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Quality Characteristics and Antioxidant Activities of Cookies added with Gochujang

Do-Yeon Kim and Seung-Seok Yoo'

Dept. of Culinary & Food Service Management, Sejong University, Seoul 05006, Korea

ABSTRACT

This study was conducted to investigate the effects of adding gochujang addition to cookie dough on the quality characteristics
of cookies. Cookies were prepared by replacing 0% 5%, 10%, 15% and 20% flour with gochujang. The gochujang pH, total soluble
solid and salinity were 4.84+0.02, 63.33+4.19% and 7.63+009%, respectively. The moisture content in gochujang was 40.10+
0.10%, and the color values of gochujang was were as L-value 24.46+0.06, a-value 10.18+0.13, and b-value 7.44+0.10. The
pH values of cookies decreased according to the addition of gochujang. The values of density and loss rate in cookies were
not-significantly different among the samples. Spread factor and moisture content of cookies increased with amounts of added
gochujang. The salinity and total soluble solid content of cookies with gochujang were significantly higher than those of the
control. L-value was significantly reduced, and a-value and b-value increased by adding gochujang. Total phenolic content and
DPPH free radical scavenging activities were increased according to the amount of gochujang. For sensory evaluation, gochujang
added cookies were more preferred in terms of color, softness and overall preference. Overall, these results indicate that adding

10% gochujang is desirable for making gochujang cookies.
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FOo= thekel dse) o] 7EA] E3 %“é% o]-g-sto] A=
gith, felvateli e & olgste] Had AlEFS FRE
-5 E&ska 2}D}(Chae IS 5 2008) A Jrke F
o] o] &3} A AR AT E F e, FE FUERE
stod SRAIERl 1, T, & o] AR YRE o] &3t
g AIZL Aol 13 (gochujang)®]th. o= A o183 Yt
oAl Zol & 4 gle Feluvetvte] afsta 553 5
LEAFOR FE|o AL wEsS F gle 2 F
Z slbo]tiCho HO 5 1981). 3L W5 = X
2“}"5401 A F Aol 94011 ARA Q7S Eajr17)a, o]

el A AR Gol| ofgh Tt F Tl o] Faf 2ol <]
—6H AAE PR3 Ul K7kl el A" A s
of oJgt mj2-ut 5o thekst nto] x3}E o] Fo(Koh JY &
2013) Helars, EnfEAA 531 728 Aok AaxY o)
et auld o] &8 & vk EI TR AF S BTl dIY
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Table 1. Formulas for cookie with various levels of go-
chujang

Samples”

Ingredients (g)
CON GCl GC2 GC3 GC4

Flour 100 95 90 85 80
Butter 66 66 66 66 66
Sugar 35 35 35 35 35
Salt 1 1 1 1 1
Starch syrup 5 5 5 5 5
Egg 15 15 15 15 15
Gochujang 0 5 10 15 20
Total 221 221 221 221 221

D CON: Cookies with 0% Gochujang.
GC1: Cookies with 5% Gochujang.
GC2: Cookies with 10% Gochujang.
GC3: Cookies with 15% Gochujang.
GC4: Cookies with 20% Gochujang.
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Fsto] A A&t dEot BEe A A=Al(ES-
421, Atago Co, Tokyo, Japan) =49 =A|(PR-101, Atago Co,
Tokyo, Japan)E A3 31, pH= pH meter (PB-10, artorius
AG, Goettingen, Germany) & ©]-83le] Z}7} 33| WhE =%
sto] Fagke FolATh i FEE A Al 9
8 S35, M= MAHA|(Chroma meter CR-300, minol-
ta, Osaka, Japan)E Al&-3le] FFWIHL=93.57, a=-0.13,
b=0.12)0. 2 Bt zt7} 33] W Sste] Pk T
sF T ofv| e AA 52 formol 27l whet &7 st
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F719] 7= texture analyser(TA-XT2, Stable Micro Sys-
tem Ltd., Haslemerd, England)Z tooth type2] bladeE A}-&-3
of F7I7F FAE wf BA FH= He 3(Maximum force)
S 7 %(Hardeness) & 33] ¥HE ZHslo] Hizt-s 7ottt

oA ob EAERE RS

=7 2712 blade No.32 plunger diameter 40 mm, load cell
5.0 kg, test time 3.0 sec®]ATh

