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ABSTRACT

Antioxidant Activities and Quality Characteristics of
Cookies Added with Aruncus dioicus var.

kamtschaticus Powder

by. Han, Su-Jung
Advisor : Prof. Lee, Jae—Joon, Ph.D.
Department of Food and Nutrition,

Graduate School of Chosun University

The westernized eating habits by globalization are increasing chronic diseases
and vascular diseases. With the recent changes in people’s perception of dietary
life, more and more people have the health-oriented interest. Thus, there have
been many researches on functional food using food ingredients with antioxidant
and anticancer effects.

This study produced cookies by freeze-drying and porphyrizing Aruncus
Dioicus, and then adding the powder. After producing the cookies by setting up
the mixing ratio of cookie dough with the addition of Aruncus Dioicus powder,
this study verified the quality characteristics such as general ingredients &
density, spreadability, hardness, chromaticity, and pH. To verify the antioxidant
activity, this study measured the polyphenol content, flavonoid content, DPPH
radical scavenging ability, and ABTS radical scavenging ability. Also, the
possibility of commercialization as functional cookies was evaluated by
conducting an acceptance test and a quality-intensity test.

In the results of analyzing the general ingredients, when the added amount
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was more Increasing, the water was significantly decreased compared to the
control group. When the added amount was more increasing, the crude ash,
crude protein, crude fat, and crude fiber were significantly increasing compared
to the control group. When the added amount of Aruncus Dioicus powder was
more iIncreasing, the density and pH were significantly decreased while the
hardness was significantly increasing, compared to the control group. In the
chromaticity test, when the added amount of powder was more increasing, the
L value got significantly darker like 83.02+1.07 for the control group and
76.44+£0.36 for the group added with 7%; the a value got significantly redder
like 6.07£0.32 for the control group and 11.16£0.68 for the group added with
7%; and the b value was significantly decreased like 22.89£0.91 for the control
group and 20.01+£0.09 for the group added with 7%. In the spreadability, when
the added amount was more increasing, there were no significant differences in
neither diameter nor thickness. Regarding the spreadability, the group added
with 3% showed the highest value(6.74t0.23). In the sensory acceptance test,
the highest values were shown in the group added with 5% for color, the group
added with 1% for general acceptance, and the group added with 3% for flavor
and texture. In the quality—intensity test, the group added with 3% showed the
highest values of scent, hardness, savoriness, and surface state of particle. In
the results of measuring the polyphenol content, flavonoid content, DPPH radical
scavenging ability, and ABTS radical scavenging ability, which are the items
for evaluating the antioxidant activity, when the added amount of powder was
more increasing, they were all significantly increasing.

After verifying the excellent antioxidant activity of the cookies produced by
adding Aruncus Dioicus powder, this study verified the suitability of the cookies
as functional cookies, and also evaluated that the cookies produced by adding

3% powder had the possibility of product development.
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Fig. 1. photographs of Aruncus dioicus var. kamtschaticus.
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Table 1. Ingredients composition of cookies prepared with different

levels of Aruncus dioicus var. kamtschaticus powder

Treatments
Ingredients(g)

Control 1% 3% 5% 7%
Weak flour 400 396 388 380 372
Aruncus dioicus
var kamtschaticus 0 4 12 20 28
powder
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

Control: cookies added with 0% Aruncus dioicus var. kamtschaticus powder.
196: cookies added with 196 Aruncus dioicus var. kamtschaticus powder.
3%: cookies added with 3% Aruncus dioicus var. kamtschaticus powder.
59%: cookies added with 5% Aruncus dioicus var. kamtschaticus powder.

