5=
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oto] WiE-8-S LEhfAct.

DPPH radical 245 %) =
[1-AN=2H7He] 8% /FH7H9] F85%)] x
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ABTS(2,2-azino-bis-3-ethylbenzothiazoline-
6-sulfonic acid) radical £7%2 Re et al.
(1999)9] W o = Z7gslet. w5yt 7] o
=S &= 3 mLe 2.4 mM ABTS &94(Sigma
Chemical, St. Louis, MO, USA) 0.1 mLE test
tubeol] a7 S} A-20f4 24A17F HESAIF
ELISA microplate reader (Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)E A&
3 734 nmeflA SF=E S STt &
HS H7KE F7] 289 ABTS radical £&7&

2 ofgfel Mo Axtsle] wge ey

A

g
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Table 2. Nutritional components of cookies prepared with different levels of Aruncus dioicus var.

kamtschaticus powder

(g/100 g
e Aruncus dioicus var. kamtschaticus powder”
Control 1% 3% 5% 7%

Moisture 6.97 + 0.097% 690 + 0.11*  6.54 + 0.36" 6.40 + 0.54 6.21 + 0.45°
Crude ash 0.52 + 0.03%% 0.52 + 0.02 0.53 £+ 0.05 0.54 + 0.01 0.55 + 0.02
Crude protein 6.22 + 0.11° 6.70 + 0.24* 677 + 0.09° 6.85 = 0.39 7.21 + 0.31°
Crude lipid 18.22 + 245 19.08 £ 0.86 19.63 + 0.57 19.78 + 1.81 20.56 + 0.34
Crude fiber 1.02 + 0.00¢ 1.53 + 0.04° 1.56 + 0.07° 2.10 = 0.01° 3.17 £ 0.05°
Carbohydrate 68.07 £ 2.42° 6527 £ 0.9 6497 + 1.22° 6433 + 1.24* 62.30 + 0.49"

Y Aruncus dioicus var. kamtschaticus powder was replaced in 1, 3, 5, and 7% based on flour 400 g.

YAll values are expressed as the mean * SE (n=3).

92-dDjifferent superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple

range test.
PNS: Not significance.
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0.07, 7% A7kl 3.17 + 0.05%Z w=7i5vt

IO il F7HESE RoH R Frlele

235 YUeolth g@53tkE 3R dxol

68.07 + 2.42%% 7V =9k, wrjlsn} Bakol

A7fFo] 2718 E 893 o2 7HAsHs ATE

How, 7% H7RES 62.30 + 0.49%% 71
2 235 YehfSich

2. 37| 959 pH

e 292 H7KRE 7] ¥=9] pHe
Table 33} Zth. w70t £ES J7I5HA] &2
izl 6.84 + 0.012 7FF &9, 1, 3, 5,
7% H7ktel 24+ 6.74 + 0.01, 6.61 + 0.02,
6.52 + 0.01, 6.46 + 0.01% =750t &£ 3
7¥go] 7SR 7] W9 pH #ol §94
0% Qopx= ANE Y. w50 2
2 citric acid, malic acid, succinic acid,
formic acid, acetic acid & 714+ o=F g
ol Q= Ao HIUEJCHKIim et al
2023). o2t FARHA A9 EZ(Choi et al.
2009)7 vF=5(Shin et al. 2007)& H7ket F
7] e F7HEold FAlme] E0iUe 714t
o] A= pH7F At AL syt 7]
Az Al ¥59] pH= sugar, shortening, baking
powder®} 22 Xﬂﬁh FIFE FA g2, o] 9
o] AzE2 pHE =oIAY W= & oH, &4

