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Quality Characteristics, Bioactive Compound Content, and Antioxidant Activity of
Butter Cookies Supplemented with Burdock Powder

Eun-Sun Hwang*, Yejin Kim

Major in Food and Nutrition, School of Wellness Industry Convergence, Hankyong National University

Abstract

We determined physicochemical characteristics and antioxidant activities of cookies prepared by replacing wheat flour
with 0, 3, 6, and 9% freeze-dried burdock powder instead of wheat flour. The leavening and loss rates of the cookies
decreased in proportion to the amount of burdock powder added to the dough. The moisture content of the cookies

increased in proportion to the amount of burdock powder added and the crude protein and hardness were higher in the

burdock-added group compared to the control. The lightness and yellowness of the cookies decreased, and the redness
increased in proportion to the amount of burdock powder added. The total flavonoid and polyphenol compounds in the
cookies increased in proportion to the amounts of burdock powder added. The antioxidant activities also tended to increase
in proportion to the amount of burdock powder added. Based on the above results, adding burdock powder to cookies can
increase antioxidant activity by increasing the content of antioxidant components, such as polyphenols and flavonoids. In
addition, it is believed that adding burdock powder at levels of 3 to 9% of the weight of flour would result in cookies with
spreadability, swelling power, and hardness similar to those of regular cookies.

Key Words : Burdock, cookie, polyphenol, antioxidant.
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sbsl @48 S ATEo] MU 9L Z2H, F
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<Table 1> Formula for cookies with different amounts of freeze-
dried burdock powder

Burdock powder (%)

Ingredients (g)

0 3 6 9
Wheat flour 200 194 188 182
Burdock powder 0 6 12 18
Butter 70 70 70 70
Sugar 50 50 50 50
Egg 50 50 50 50
Baking powder 1 1 1 1

Salt 1 1 1 1
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<Figure 1> Cookies made with different amounts of freeze-dried burdock powder.
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<Table 2> Spread factor, leavening rate, and loss rate of cookies
with different amounts of freeze-dried burdock powder

Samples  Spread factor Leavening rate (%) Loss rate (%)
Cookies with burdock powder (%)
0 6.61+0.16™ 100.00+0.00* 9.20+0.65°
3 6.75£0.16 91.07+7.78° 8.69+0.67°
6 6.59+0.03 89.88+8.85° 8.42+0.34°
9 6.600.99 86.31%14.32¢ 7.96=0.70¢

Data were the mean+SD of triplicate experiment.

*dMeans with the same superscript within the same row are not
significantly different at p<0.05.

": not significantly different.
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<Table 3> Proximate analysis of burdock powder, wheat flour and cookies with different amounts of freeze-dried burdock powder

Samples Moisture Crude protein Crude fat
Burdock powder 1.51+0.14° 4.90+0.11* 1.2140.28™ 0.73£0.17"
Wheat flour 11.46+0.14* 0.77+0.13° 1.17+0.04 0.80+0.16
Cookies with burdock powder (%)

0 3.46+0.05° 1.36+0.02™ 0.66+0.00° 20.90+1.81™
3 3.68+0.22" 1.15+0.16 0.89+0.04° 21.19+0.85
6 4.34+0.83° 1.01+0.21 0.89+0.05* 21.03+1.27
9 4.51+0.66° 1.40+0.20 0.89+0.04° 21.97+0.32

Data were the mean+SD of triplicate experiment.

*““Means with the same superscript within the same row are not significantly different at p<0.05.

": not significantly different.