7%: cookies added with 7% Aruncus dioicus var. kamtschaticus powder.
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7h AT BE 3

ul O
==

43le] 40C <
AQD%, Akl WA =

U, #7919 F

flavonoid

. 719 %

Ber 2e A7te 77

35

E

1o
=

r°"

=]
=2

56) %
mLel diethylene glycol 2 m

o Ar
N

rot

]_
EERR

—~~

_IN
0_1_4

batholl A 1A]1ZF &<t whg-A17] -
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Collection @ chosun

A7 F719 g

3 A7kek 7] 100 g 80% olekE 1500 mLS #7Fsha,
23t 65°C Heating mantle(Mtops ms—265, Seoul, Korea)

Az FE3AT FEF=9HLE Whatman filter paper(No 2)& o] 3 AJZ a1,
2 Rotary vacuum evaporator(EYELA VACUUM NVC-110, Tokyo, Japan)
T ol &ulE AT 1 Sl ZS

el 70T Y5 BAsHsi

= polyphenol 3%

B2

= 75 AEY A
3HT
ol 4] 341 7H4

o

o] ARE

2%

22 Folin—Denis®
1 mL¢} Folin-rea
e gste, 40

% polyphenol 3%
F719] dee FE=
% 10% Na,CO; & 2 mLS

3
AlZA . UV-spectrophotometer(Shimadzu UV-1601PC, Kyoto, Japa

A FBEE F4s

YFEAR

gallic acidE ©]&35}¢]

% polyphenol $F#-2

F+E 4% quercetin

2k o = =
& ZAed

% flavonoid %
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2}. F7]¢ DPPH radical £24A% &3

s EEs HUbs F7] ole g FEFE<9 DPPH(2,2-diphenyl-1-picryl
hydrazyl) radical 4752 Blois®] WHG7NoZ FH4sA o w/su 2ES
A7rek 719 oete FEE 1 mL9 02 mM DPPH 1 mL< test tubeo] %L
33l 37°C ol A 307 HES- At UV-spectrophotometer(Shimadzu
UV-1601PC, Kyoto, Japan)E AF&3&] 517 nmolA SF =S =AH3A. =50t
A7bet F7) F%E < DPPH radical 2752 olglo] 2oz Aitsie )

DPPH radical 275 (%) =
[1-N=ZH7FY $3% / T $35)] x 100

ul, #7]9] ABTS radical £2A% =A

s BES HUbe 7] olghg FEE9 ABTS(2,2-azino-bis-3-ethylbenzoth
iazoline - 6-sulfonic acid) radical &A%< ABTS assay(58) 2 =43}ttt /1<%
np Buke Hrlek F7)9] e FEE 3 mLe 24 mM ABTS £ (Sigma Che
mical, St. Louis, MO, USA) 0.1 mLE test tubeol] ¥il &3taf] 2 -2oA 2447+
"S- A ok, ELISA microplate reader(Model 680, Biorad Laboratories Inc., Hercu
les, CA, USA)E AI&3] 734 nmollA] S35 SHs9H. oasrr £34S A7)
sk 7] FEE29 ABTS radical 2752 otdle] Aoz Axbste] WE &S e
w3t

tjo

ABTS radical 274 %(%)
[1-(A&2H-7Fe] T35 / 5379 F34%)] x 100
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6. A A=

B »E ZAy= Statistical Package for Social Science(SPSS)® #4243}
Atk Ao gdoldd waEr 2ES HUkeE #7194 RE AY Ades dd9
v X] E- A (one-way analysis of variance)S AAISIA L, 2k A& Fholl #9]F

Tl "S5

Z}o]l+= Duncan’s multiple range test@® AFEE213}o] p<0.05

o,
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R
M

A4y 223 2

1. F719 44 &

wsuE B MUt dElshe] Alxs F7)9 dHbAdE B4 A= Tabl
e 29} #r}h F719 FE FFS thxo] 6.97+0.09%, 1% H7krEo] 6.90+0.11%,
3% FH7Fdo]l 6.54+0.36%, 5% FH7bato] 6.40+0.54%, 7% H7bao] 6.21+0.45% %