H F719] T Aol S F= AR ¢
ZA dtiKang & Lee 2007). F719] ¥t=o] &
Ze ol 7h&s5 Aol ofwal et It &
o} gbo] U= ®HA, AMo)| Z7ha s A4l A
SR 7]go] Aol R Rttal B E ik
(McWilliams 2001). 914F £ 37} F7](Kang
et al. 2009), Hlgel &Z 7l F71(Cho &
Kim 2013), Suts & A7 F7](Lee et al.
2009), =Y 2 H7F F71(Kim & Lee 2015)
AtolM = B Hrbgo] SIS 7] Wt
9] pHgko] F-ol4 o g Wolxlthal Hilsto] 2
AT} FARRE 23S UER AR, o2l £
A7} F71(Shim et al. 2012) AFoAE 2o
A7Fgol S7FdaE F7] ¥H59] pH el 79
Ao g wolxthal Hiysto] & At tE At
£ Ul ol FARE H7lEe £ A
o] pH7} & & A= HojXt

3. F7| gzl UL

F7] ¥H%9] 9k pHe HEo] 7|9 4

= B7Fote $8% dEo R vk Sy 9
ARRE, A7) F, Ao FF 4 AN, B
A9 S5 H ARSE, F5& 5ol Tt 9%
£ 4 UtHKoh & Noh 1997; Cho et al.
2006). YE7F WolA | F7|7F A 7|5k
7h AAE AL, B R FoAH A RARE 4E

Table 3. pH of dough prepared with different amounts of Aruncus dioicus var. kamtschaticus

powder
| Aruncus dioicus var. kamtschaticus powder”
tem
Control 1% 3% 5% 7%
pH 6.84 + 0.01Y? 6.74 + 0.01° 6.61 + 0.02° 6.52 + 0.01° 6.46 + 0.01°

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

DAl values are expressed as the mean + SE (n=3).
3)a-

range test.

dDifferent superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple
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Table 4. Density of cookie dough prepared with different levels of Aruncus dioicus var.
kamtschaticus powder
I Aruncus dioicus var. kamtschaticus powder”
em
Control 1% 3% 5% 7%
Density L17 + 007"  1.08 + 0.08" 1.07 + 0.04° 103 + 0.03 101 + 0.04¢
(g/mL)

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

DAl values are expressed as the mean + SE (n=3).

92 Different superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple

range test.

< Yeo] AE9 717} Askd &
& Noh 1997: Shin et al 2007). =71
S A7IeE 7] ¥=9] WLl Table 49 Zth
ST 2EE AV 2 tiRaE 1.17 £
0.07g/mL= Yeptal, =7hsHt 2% 1, 3, 5,
7% M7 Z42F 1.08 + 0.08, 1.07 + 0.04,
1.03 + 0.03, 1.01 * 0.04 mg/dLZ &7i5ut
L J7ho] S7HE F7] W] d=Tt &
olF o g golx|= ArE YEITE 7] ¥k
o] 4= wkEo] 7= AR AZ&d ot
FEE F5oke AR EEE =ole 9o &
3, W7 Ko chilg obgo] A2 RAgE A
7¥obd di2wtol| vl M7 vk A =TT

AtHKoh

of g

A5k W7k Wolx A grhe A7 Basy
UHLee &

Oh 006) ﬂl‘” e 7R 71
2 oA dzxea 4
= kol Apol7t %i‘;itm HASHHA of=fet At
= AL7NReE AR A 2 FE] A
o|7} glo] Urehd zgﬂram B39 Lee 2015b).
L K e Exra e et S A
Al7t UERg o 11 OI%E es] & = Qo
5 Ho FAEQ d7-E skt A