TSt

F719] B2 AR 2 g& A9 7 S7971(FD-610, Kett,
Tokyo, Japan)E °©]-8-3Fd 105TClA 1087 33 =731
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o] F Z)vE I S (Lee CS & 2015)2 A= 10
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St} 14152 7](FLETA-40, Hanil Science Indu- strial,
Gimpo, Korea)E A18-3+0] 3,000 rppmol| A 1087 &
gt & Whatman No. 1 SF#A| & A FA|Z] & ARR-SIGITE A
89 150 pLell EFF 2,400 L= 718k T 2 N Folin
Ciocalteu 150 uLE A 7Fsta 387 W39 Th 1 N sodium
carbonate (Na,CO3) 300 uLE 7}gt 5 2417t B3t hdnel] ®F
et & BFFEA(X-ma 1200V, Human Co. Ltd., Seoul,
Korea) & ©]-€-3to] 750 nmellA] F8 =5 33] whE 57435t
HakS 7otk olw ZFEAR gallic acidE ©]-8-5}<]
AZFFA e s a, & Zelve & S92 A= 100 g

%2 mg gallic acid(mg GAE/100 g)2 YERHATH

2) 1 &% 27|2| DPPH Free Radical 2Hs &d
F712] DPPH free radical 27 &2 F=3 A8 4 mL
o] 0.2 mM DPPH 1 mLE 7}etat, mukah 3 o}4o)A] 305
A %517 nmellA FBEE 33 B S
= 7oAtk Al5d o4l wEE 7k dix
57 3td DPPH free radical 227 &4 W&
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= At 9273 d et A 30 &
Ak 9% A= AR&ste] A(Color), Hi
+9(Hot taste), F3H(Salty taste), EHFlavor), F-E=2 & =
(Softness), A7 Q1 7] 5 %= (Overall Preference) 52| =0l
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F719] BAEA -2 SPSS(Statistics Package for the Social
Science, Ver. 17.0 for Window, Chicago, IL, USA)Z ©| &3}
o BAMEA S AAlEtt A2 33 wHEste] oo 1
TAAE FI e, p<0.05 T4 duncan®] AFFHH
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A%, %, pH, 7o 3 A3, A 7.63+

6 4.84+0.02, S5 40.10+£0.10% =
247y et 2532 4713 88 5] 89ld o)
°ol& o] thFet WHlE Jehdta 3 thLee SY &
2013). 39| fEe SN BEY 9= F=
8211, ThAlukel 71 EARS H7lste] A 23 315 (Kwon
YM & Kim DH 2002)9] 9XE 8.66~9.13%% WEbt, A
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<4 By S u g 9 IE AR 2
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DH 2016) pH 4.9~522] W& Ho & Hdof Ag3gt 1
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A 2THChae IS 2008). & Ao A3 13742 T2
o7 Az AFo|Yed, MEFAor e nFAe] F1
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1) DFZ 7| g2l pH & 2
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Table 2. pH and density value of cookie dough with go-
chujang

Samples" pH Density value (g/mL)
CON 6.43+0.012 0.50+0.03
GCl 6.35+0.00° 0.50£0.13
GC2 6.25+0.01° 0.45+0.00
GC3 6.12+0.00¢ 0.44+0.02
GC4 6.02+0.00° 0.44+0.46
F-value® 890.464™" 338208

D" Abbreviations are referred to Table 1, Mean+S.D.(n=3).

? Means in the bars with differnet superscripts (*~°) are signifi-
cantly different at p<0.05 as by Duncan’s multiple range test.

3" p<0.05, ™ p<0.01, ™ p<0.001, ™ not significant.
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FAE G F e T8 AR F IR A A=
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1) IF& F7|9 HEM A 57|E4E
13 Are 719 HAE 9 w7 ES Table 3
I} 2} F7)9] AL 2T 5.08+0.04, 71 5.30+0.06
~7.80+0.38 %2 Yeh} 1374 Hrleo] soldrs o4
2 7= A4S JERATHp<0.001). °]+= 0] Bt F
719l T3+ AH(Joo SY & Choi HY 2012)2} =Ez] 7} F
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Table 3. Spread rate and loss rate of cookie with gochu-
Jjang

Cookie characteristics

Samples”
Spread rate (%) Loss rate (%)
CON 5.08+0.04% 10.8443.57
GCl 5.30+0.06% 11.61£1.89
GC2 5.64+0.05° 10.84+0.22
GC3 6.05+0.12" 9.79+2.33
GC4 7.80+0.38" 9.37+1.74
F-value® 98.867""" 0.489™S

" Abbreviations are referred to Table 1, Mean+S.D.(n=3).

? Means in the bars with different superscripts (*~°) are signifi-
cantly different at p<0.05 as by Duncan’s multiple range test.