N

e Ede] HubEgo] TS SE SR dEe foHom Yol AnE
et Th E=Als e 2 Hobel o R AT wsrr g FE
ghfo]l WM S SR vtol wolsut el HUb v go] molH s Y
of i o] fad HAom AtmHrl Folul A B Mt F71(26), Wt w
F 2% "7 F71(81) AP E B Hrhde] TSR FI)9 R g
o] frojHoR FAadty Histe] 2 Aot fAbe AAE ey 23 E
g2 0.52+0.03~0.55+0.02% % v etAl F7tete A#E YERddT 2w g
23l A ke 7bzt 6.22+0.11~7.2140.319%, 18.22+2.45~20.56£0.34% = =7}
Sk wEo Hrbgo]l FUESE foHoR Frtete AdE YERATH

F grEe glzate] 1.02+0.00%, 3% F7kte] 1.56+0.07, 7% #7ko] 3.17+0.05%
2 wlsnt 22 HrbEe] 7RSS foHow Frtete ARE UER
th B3 E sheRe o 2ol 68.07+2.42% % VM w=okal, wolswl kel H U}
%

o] FVIEFE FoHom it AFAE HIoHW, 7% HI7MES 623004
%= 7HE w2 A3E etk
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Table 2. Nutritional components of cookies prepared with different
levels of Aruncus dioicus var. kamtschaticus powder
(g/100 g)

Aruncus dioicus var. kamtschaticus powder (%)

composition

Control 1% 3% 5% 7%

Moisture 697+0.09"?  6.90+0.11°  654+0.36"  6.40+0.54"  6.21+0.45°

Crude ash  0.52+0.03™  052+0.02  0.53+0.05 0.54+0.01 0.55+0.02

Crude
) 6.22+0.11°  6.70+0.24™  6.77+0.09" 6.85+0.39" 7.21+0.31%
protein

Crude fat  18.22+2.45™ 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° 156+0.07° 2.10£0.01°  3.17+0.05"

Carbohydrate ~ 6807+2.42"  65.27+0.9" 64.97+1.22"° 64.33+1.24" 62.30+0.49

VAIl values are expressed as mean+SE of triplicate determinations.
YNS: Not significance.
Ya-d: Means in row with different letters are significantly different (p<0.05) by

Duncan’s multiple range test
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2. F7] ¥+=9 pH

EAGEE B A7k 7] wkEe] pHE Table 33 2tk E/l%v &
A7keA ke dizel 6840012 714 =g, 1, 3, 5, 7% A7kl
6.74+0.01, 661+0.02, 652+0.01, 6460012 e/lrt B2 H7hgo] Z7}
2] WFe] pH gol folHom vl AuE Yt wEo

o

=
sugar, shortening, baking powder 52 9&& TA Zoy ol9o AMaE
=]

g wol/u wuE 4 oAvh E=@ eg® o9 B3} Agel 9L
(59). 7719 Wxo] LB ANEFE A

b, A S Aol AsiAn] J]gol Hobd FEele
the0). 14 B A7k FI117), vne BT A TA(8), Fobs
71(23), =1 B A7 2724 AT el UGS

T
rr
Jun)
)
>~
S

)
)

=2
R
H
Mo

=}
1o

}l_ul
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o
o)
ny
)
o,
ML 4o T
o
X
o
fru
WE
9
™
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R
s
R
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i
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e
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>
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i
&
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i
o,
=
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Table 3. pH values of dough prepared with different amounts of

Aruncus dioicus var. kamtschaticus powder

Aruncus dioicus var kamtschaticus powder (%)

Item

Control 1% 3% 5% 7%

pH 6.84+0.01"*  6.74+0.01">  661+0.02°  652+0.01°  6.46+0.01¢

YAl values are expressed as mean+SE of triplicate determinations.

P2 \eans in row with different letters are significantly different(p<0.05) by

Duncan’s multiple range test.