F

4. F7(9 HEH
A B A7k gejstel Alxet
o] 14, =7 9@ HAA x4 Table 59} 2},

719 HIAL F2 IGofA HESo] vpZEo
2 g 2Ho] AR 1, FA7} Thske RS
Z43l= X HE(Doescher et al. 1987)2, HAA]

of g F= rAoRE AU HY F%,
WIR F5R9 B8, WE THPRT A2,

A S WM, v 259 AIRE 5ol A
THKoh & Noh 1997). H3/dx A7Ho] & F7]
= ZZo] 22 AoZ BIFEI QlthDoescher
et al. 1987; Lee et al. 2008b). w/i&0}t £t
= 7R F719] A A2 tifwto] 4.94 + 0.13
cm, 1% F7H2o] 4.90 + 0.07 cm, 3% F7H
°] 479 + 0.11 cm, 5% 7] 4.76 + 0.15
cm, 7% d7Rtol 4.73 + 0.12 cmE B8 7t
Fo| SHEE fachs AT Hith 719
FAE diR#0] 0.72 + 0.02 cm, 1, 3, 5, 7%
H7ktol 27 0.73 + 0.02 cm, 0.77 + 0.02
cm, 0.78 £ 0.02 cm, 0.78 £ 0.02 cm= 3%
ol A B AR 1 o] v
st} F710) A7 $AL Ao ekt 7]
BE] 2 G 2ARE A A9 2=
7} claist gl 3710 540l 59
= o AT SRRt 7] AR A FARE &

A FE= H7kohd Aol AAH, £ oEHE
A7 94Tt MEY 48 §48E M
A go] galnt nAo] ot MEo] AZE
7} gobatkil B ustIEHKim 1995). E3t 7]
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Table 5. Spread factor of cookies prepared with different levels of Aruncus dioicus var.

kamtschaticus powder

Aruncus dioicus var. kamtschaticus powder?

Items

Control 1% 3% 5% 7%
Widthness(cm) 494 + 0.13% 490 + 0.07*° 479 £ 0.11°> 476 + 0.15° 473 + 0.12°
Thickness(cm) 0.72 + 0.02° 0.73 £ 0.02°> 0.77 + 0.02* 078 + 0.02* 0.78 + 0.02°
Spread factor(w/t)? 6.86 + 0.26° 671 £ 0260 622 + 023 610 + 0.23* 6.06 = 0.16°

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on flour 400 g of flour.

YSpread ratio(w/t): widthness(cm) / thickness(cm).
JAll values are expressed as the mean + SE (n=3).

D Different superscripts in a row indicate differences (p<0.05) according to a Duncan’s multiple range test.

o] HA
(Doesher & Hoseney 1985; Hoseney
Rogers 1994), ¥I=59] s=Fo] 24 FEi=
AshA HH=0] /o] WolA A HR/d A57t
obd 4= Qla1, A3t FHIE SA5tH =2
de FE & Qo] A A7t Rontar &
24 AtHLee & Jeong 2009). w7150} B
A7¥st 719 HAAFL tjZ2+0] 6.86 + 0.26,
1% H7kto] 6.71 + 0.26, 3% H7kte] 6.22 +
0.23, 5% H7HE0] 6.10 + 0.23, 7% A7Fo|
6.06 + 0.16% e w7/isHt 2Ee] H7lgo]
715 Aaste AT UErid ‘j:rq =
TS A7I5E F7](Choi 2009b)2} Q14 =
7t #7](Kang et al. 2009)% H|<%t PAS 14'
EFYYtt. Kang et al.(2009)2 Ql4F 22 7}
St F717F F7KeE vl 2k 710 Hlsto] HR/d
o] @A Uehdt olf+= H7H=2 g B
% P4 Al tixTo] Hlsto] & gFgo] o] &
ol BR3 H= F/Ao] oY HF/gol W2
AXEal H skt

T2 AT SH HHo] e
&

=l
.

o
L=

OJAF K. Htﬂ—
REAS = S 1o

5. F7|19 3=

ST B e 2efste] Axg 7]

o] A= 4% A Table 63 2t} EApSut
TS 7R #7019 Fee diRde] 1.23 +

0.11 g/ar, 1% H7kto] 1.92 + 0.02 g/ar, 3%
A7kt 1.98 + 0.01 g/ar, 5% F7FEo0] 2.02
+ 0.00 g/ar, 7% FH7Hte] 2.06 £ 0.02 g/arz
S B Arbgo] SRS #1719 A=
7t f9H o R Frlele ARE Bk #7199

T AEE BAR 25 9 SE O Ak
Sofl ot gEtxe, 53] BARS] £ gl

7H G wol ¥ ZeE HuEI gt
(Kim 1998). ¥ 9= Table 201]*19} Zo| &7ls
U]- H\:ﬂ- 147]-E‘Fo] 57].01—_,& o]—E‘PO 71'/\ ]—
37tk 75‘14— YEhfgich =
st £ Hriegol S71de
= t(Table 4), ¥rdoz 7]
HE59] ‘3:157} Fow F717F wesitial Sl
H(Shin et al. 2007: Park et al. 2008; Kim et
al. 20092), £ AN E S0 £ MK
o] Z7}ARE F719] Ar 7tk Aol Y
ERTh Foptel B H7F F7](eong et al.
2012), B9 £ H71 F7](Choi 2009) A7
Az B H7bo] S718E 3719 At &
oFHog Z7lel= AYE Hoj B e} H|&gt
A3E B3t

6. F7|9| Mx
o} B2k A7leRe Ja]sto] ARZSE 3]

=5
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Table 6. Hardness of cookies prepared with different levels of Aruncus dioicus var. kamtschaticus

powder
| Aruncus dioicus var. kamtschaticus powder”
tem
Control 1% 3% 5% 7%
Hardness 1.23 + 0.117 1.92 + 0.02° 1.98 + 0.01® 2.02 + 0.00° 2.06 + 0.02

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

YAl values are expressed as the mean * SE (n=10).

3a=Different superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple
range test.

O] Mo} QS yhakstol 4%t A Fig. 13t Zo] —7}0‘# Z+Zk 21.97 + 0.72, 21.20 +
Table 79142} 2t} Hx(lightness)S LERf = 0.13, 20.44 + 0.09, 20.01 * 0.099] & =
IS t270] 83.02 + 1.072 7P ¥i9k, &= ol §oHo & Fack= AT HAth w4
Nsut £4 H7FFo] S7185E o)A = 4 He hsT £9 v Avsy 2 At

¥ Helow, 7% H7HEo] 76.44 + 0.369] g% F71(Lee et al. 2019a) AFoAE H7FFo] F

-

& Yeddeh BAQ 22 B BPaik et 7S 7] W9 FE(ellownessgtol 2
al. 2010) BN BAY BT FPo] F/FS  Adhs ANE ol B AT GA FFL B

& H&(lightness)gto] Rorxl= A& H7ishe A}, GEtHog 7= A7t BARE AA 9
Ng AAS] Azof ot Zlojgt HuEJ=d, & MA7F F7] Mo JFE A= 2R Hojzl
A4 A E Fx(lightness)gkol AT A o= A 23 AtHChoi 2009b; Lee &
2 NS £ AA9] WA JFs v A Choi 2016). WetA Ersnl Bo-g H7ego]
o= AtrdHt. AME(redness)g UEMHE agt  S7HGSE 719 A2 AS|AHA o] F2 M
2 fi®o] 6.07 £ 0.32, 3% H7kKLo] 7.00 + et Sl=tl, ol w750 A9 Aaof o
0.36, 7% A7kt0] 11.16 + 0.68% w50t & e Yol F7] Mo JFS HFl Aer H
= A7FFo] S7HEEE §H59] Mol FolA= 4 of A},

TF= E3Ath S E(yellowness)E WetW= A3k

2 fjFFo] 22.89 + 0.91% &/i5ur £ ¥7t

Aruncus dicicus var. kamischaticus powder?

Conitral 1% 3% 5% 7%

Cookie

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

Fig. 1. Comparison of the external appearance of cookies prepared with different amounts of
Aruncus dioicus var. kamtschaticus powder.
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Table 7. Colorimetric characteristic of cookies prepared with different levels of Aruncus dioicus var.

kamtschaticus powder

Aruncus dioicus var. kamtschaticus powder”

i «
Hunter’ color values

Control 1% 3% 5% 7%
L 83.02 £ 1.07° 8377 + 023 7829 + 0.24° 7679 £ 046> 7644 + 0.36°
Cookie a 6.07 + 0.32 6.65 £ 0.6° 7.00 + 0.36° 7.14 + 0.83° 11.16 * 0.68
b 2289 £ 091°  21.97 + 0.72® 2120 £ 0.13® 2044 £ 0.09°  20.01 + 0.09°

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

YAl values are expressed as the mean + SE (n=5).

3 ~Different superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple

range test.
"L: lightness, a: redness, b: yellowness.

7 $9|O| J_I-ij‘lAI-

wSH £ A7iste] AR 719 715
T HARE AT B7ME WA Aok
Table 8, 99} Zt}. ¥ = MK (color),
Iktaste), BU|(flavor), 23 & (texture), TF
71 % (overall acceptability)?] 57} FF0 =2
o] ARG A3} Table 87 2ot w/h50t &
T2 F7IeE 7719] M(color)& thxtol| H|S}o]
HA7HEo] B2 AE YEUsleH, 5% 7

oA 7 943519t} dflavor)k tiFatol H]
Slo] Wldo] ot Mow L}E};&gu%, 199}
3% H7HEo] 7MY =2 AE UEURlH 23

ZHtexture)?] AT 3% A7lEoA 7F =&

s3] 7=

Zre BYck E9H4 715 %(overall acceptability)
FEA = tiERo] 3.50 + 0.29, 1% H7to]
4.33 + 0.23, 3% H7kto] 4.25 + 0.24, 5%
7Hte] 3.85 + 0.14, 7% H7HE°] 3.57 + 0.37
o] Avtgre eI diztol vlsl 1%} 3,

5% 7hto] FostA E3ith 4 Ve E 4
A AaE el & W 97RE did] S% 7= =
Nsrt £9 H7be 7] Az £2 2ozt
AR EOAH, 3% F7HEo] 7P St o=
Koz},

/s B8 F7sto] Alxet #7119 E4
= AAR= dKaroma), AE(hardness), 14
(roasted nutty), YA ™ AE(graininess)2]

Table 8. Sensory evaluation of cookies prepared with different levels of Aruncus dioicus var.

kamtschaticus powder

Sensory Aruncus dioicus var. kamtschaticus powder”

characteristics Control 1% 3% 5% 7%
Color 3.75 £ 02799 425 + 036° 508 £ 0.29° 567 + 031° 558 + 0.21°
Taste 400 + 0.24° 442 + 0.20° 4.38 + 0.25° 3.58 £ 0.24° 3.58 + 0.44°
Flavor 375 £ 0.57° 4.08 + 0.38° 4.25 + 0.26° 4.08 + 0.44° 3.92 + 0.24™
Texture 3.92 + 0.29° 390 £ 0.27° 442 + 031* 400 + 024> 392 + 0.38
Overall acceptability 3.50 + 0.29° 433 £ 023 425 + 024° 385 x 0.14° 357 £ 037

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

DAl values are expressed as the mean + SE (n=10).

3 =Different superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple

range test.
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8. 719 & polyphenol &

w/EnE £ge gesto] Axgt F
719] % polyphenol &% &4 ZA¥+= Fig. 29t
Zt}, =St Bat g7t 327]9] £ polyphenol
T2 di2+o] 30.69 + 0.52 mg TAE/g, 1%

AVERE

Z7kEe] 39.83 + 0.77 mg TAE/g, 3% 7R
o] 81.23 + 1.12 mg TAE/g, 5% &H7}ol
156.00 + 1.81 mg TAE/g, 7% Z&7lo]
196.83 + 1.96 mg TAE/g2 AIE YERH]
o ST B ARkl SR F

polyphenol 3ol 716k A3k Ech &
A B2 H7F F71(Jo & Chung 2019), £
o 7} 27)(Choi 2009a), 2479 B 4
7} F71(Kim & Lee 2019) Q7oA E o]
7¥go] 75 719 & polyphenol $©]
Qoldog Zrgitty Huste] 2 Aot §Ab
gt A3E ettt =T £92 H7ekA|
%o o A% & polyphenol $0] 30.69
+ 0.52%% U=t ols 97kl e

lutein, ferulic acid, zeaxanthin, flavonoid,

Table 9. Sensory test(intensity) of cookies prepared with different levels of Aruncus dioicus var.

kamtschaticus powder

Sensory Aruncus dioicus var. kamtschaticus powder”

characteristics Control 1% 3% 5% 7%
Aroma 3.83 +0.227% 417 + 0.33° 425 + 0.26° 3.92 + 0.31° 3.89 + 0.11°
Hardness 3.83 + 0.22° 3.83 £ 0.19° 3.92 + 0.41° 4.02 + 0.31° 4.67 + 0.49°
Roasted nutty 400 + 0.26° 402 + 0.23° 433 £ 0.37° 408 + 028  4.08 + 037
Graininess 442 + 031%Y 442 + 044 4.63 + 0.31 4.58 £ 0.49 4.45 + 0.35

Y Aruncus dioicus var. kamtschaticus powder at 1, 3, 5, and 7% based on 400 g of flour.