£ B3l RS Ao nE WrtRl Hs| R ol
3] WA et AdAT(Hwang & Kim 2015)9]] u}
21 99 267337%-4 3ol HrEY U, 2,
2, Pkl &, ZF 59 WES R seE B
arEoy Stk 9 lir‘?zw YrrRe] Zehde 7b7t 121 %
1.17%% YeRta ZAW $he d7ERA 0.80%, -9
AT 0.73%2 4 2 WrhRe] 2hilgy) 24
W SRS oA Qe Aol7F VERR] ekt
] QAL Az 719 S 3.46%
2 7PF kA, 9 B bk vigste] $719]
S51%= 7k 74ae vEilth F7]9
T e —’ﬁ]—% e Al 2%, H7behe FAE
ofel] FFE WAl "k AP AT = 7124 (Jeon et al.
2013), AM P E(Cho & Chung 2019), HIEFS! 22
(Park & Joo 2021), FZeo] E(Cheng et al. 2023)2]
A7} v)gol| He st ?714 T T mobd B Ad
9]. .,Ql_/\}a]- 7:1&/\4 0 1:} _:rLy] 4 = tsl-ak_o_ 7<47].3}%
Bage] g9 shek ] ulg} dEA] =], Aol 20.73-
28.40%2] “TrJJP ?: H Zog WyEY Utk(Hwang &
Kim 2015). ¥ A3olA AR-SE S-Jolls D717l vs] B
< o Af iﬂ M=o AL, $-9F el STkt o
2} 99 ol g Ay } 719] 2 Agete] ¢
2 o] Ut s Alsh] WiEe s F5H
70 FHrE 3RS throME 1.38%= LEREAL $-
D LS 3-9%7HA A7k F7|M = 1.01-1.40%= =
w3 4 B AR 7k BAIAR] Aol yEhA] ¢
Ut 7o) HehlAL M E 0.66%E $F 2
A7hre] ZebmA $0.89%)0l BlE Wk, Tl H7t
gk 99 - Fgol mE Aole #EEA Tt YFol

T
valine, leucine, methionine, histidine 2] I o}r| =

rlo
(9%)
N
%
X
=2
X
lJ1

F3} arginine, alanine, glyciene, tyrosine 52 H|Z 4= o}]
Fo] E=o] dol(Hwang & Kim 2015) Tzl H]3)
S Hrtete] Alzxg F710] ek Shgo] 7t
102 AlRELH F7]9] ZAE tl2FolA = 20.90%
U S 3 9%77}11 A7k 71 %= 21.03-
FS B BAAR] Aol e A

Flsilet. ol W }Ta} 9 wurel A} Eeh

29 Trlol BH U MG BY 49

Fhegol] BAZ Q) 2pol7} YA, TS AT

2 3 W7
wE|S} Bzke] gae] 9k WO AlmET,

Hm 1o
d
5
)
o
9
41

=
<Table 4> ﬂl*]fs}"iv‘r 7 °l pHE %@f‘& A3}, o
2] pH7} 6.892 7HE =9kar, 7)ol Hriek 9 B
o] 3%olA 9%7HA] “‘O}Noﬂ wel pHE 671914 6.4871A]
a3l #7092 Ables ol 0.022 7

oo 1 A7ret F719] F At=E 003 4
0.052 YeR} 94 8 A7t vigst &
SIth $Joll= oM EAL, AEZAL, SAE WAl Aalit
59 f714te] ghgEo] 9 (Hwang & Kim 2015) ©]&
F71ES 9o 553 shol] 71dgit) 9 o] 37t

Rk,
s 32 9%

}\]_1: = _7;7}.

%ol Z7Rel me} o5 f714kol SJsl pHiE Fash A
wi 2ol A0E Almd.
39 2L A1 9

3 Hxt 719 g 20.65
Brix3 2, 719 H71eE 9 £ 3% H7Fe 7104
= 2090 Brix2 T Z71519t). 99 B2 6%} 9% A
7hte] WEE BT 21.50 Brix®] Y93 FAE UERAL
o o) Z718A] 43Ut Hwang & Kim (2015)2 999
9 A °ﬂ e freldel $5ek 9s HPLCE 48t
0:1};]3] oﬂ,. J/],1:]— Et:l:]— /HE]— U_l O:]l‘)ro] —3]—0 Qoi }\
o b ekA] 2 °°*°1W T ol o =2 RS
gl =3, Bk {0l dAIglel He] el Tt
w2 ole 99l 7P wol o] e wrskE
¢l ol=do] o] HeA|Ql A #do] ltk(Chalearz &
Urbanowicz 1984).