_18_

Collection @ chosun



3. F7] HtFeo 4%

WEY WEE Tl FA2 Wb Fa% 3Rom 79 PR I
g Frh wES EEYW R AL, WA FH, AW FF L ALY, BRA
o 7 % ASY, Fre Tl W 9 F & Aok WS ok Tt
gutsd s 5wk gasa, doe Eobdw A4 BAAE 44 veho] 4
F9 AL AskE S QrHeD. wAFTE BEe @A F4) wFe dme

Table 49} 2ttt w/MEnt 22S HI7ehA] &2 x|

Wil 1, 3, 5, 7% #H7ktel 7hzb 1.08+0.08, 1.07+0.04, 1.03+

wlsur B HUbge] SESE 7] nkse] WEvh %«M o7 vlolx&= A

B2 e F7] v BEs HE S 2 A7 EFUE Sl g g

2A vepar, wh=el] Hrbste Alme Add wel FiEEs Frcte Alne ¥
« =

g Eolt A9l

O —
o
W
—_
o
—_
I+
<=
o
W~
]
E

5]
of Hl&] H7hwe WwE AFETL FHadste] YRS dolx]

Al ATH62).

Table 4. Density of cookies dough prepared with different levels of
Aruncus dioicus var. kamtschaticus powder

Aruncus dioicus var. kamtschaticus powder (%)

Items
Control 1% 3% 5% 7%
Density
1.17+0.07V%  1.08+0.08" 1.07+0.04° 1.03£0.03° 1.01+0.04°
(g/mL)

VAIl values are expressed as mean+SE of triplicate determinations.
Padyglues with different superscripts on the bar are significantly different at

p<0.05 by Duncan’s multiple range test.
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4. F719 #HAZAA

EASTE B Ahwe adstel Axd A9 47, TA LAY AFE
Table 591 2k F719 AAHL T AN WFo] mpHow W 43
of AA:, T gadE W TPt AL, P& FE 2A0RE A
Wik Aee BF, 9ME TR FRE, WE EHPED Az, B84 SR

e, e el A Bol ATHEI). wAST BEe A7E Tl AAe

A

tzo] 494+0.13 cm, 1% #H7Fto] 4.90+0.07 cm, 3% H7kato]l 479+0.11 cm,
5% H 7kl 4.76+0.15 cm, 7% F 7kl 473+0.12 cmZ & HUbFe] FUrES
= Y4 AolE HolA vk F719] FA EF txte] 0.72£0.02 cm, 1, 3,
5, 7% 7ol z+zb 0.73+0.02 cm, 0.77+0.02 cm, 0.78+0.02 cm, 0.78+0.02 cm®

#OlH Aolg molX @k T WFe| B Fuo FARE AT B

of wrobAA AW AG7t Bold F la, AFS FuUE A WF A
e wE 5 oglol WAA A5k sepatan A ATHE). AT BRe
A7ket F719] AL dlxT o] 6.86+0.26, 1% H7Fo] 6.71£0.26, 3% 3 7} o]

6.22+0.23, 5% FH7Fro] 6.10+0.23, 7% F7Faro] 6.06+0.169 2 Ags e AL
3% H7bwel A b w2ks WERRdT
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Table 5. Spread factor of cookies prepared with different levels of

Aruncus dioicus var. kamtschaticus powder

(cm)

Aruncus dioicus var. kamtschaticus powder (%)
Items

Control 1% 3% 5% 7%

Widthness(cm) — 4.94+0.13%"  4.90+0.07 4.79+0.11° 4.76+0.15" 4.7340.12°

Thickness(cm) 0.72+0.02 0.73+0.02" 0.77£0.02° 0.78+0.02° 0.78+0.02°

fac%grr(e;‘}t)n 686£0.26°  671+026° 6224023  610+023*  6.06+0.16°

USpread ratio(w/t): Widthness(cm)/ Thickness(cm).
PAll 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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T HAAES Dyste] Az F719 s 543 23 Table 6
Shb 2Es HUbe #7719 AEE dlE&do] 1.23+0.11 g/ert, 1% #
92+0.02 g/cmt, 3% Z7Fto] 1.98+0.01 g/em, 5% H7F-°] 2.02+0.00 g/cm,
d7hato] 2.06+0.02 g/ S E B Hrbgko] FrMEREE FI)9 Hro)
2 F7Fete A3E Yetiddd 719 A=