DAl values are expressed as the mean * SE (n=10).

3a=Different superscripts in a row indicate significant differences (p<0.05) according to a Duncan’s multiple

range test.
PNS: Not significance.
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S 22 phytochemical©]
FAEEol FFE & Aol BiEtHAdom
2005). E3F #EE9] F polyphenol 2
50.1 + 2.6 mg GAFE/100 go.&2 =AHJth=
A7t Qloj(Ragaee et al. 2006) ROk
polyphenol 3FHEo] A3+ & 2= T} &2
Aol AAISHA] SIATE 2 Aol ARGSE =
75 2 AFA|2] F polyphenol 3FF2 314.
42 mg TAE/g2= WEIHTHKim et al. 2023).

a
b
150
100
©
| d I
: l
0 . " 5
control 1% 3% 5% 7%

Aruncus dioicus var. kamtschaticus powder at 1, 3,
5, and 7% based on 400 g of flour.

The bar values are expressed as the mean + SE (n=
3). Different superscripts(a—d) indicate significant

B-cryptoxanthin

ntents

(mg TAE/g)

Total polyphenol co

differences (p<0.05) according to a Duncan’s multiple

range test.

Fig. 2. Total polyphenol contents of Aruncus
dioicus var. kamtschaticus powder
cookies.

9. #7129 &
Flavonoid:s 484 M4A=Z 43S 51 4]
EA| 24 SE flavonoid MAE AlStA A
EFAg Qs ] BHE 4 T free
radical®] A2 AAIsto] FAkS} 2-8-& Efst
= 07 IHA It} W< 9u|Z anthocyanin,

= O

catechin, anthoxanthin, leucoxanthin &
Y,

flavonoid St

63—(‘):}—211-%’ ik e oC}H]—O] HA /\X]-_Q_

L= e RO}

BAEY A4 9@ HAA | gt 28 529 A
24 s yeEhdta 224 Utk(Lee et al.
2005; Kim et al. 20092). Flavonoid® 727}
EZSHANE TRt 7150l AL AujolA FA-E
T A9 gle Aog A AdoA de 5 AU

= biological response modifier24] F3kst
7HA7F 922 & 5 UtHKang et al. 2003). &+
N £ J7hgE EElsto] Alxg 719
Z flavonoid &% &4 A¥}+= Fig. 33 2t &
st B A7t £719] & flavonoid EF o
0] 19.01 + 2.36 mg RE/g, 1% 70|
19.49 + 1.35 mg RE/g, 3% H7kte] 39.11 +
1.71 mg RE/g, 5% #7I°] 68.98 + 1.51 mg
RE/g, 7% #H7}0] 74.55 + 1.98 mg RE/g%
AIE YepfQet. £ Ao AR =hsuE =
T ZA419] ¥ flavonoid ¥ 80.61 + 2.31
mg RE/goItHKim et al. 2023). wetA =75
o B Jige] IMESE 1Y &
flavonoid $H¥o] foFozg Zvkel= AdE

a
70
60
5
50
b
w0
&
30
20
10
0 !

Aruncus dioicus var. kamtschaticus powder at 1, 3,
5, and 7% based on 400 g of flour. The bar values
are expressed as the mean + SE (n=3). Different

_|_4

superscripts(a—c) indicate significant differences (p<
0.05) according to a Duncan’s multiple range test.

Fig. 3. Total flavonoid contents of Aruncus
diofcus var. kamtschaticus powder
cookies.
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20192), M9 &F 7} F71(Choi 2021) o%?—oﬂ
MBI H7lke] I7idses 719 F
flavonoid ¥go] fojdog F7iitial —“i—l—ﬁ}
of 2 Avel fARE 23E YERRSITh

10. 79| DPPH radical A7

ST 229 AV gElste] ARt F
719l DPPH radical &7 574 2¥= Fig. 49
%t} DPPH radical2 3418t @442 71 £4
3} §F8el] 4 HAE Wob ghEs B A
Ao g SAEE 545 7ML At Thongchai
et al. 2008). A8t &/go] Q= & §H35t
A A FHIE AeEo] 3= gho] st
1, radical &A50] & EEYSFE AR &
go] AtHKim et al. 2010). H]w& Z-2 Al7kC.

6LA]—§,]. E]—Aé.__ z:z-] a} &~ 0101 ]q-Oc}T)‘]— A A
Aol F4ikst &4 HE] &8I AHQue et
al. 2006). =/i50t £ &7 719 DPPH
radical &2745& tF0] 7.29 + 0.46%, 1%
A7hte] 9.15 + 1.78%, 3% H7kto] 21.22 +
0.69%, 5% 7ktol 45.40 + 1.09%, 7% 37t
0] 64.13 + 1.83%= Al& 7}l Hl=ste]
/ol s7ek= 23E et & 22 A
7} #71(Joo & Choi 2012), AL &% H7t 71
(Lee 2015b), vt=] & A7t F71(Lee 20150),
S o Bak H7} 327](Lee & Jin 2015) A
oFE FARS H7iFo| F7Fd<= DPPH
radical £7%5°] FHo =z Z7KItty 25}

of B el7e} $A1t Ans Yehhelct

wvening activity (%)

d
d .

control 1% 3% 5% %

DPPH radical sc:
° 3 8 g &

Aruncus dioicus var. kamtschaticus powder at 1, 3,
5, and 7% based on 400 g of flour. The bar values
are expressed as the mean + SE (n=3). Different
superscripts(a—d) indicate significant differences (p<

0.05) according to a Duncan’s multiple range test.

Fig. 4. DPPH radical scavenging activity of
Aruncus dioicus var. kamtschaticus
powder cookies.

11. 719 ABTS radical &7
ABTS radical &A% 42 FSAQ ABTS
goly} TEAlZEo] ¥RSEle] ABTS free
s, o]zl &= W] kst
E40] o5 AAE o dojuh= FHEREE o1&
6& ZAo]tHKim et al. 2009). ABTS= 415 nm,
645 nm, 734 nm, 815 nmolA FJFo=E &
FrE e, & dAolxs 734 nmollA
3 E &5 cKShin 2007). =750t 2
9] WHEFE st AR 719 ABTS
radical 24% &4 Ad= Fig. 59 Zth &7
St & H7F F7] FE2E9] ABTS radical &
As2 2ol 15.69 + 2.01%, 1% H7lEol
20.84 + 1.690%, 3% H7kto] 56.65 +
4.01%, 5% A7kto] 64.23 + 3.02%, 7% A7}
0] 92.52 + 2.05%=& A& H7Fgo] vlgsto]
/o] F7Fete ATE UEHIRlH of=UYot &
T 47t F71(Lee & Choi 2016), HY &% 37t

radical&
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F71(Song & Lee 2014), =F-FdojuAl Bt
A7} F7|(Park et al. 2021) dFME AR
9] AH7FFo] 57Fd<4=E ABTS radical £4%5°]
FojHog FrIsithal Buste] 2 Atel fA
b 23S Yerdth 7] AR Al =7hsRE &

< Wbk A2 AR F L HFE BT T

=
o R EE L

b
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60
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: t '
‘ l
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Aruncus dioicus var. kamtschaticus powder at 1, 3,
5, and 7% based on 400 g of flour. The bar values
are expressed as the mean = SE (n=3). Different

> E, r°"

r

ABTS radical scavening activity (%)

superscripts(a—c) indicate significant differences (p<

0.05) according to a Duncan’s multiple range test.

Fig. 5. ABTS radical scavenging activity of
Aruncus dioicus var. kamtschaticus
powder cookies.
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