3" p<0.05, ™ p<0.01, ™ p<0.001, ™ not significant.
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FE o] goldiA]7] wjie] H7|EAE] FRg
31 =d(Joo SY & Choi HY 2012; O H 5 2016), & A+
oAl A H7tol| whE F7)9] HAEAE Aol YERY
2 gtk Fo1E s Ul B3 2R £33 AdE ol A
QEA FYA= HHS AXA "k o] A G
oJste] AL sta Eol 5719 JeH= Wt whA o}
Al =0 W=o] &o] WS €t & AFolA nF
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Table 4. Moisture, salinity, total sugar content, hardness and Hunter’s color values of cookie with gochujang

Samples”  Moisture (%)  Salinity (%) C:g::itszlog;;) Hardness - Humer's C:br alues -
CON 5.50£0.10° 0.200.00° 2.30+0.00° 38.70+1.77° 78.14+1.36" —3.69+0.23° 23.42+0.50°
GC1 6.3340.35 0.400.00" 2.40+0.10° 32.25+1.92° 72.92+1.39° 4.32+0.46° 30.19+0.36°
GC2 6.90£0.26™ 0.70£0.00° 2.90£0.20° 30.54+0.83° 66.39+1.08° 9.59+1.16° 31.70+0.53"
GC3 7.0040.20° 1.10:£0.00° 2.93+0.15° 22.8943.06° 64.91+0.72° 11.33+0.72° 31.87+0.62°
GC4 7.13£0.55° 1.36:0.05" 3.00+£0.26" 21.89+0.38° 60.17+0.58° 13.82+0.86° 31.4240.47°

F-value® 12.430™ 1,046.500" 11.360™ 14,742 127.740™" 251.132"™ 149.663"

" Abbreviations are referred to Table 1, Mean+S.D.(n=3).

2 Means in the bars with different superscripts(* ) are significantly different at p<0.05 as by Duncan’s multiple range test.

sk

37 p<0.05, 7 p<0.01, 7 p<0.001, ™ not significant.
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Fig. 1. Contents of total phenolic compounds and DPPH radical scavenging activity of cookie with different amount of
gochujang.
D" Abbreviations are referred to Table 1, Mean+S.D.(n=3).
? Means in the bars with different superscripts (*"°) are significantly different at p<0.05 as by Duncan’s multiple range test.
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Table 5. Sensory characteristics of cookies base with various levels of gochujang

Sensory parameter”

Samples”
Color Hot taste Salty taste Flavor Softness Overall preference
CON? 4.05+1.60% 5.40+1.46° 6.70+1.34° 7.00+1.41° 430+1.17° 3.70+1.65°
GCl1 5.70x1.59° 5.20+1.05° 5.40+1.31° 6.45+1.35" 6.05+1.66° 5.65+1.56
GC2 7.10£1.48° 6.95+1.09° 5.78+1.51% 6.10:£1.55% 7.45+1.46° 7.60+1.35°
GC3 5.15+1.69° 5.75+1.80° 4.95+1.57" 5.45+1.66% 5.75+1.68° 5.85+1.69°
GC4 5.75+2.02° 5.70+1.86° 4.30+1.68° 5.00+1.29° 6.10+1.48 3.85+1.30°
F-value 8.537™ 4.139" 7.284™" 5.865™ 11.108™ 22.330™

D" Abbreviations are referred to Table 1, Mean+S.D.(n=30).

? Means in the bars with different superscripts(* ) are significantly different at p<0.05 as by Duncan’s multiple range test.

sk

3" p<0.05, T p<0.01, 7 p<0.001, ™ not significant.
9 9 point hedonic scale (1:extremely dislike, 9:extremely like).



156 A=

Bl 719 Aot gk ﬂ%?‘ﬂ 71S%E aeel Hoks i,
AFY FI Ax A 7S aE L
1 gl tiAlshs A= L%%}r——z e a7 77
o] Aol Higt 7|3ko] S T = F e A
2 AztEr). 3 flavor) S FA7FE7L 7.0041.41 2 7P o
& vehlila, 7P B2 e S A7 20% A
7}77} 5.00+1.29% 71 2 ghS UERAQITHp<0.001). 3L
FRe 2477 F TR Ao o g vzl o
&3 715 Sl el S/<l Fn g FrE S
%] :=6(Oh HI & Park M 1997), o]2i3t &n] AJito] F7]
T kS F9S Aoz y7tEL u3F o] VA Y=
5ol o] 710 FA B FFS Fol UEhd 23
7 5ol TR ake] elA 2 AR EE
gt Aol tigk 03_?7} a3t Aoz 4zt
77} 745+
A7) 4.30£1.172