, A7 Tl wel deAN, 53] FARY i F

Ao Baw i Qrhe6). ¥ ATIAE e B Prhao
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Table 6. Hardness of cookies prepared with different levels of
Aruncus dioicus var. kamtschaticus powder

Aruncus dioicus var. kamtschaticus powder (%)

Item
Control 1% 3% 5% 7%

Hardness 193+0.11V  1.92+0.02 1.98+0.01% 2.02+0.00* 2.06+0.02*

VAIl values are expressed as mean+SE of triplicate determinations.
Padyalues with different superscripts on the bar are significantly different at

p<0.05 by Duncan’s multiple range test.
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6. 7719 A=

wAsr £ HAUbES 2Edte] Az F7] v AxE 549 23 Fig.
2, Table 77 2t} WZ=(lightness)E YElW = Lt thx+o] 83.02+1.072 7%
Hokal, wulsr 22 HrrEe] SRS o FYAE A¥ds BHidoH, 7% H
Zhtol 76.44+0.369] S YUERATE BAIY 2 HIE F71(67) ATolA KA
o B8 o] TS S W E(lightness)atol o= AL HUbste AR A
Ao Mo o3 Aozl HuEAEd, B A7 Az MdE X (lightness) kol
Had AL =AM £ AA Mie] S S AoE AlRdH. ANL
(redness)E YEM = agh2 dlZto] 6.07+0.32, 3% H7kro] 7.00£0.36, 7% =7}
To] 11160682 /%rt £ Azbde] Z4U5E wEe Mo FojAE 3
FS RAh A E(yellowness)E WERE bk dlzaro] 2289+0912 w/l%
up Bk Hrbsro] FUME S Zhzy 21.97+0.72, 21.20+0.13, 20.44+0.09, 20.01+0.09
o] F& HolW FojHowm FhAstE AEges Btk HA4& He wsH 22
I vl ANIEYE B HUF #7119 AFNAME HIbe] FUMEeE F7] b
=9 M (yellowness)ito] #HAstE AdE Hol B Apet FAgE HES B
A

A
(o4

Treatment”
C 1% 3% 5% 7%

Items

Dough

Fig. 2. External appearance of dough prepared with different amounts
of Aruncus dioicus var. kamtschaticus powder.
DUTreatment: See the legend of Table 7.
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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 (%)

Items
Control 1% 3% 5% 7%

L 83.02+£1.07° 83.77+0.23* 7829+0.24" 76.79+0.46" 76.44+0.36"
Dough a 6.07+0.32° 6.65+0.6" 7.00+0.36"  7.14+0.83"  11.16+0.68"

b 22.89+0.91* 21.97+0.72®> 21.20+0.13 20.44+0.09° 20.01+0.09"

VAIl values are expressed as mean+SE of triplicate determinations.

Padyglues with different superscripts on the bar are significantly different at
p<0.05 by Duncan’s multiple range test.

*[. lightness, a: redness, b: yellowness.

_24_

Collection @ chosun



2=
o

o

7

==

P 222 H7tste] Az F719] @54 7= HAE A4 (color), Bt
(taste), &1 (flavor), &2 Z(texture), &4 7] 5 = (overall acceptability)2] 57}4
o g yy o] 2AGE A3} Table 8% 2t w/lsv £2S H7ksk F7)9 A
F(color)> Hzwo] 375+027= wsrt &% HIteo] S7HE,E fFodo=
=2 @S 2o, 5% HI7bo] 567031, 7% F7bo] 55840219 =& #H=
et ATt SHtaste)e] A5 tiE&ate] 4.00+0.24, 1, 3, 5, 7% H7iaro]l 747
4.42+0.20, 4.38+0.25, 3.58+0.24, 3.58+0.44°] & H AT 1% H7b# 3% H7b"
of FIeA AEs=rt 7HE %3, A ' HUbgol e 5% HIb
7% A7t Al 7Hd v ARgS Btk Fv(flavor)E 2T 7% H bl
Al 247y 37754057, 39240242 s wr 2SS HUFSHA @AY Wol HIMAS
A5 Fvlel d¥ds Fv AAdgSs JEria, 1, 3, 5% HIbwelA 4z
4.08+0.38, 4.25£0.26, 4.08+0.44% ¥->¢kS YEHATE. =2 3 (texture) o] 73-¢ o
o, 1, 3, 5, 7% FH7bel Z+Zb 392+0.29, 3.90+0.27, 4.42+0.31, 4.00+0.24,
3.92+0.389] A#gks YEATH wollsnt 2 HIbE mE fo]A wste A
Al gsken, 3% H7bAA 7MY =2 @s BAoh T4 71E E(overall
acceptability) &&olA = tizw o] 350+0.29, 1% 7ol 4.33+0.23, 3% 3 7h
o] 4.25+0.24, 5% F7Fro]l 3.85+0.14, 7% 7kl 357+0.379] A¥zkS YE
Ak tlzwtel] HlE) 1, 3, 5% H/ME wo® w2 FE How, 7% H7btolA
= WEzT & ApolE HolA Skt
WA V5% HAF AdE FHE = ) shtaste) FES AlQstale izl
= H7rgk F719 Adgho]l FolAow =4 vEwTh shA| Rk
7% 7ol A F719 ghtaste) Fw|(flavor)ol FA A FEgFe WA= A
=0

S Ho] A3 o wisul B2 HUbes 7] Alxe] £

Hr

—

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

Aruncus dioicus var. kamtschaticus powder (%)

Sensory
Characteristics
Control 1% 3% 5% 7%
Color 3.7520.27V%  425+0.36° 5.08+0.29"° 567+0.31* 5.58+0.21%
Taste 400+0.24°> 4424020  4.38+0.25° 358+0.24°  358+0.44°
Flavor 375+057¢ 4.08+0.38"  4.25+0.26%  4.08+0.44>  3.92+0.24"

Texture 3.92+0.29°  3.90£0.27°  4.42+0.31*  4.00+0.24">  3.92+0.38"

Overall

. 350+0.29°  4.33+0.23*  4.25+0.24%  3.85+0.14°> 357+0.37¢
acceptability

VAIl values are expressed as mean+SE of triplicate determinations.
Ya-b: Means in row with different letters are significantly different (p<0.05) by

Duncan’s multiple range test.

_26_

Collection @ chosun



TS Hrbstel Az F71¢] 54 A= AAE Faroma), B=
(hardness), iA3Hroasted nutty), 94AFe] ¥ WA E(graininess)e] 471+ & o7
vro] ZAFSE A3} Table 99 2t} d(aroma)e]l 4-$ thxTo] 3.83£0.32, 1%
A7kt o] 4.1740.33, 3% F7Fro] 4.25£0.26, 5% H7Fato]l 3.92+0.31, 7% 7ol

s
)

3.89+0.11%2 w/svl =% A7 e {94 xM—t— ol A ggkom, 3% H
Thtel A b =o ks ettt 4 Z(hardness) dE A= tE2T 1, 5, 7%

A7t A ZbzE 3.83+0.22, 3.83+0.19, 4.02+0.31, 4.67£0.49%2 T/lsv & H7}
o] TEFE F23s Holv ARE HAFAon, 53 3% HIlwdA=
13.92+0412 €53 =23S YepdAduh. 24 3$Hroasted nutty)e dlZ&aol
4.00+0.26, 1, 3, 5, 7% H7FolA Z+7} 4.02+0.23, 4.33+0.37, 4.08+0.28, 4.08+0.37
2 wse B8 "ol SUMESE oA AtolE HolA gskont, 3% H7t
oA 7Y =23e el th ko] A H (graininess) EEOlAE lE
o] 4424031, 1% FH7kto]l 4424044, 3% FH7Ftol 4.63+0.31, 5% H7F-o]
458+0.49, 7% H7Fdo]l 4.45+0.352 w/lsnt &2 HI7bFo] T7MESE 2 Ao
© HolA @&kon, 3% HIhredA 7Y E=24S YER A

EA A= A A9E e B oo gz vl&E 2o s doks T
7] Az Al 84 FFS vE AR AlREHH, 53] 3% HIbdolA EE
M w2EE B, ol T Ax A FE 84 FHATIE F& 2L

FE R SAA dTFE

HU
N
Y
o
fru
;

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

Aruncus dioicus var. kamtschaticus powder (%)
Sensory
Characteristics

Control 1% 3% 5% 7%

Aroma 3.83+0.32"%  417+0.33*  4.25+0.26* 3.92+0.31" 3.89+0.11"
Hardness 3.83£0.22°  3.83+0.19° 13.92+0.41" 4.02+0.31°  4.67+0.49"
Roasted nutty ~ 4.00£0.26"  4.02£0.23"  4.33+0.37°  4.08+0.28"  4.08+0.37"

Graininess 442+031%7  442+0.44  4.63+0.31 458049  4.45+0.35

YAl values are expressed as mean+SE of triplicate determinations.
Ya-b: Means in row with different letters are significantly different (p<0.05) by
Duncan’s multiple range test.

YNS; Not significance.
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% polyphenol &%
= polyphenol &% =4
polyphenol &2 o o]
3% H7Ftol
A7t o]
Pt

to Az F719 F
17} 799 &
30.83+0.77 mg TAE/g,

UE]— o
°]
156.00£1.81 mg TAE/g, 7%
4 7ol =
st 7% HohEelA
F71(68)
7hy

8. F719 F

#}+= Fig. 3% 2o +&
+0. 1%
81.23+1.12 mg TAE/g, 5% % 7}0]
196.83+1.96 mg TAE/g¢ A3E Yt wAsr 29 H7bso] &7
B B, 53 5%
Ho]FQloh A &
o

3069+0.52 mg TAE/g,
polyphenol gt#o] F7}ale=
] =2 23
SRS
ol

7}
2] phytochemical
<

2453
5
% phenol3}3t
7} BaE

=]
Elg=Re

of 4]

Zre] H] s
T Dp
éﬂ%f%ﬂﬂ%ﬂ.%méﬂ
L7
1\}\»1—(69)

e
Sl
H lutein, ferulic acid, zeaxanthin, flavonoid, B-cryptoxanthin
TS T A7 BHaxa
A A3 50.1£2.6mg GAE/100goz &AHHJY+=

PN
2 T

Al WE H

i
¥ =
21 (70) W Zo = phenol3tgt&Eo] &=A st <&
polyphenol 3&& Eole A F7]9 7]

= 3

el
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Fig. 3. Total polyphenol contents of cookies prepared with different
levels of Aruncus dioicus var. kamtschaticus powder. All values are
expressed as mean+tSE of triplicate determinations. a-b: Means in column with
different letters are significantly different (p<0.05) by Duncan’s multiple range

test.
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o A Al E ). flavonoid 2
[e]
(e}

<
5 9] free radical®] A2
"] 2 anthocyanin,

9. #7119 % flavonoid &%
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Fig. 4. Total flavonoid contents of cookies prepared with different
levels of Aruncus dioicus var. kamtschaticus powder. All values are
expressed as mean+tSE of triplicate determinations. a-b: Means in column with
different letters are significantly different (p<0.05) by Duncan’s multiple range

test.
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Fig. 5. DPPH radical scavenging activity of cookies prepared with
different levels of Aruncus dioicus var. kamtschaticus powder. All
values are expressed as meantSE of triplicate determinations. a-b: Means in
column with different letters are significantly different (p<0.05) by Duncan’s

multiple range test.
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Fig. 6. ABTS radical scavenging activity of cookies prepared with
different levels of Aruncus dioicus var. kamtschaticus powder. All
values are expressed as meantSE of triplicate determinations. a-b: Means in
column with different letters are significantly different (p<0.05) by Duncan’s

multiple range test.
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