719 A=E ST 2, i NS 11,54725% %
Q@ =L kel vls G JERsTE 99 B 3,6 B
9% H713F F719] AEE 11,944.75-12,030.500-F thzoll
vl s Eqko), 9 £ A7kl e zjole wﬂ
F719 A FAES TR AN, 3= A Tl w
EAE aircell®] F 5ol Wt gk, 53 ’é%ﬁ\— g
o] BolxH 75}57} 57}5“’4—(Kim et al. 2021). ¥ AF
e LrFEY] YRES 9o BRI thAste] 7|5 A
Z313aL, tlztel] Hls) °é %7F£L°1W A ol S

<Table 4> pH, total acidity, sugar content, and hardness of cookies with different amounts of freeze-dried burdock powder

Samples pH Total acidity Soluble solids (Brix) Hardness
Cookies with burdock powder (%)
0 6.89+£0.01° 0.02+0.00° 20.65+0.15° 11,547.25+353.86°
3 6.71x0.01° 0.03£0.00° 20.90+0.00™ 11,944.75+128.44*
6 6.61+£0.01° 0.04£0.00% 21.50+0.10° 11,916.00+87.80°
9 6.48+0.00¢ 0.05+0.01* 21.50+0.10* 12,030.50+150.65%

Data were the mean+SD of triplicate experiment.

*d\eans with the same superscript within the same row are not significantly different at p<0.05.
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<Table 5> Changes in hunter’s color value of burdock powder,
wheat flour and cookies with different amounts of
freeze-dried burdock powder

<Table 6> Total polyphenols and total flavonoids of burdock
powder, wheat flour and cookies with different amounts
of freeze-dried burdock powder

Samples L a b
Burdock powder — 48.75+5.58" 1.10£0.11° 5.55+0.56"™
Wheat flour 60.95+3.32° -0.01+0.04° 5.91+0.37
Cookies with burdock powder (%)

0 59244343 -0.53+0.17° 24.41+1.38°
3 51.50+3.79° 0.25+0.04° 17.62+1.36"
6 50.23+4.04° 0.55+0.06* 16.94£1.56°
9 42.58+1.53° 0.59+0.03 14.50:£0.50°

Data were the mean+SD of triplicate experiment.

*““Means with the same superscript within the same row are not
significantly different at p<0.05.

": not significantly different.
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Total polyphenols Total flavonoids

Samples (hg GAE'/g) (hg QEY/g)
Burdock powder 692.07+12.01* 301.89+4.17°
Wheat flour 18.38+1.36" 3.79+0.93°
Cookies with burdock powder (%)

0 2.26+0.307 0.87+0.30¢
3 21.01+0.94° 10.3742.03°
6 34.12+0.31° 21.97+1.72°
9 55.05+1.24° 37.22+1.72°

Data were the mean+SD of triplicate experiment.

DGAE=gallic acid equivalent

DQE=quercetin equivalent

*dMeans with the different superscript within the same column are
significantly different at p<0.05.
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<Table 7> Antioxidant activity of burdock powder, wheat flour and cookies with different amounts of freeze-dried burdock powder

ABTS radical scavenging (%) Reducing power (absorbance at 700 nm)

Samples DPPH radical scavenging (%)

Burdock powder 70.82+1.04*

Wheat flour 8.8242.16
Cookies with burdock powder (%)

0 16.53+2.43¢

3 27.31+4.15°

6 51.90+2.20°

9 56.83+1.407

ascorbic acid (10 pg/mL) 52.99+7.26*

71.11£1.65% 0.76:£0.04*
38.13+0.55° 0.09:£0.00°
32.60+1.01¢ 0.13£0.01°
55.78+1.12° 0.1620.04¢
65.19+1.02° 0.30+0.01°
65.26+0.71* 0.37+0.01*
36.84+3.16° 0.22+0.00¢

Data were the mean+SD of triplicate experiment.

*“*Means with the same superscript within the same row are not significantly different at p<0.05.
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