M~

=

R

N
ru&: &2

7P S %k% BRI THp<0.001). 137 A 7leko] =7}
T2 Are 7hhdte A%S Bysd, A Rege

FS 39S Aoz A4 nFA e
FegdA dlFda, 44 Aee 719 F
sl gl gt 7|Exel] FFAR] dEgs & AeE Azt
o} A4k Q] 7] & E(overall taste)= 10% 7F-7F 7.60£1.35
2 7P =& #hg Ho] folHQl Ato]E JERATHp<0.001).
HHH, 0% A7 20% A 7HE 2H2E 3.70+1.65, 3.85+1.30
o' YRt 10% 7 F2421 2ol S el e,
ol 1=F Hylr} 71550 Qo] 2R Al A=A ult 1}

o] mF7o] H7HE 7f, ARl 75k F A
= A2 A4Ett 134 %ﬂdoi Al z3k
A7
H|ste] H7be] 75wt =2 whe UrEMPiE 53] 10%
A7F7E A el ey, ARl 7S EolA e
= UrEhHOiE‘r olof] 7| =X 15 10% H7Ft F
71el 71 e Aoz et

W A2 AR
) =43 A BHS
AT g D3R Fo)0 Arkele] FA B4 doj
sie}. nFgel o]ima 549 4 2, el d o
1, pHE 4.84
002, g % 40.10+0.10%= JERtTE, zaaxgq A
=243} L3k 24.46+0.06, adt= 10.18+0.13, bat> 7.44+
01002 vepgth. 254E Wrlslel Axd F7)0 F2

54 N, pHE A1l 3HE5% foHow i

- S HlolAlo} frHEiHE ek

< %94219& <7} F’ﬂottl(p< 001) w71 EANME
S vehliA skt 23 57

rr
fd
e
o
o ~
}L
o
)
olN
N
ok
N
N,
:{o
1o
)
(o
fru
olN
N
N
HF

2 g
T

HI
e
i o

o

S
w30
o &~
H

)

A

S

S

ol o

oY, o

o

O

1=

ki

ofN
o oo

\‘
-~

ol
o

> JHU
Jo
1o,
foro o B o of

ﬂ%’ o,
ol
3&1 W
S
CQN o)
I AN
J}m S
L o=
D
%z ’
N fo v
ol
01 i)
SIS
ol
X
oy 1o
oot iy
fjo HU‘

fd
o

=4 IFES 2T 22.3340.05 mg/100g,
mg/100gS. 2 YERE3, DPPH radical
7kl ~7PQ¢ I STkt e
37} 7ijr 27 10% A7 A, ul
ol =g %k—"— UrE‘rlH %E‘r

%&

=
7?47]':% 26.27~30.37
aAee 1Y A7

SR, 1

mﬂ
=

7}?01]/‘1 WV EE 71:@
T5 Yeigith #4 549 71558 ae6elS W 7
Az Al nF7e] A7 10%7F 718 25 wighn) = A
Zhe] ], o]l gt Ao Fiste] Hoks wl, 1572 A A
gE4 A8 e Ao *ﬂﬂrﬂﬂr SRR Ao
A AlsolA Falelr] g A EEdE ] AFe®

AHEBte] A Ee] FA2 °‘?§*3}7ﬂ FAE e Al

rulo

F

AR D34S ARG 79 BrbEE 23FL A
28] A§E B MBARS} $4710 5 el A7
b8 ded Aoz Az,

REFERENCES

Chae IS, Kim HS, Ko YS, Kang MH, Hong SP, Shin DH
(2008) Effect of citrus concentrate on the physicochemical
properties of kochujang. Korean J Food Sci Technol 40(6):
626-632.

Cho HO, Kim JG, Lee HJ, Kang JH, Lee TS (1981) Brewing
method and composition of traditional kochujang in Junra-
book-do area. J Korean Agr Chem Soc 24(1): 21-28.

Cho HS, Park BH, Kim KH, Kim HA (2006) Antioxidative
effect and quality characteristics of cookies made with sea
tangle powder. J Korean Food Culture 21(5): 541-549.

Cho KH, Kang SA (2015) Effects quality characteristics and
development of global Sauce using traditional gochujang.
J of The Korea Academia-industrial 16(11): 8089-8095.



27(2): 148 ~158 (2017)

Choi HY (2009) Antioxidant activity and quality characteri-
stics of pine needle cookies. J Korean Soc Food Sci Nutr
38(10): 1414-1421.

Choi JE, Lee JH (2015) Quality and antioxidant attributes of
cookies supplemented with cranberry powder. Korean J
Food Sci Technol 47(1): 132-135.

Choi JY, Kim MS, Lee SY, