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Quality and Antioxidant Properties of Cookies Supplemented with
Cabbage Powder
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Abstract

The feasibility of incorporating cabbage powder (CP) as a value-added food ingredient into convenient food products
was investigated using cookie as a model system. CP was incorporated into cookies at amounts of 0, 2, 4, 6, and 8%
(w/w) based on total weight of wheat flour. pH level and moisture content of cookie dough decreased and increased
significantly, respectively, with increasing levels of CP (p<0.05), whereas density was not directly affected by levels
of CP incorporation. The spread ratio of cookies and their hardness increased significantly while the loss rate
decreased significantly with increasing levels of CP (p<0.05). In terms of color, lightness and yellowness decreased
while redness increased significantly (p<0.05) with increasing levels of CP. 2,2-Diphenyl-1-picrylhydrazyl (DPPH) and
2,2’-azino-bis-(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical scavenging activities were significantly elevated
by CP addition, and they increased significantly as CP concentration increased in the formulation (p<0.05). Finally,
consumer acceptance test indicated that the higher than 4% of CP incorporation had an adverse effect on general con-
sumer preferences. In contrast, cookies with moderate levels of CP (2%) were recommended based on overall scores
to take advantage of the antioxidant properties of CP without sacrificing consumer acceptability.
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) QIALZ anti-inflammatory, analgesic 52| 2|4 7
BIHE T JOm(Hong & Kim, 2005), =L Htol] < H%—l:—
v WA A 8 (Yang, 2009), W75 43}, ksl
7% %7HConaway et al., 2002) 52 a%5°] &<l n}
ATH.

olglgh oe] F8AEER Qlal F= A7]1H(Yang,
2009), ZH(Kim & Yang, 2010), 2] %(Kim et al, 2012)

Soll A9l 71548 FASE ARE v o gkl
7= @S gt vkt "zto] Z o -2A ool H
=07 A AR Fo] HAsHA HE F A, vAER
AT W7} Ao FReEFo] Yo} AAgo] fpate] &
H|Z52] 72 o2 of g5 3 QJThKim & Chung, 2011).

ol H Nﬂl%}-‘ﬂ A73A kA v P o] Wl wet
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2 A AR S F 222 SR TRt
(Garunara, Co., Seoul, Korea)olA] 943t o™, 1 £
v} B(CJ] Cheiljedang Corp., Seoul, Korea), & (CJ
Cheiljedang Corp.), 7} ™ El(Namyang Dairy Products
Co., Ltd, Seoul, Korea), @2 52 Al5olA F+Y3ld A}
&3ttt

o] gk S F o] Hrhles A4 98l
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S 7o R PlF BES HUbsHA 22 As txae
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A AE AT /e AAsidon, A", HE, &
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Hlzo] Ux= 50 mL v2AdHY 2755 30 mLE
Y 7] 9k 5 g2 WS W S RuE A5
H=o] Falof] gk A9 Hl(kg/L)E WERH AL, pHE
NE 5 g THS 45 mLE E5tal aE ko] Aol
A7 B9t WA & 2 A5 dS F 3l pH meter (pH/

Ion 510; Oakton Instruments, Vernon Hills, IL, USA)=
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t}.
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FulF 719 7 E(hardness)= Advanced Universal
Testing System (LRXPlus; Lloyd Instrument Ltd., Fareham,
Hampshire, UK)& A&-3ste] 153] HHE S48l on, &
A Al test speed®} trigger =712 2+ 1 mm/s$} 0.049 N
o7 AA3ATh A e B34 214 (CM-600d, Minolta
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SuljF B Hybge] wE F7] wkEe] dWx, pH 2
TEHFS Table 19 JERARITH w50 HEe izt
o] 121 kg/LE 7P St AAZHO R 121-125kg/L H
9] s Yo AR 7§94 Aele gle A
© 2 YEITHp>0.05). ol H7HE ulF B UrhE
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% Aoz AdET(Lee et al, 2006), WA L
& Kim, 2013y& H7keh F71IM &= o]o} Ak A d=
B 3 7] vk jxs A A0 Qo] F23
g 5 R AP ES} A2 ol YIS v vk
o] Wxyp vtom Fy|o] HAmrt Frtsle] 7| Ex=7F Hol
AL, W2 FoW F7]9] Brert aete] A F-4A
B2 A4ES] 7H 7} grobd 4 Atk(Cho et al., 2006).
9] pHE 7ol 6612 7P =9k, s 2
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o] SRS t20] 16.62%2 7HE Wk, %
v 5= Eko] Hrheko] TS 17.05-17.58% 9 Wl
A FrelAo® FTbshe A BRSO U(p<0.05), 2-6%
H7HE, 6-8% H7HE Abelol A= o % Q1 2|7} vheht
A B UTHP>0.05). FHF= T 933%, THE 0.6%,
A 0.1%, T 5.6%, F HoldF 1.4%, 32 0.6% <
et e (Jin et al, 2006), 1 5 2ol 4

TS Bfste AES 7HAL e, Sl 22 %
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(<0.05), NZTF 2% 2 4% H7HE, 2-6% H 7, 4-
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Table 1. Density, pH, and moisture content of cookie dough incorporated with different levels of CP

CP level (%)

Properties
0 2 4 6 8
Density (kg/L) 1.21+0.07% 1.22+0.05% 1.23+£0.03* 1.25+0.00* 1.25+0.00°
pH 6.61+£0.07% 6.55+0.07% 6.51£0.03° 6.45+£0.02¢ 6.38+0.01¢
Moisture content (%o) 16.62+0.15¢ 17.05+0.04° 17.10£0.57° 17.35+0.07% 17.58+0.08*

Means with different letters (a-d) within the same row are significantly different (p<0.05).

Table 2. Selected physicochemical properties of cookies incorporated with different levels of CP

CP level (%)

Properties
0 2 4 6 8
Spread factor 8.01+0.41°¢ 8.15+0.38" 8.34+0.03%* 8.59+0.05% 8.70+0.16*
Loss rate (%) 15.47+0.63° 14.55+0.59° 14.39+0.87° 14.07+0.58° 13.24+0.68¢
Hardness (N) 19.14+1.62°¢ 23.70£1.59¢ 25.44+1.79¢ 27.84+0.99° 30.58+1.81°
L* 60.33+0.31° 53.67+0.25° 48.02+0.26° 45.61+0.50¢ 38.88+0.28°
Color a* 8.50+0.06° 9.52+0.08¢ 9.97+0.03¢ 10.60+£0.14° 11.29+0.11°
b* 31.43+0.15° 30.77+0.06 29.26+0.24° 28.48+0.34° 23.90+0.09¢

Means with different letters (a-e) within the same row are significantly different (p<0.05).
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(Song et al., 2014), 7+S} I (Lim & Lee, 2016y A7}t
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Fig. 1. DPPH and ABTS radical scavenging activities of cookies
supplemented with different levels of CP. Means with different
letters (a-e) within the same activity are significantly different
(p<0.05).
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Fig. 2. Consumer acceptance profiles of cookies supplemented
with different levels of CP. Means with different letters (a-d)
within the same attribute are significantly different (p<0.05).
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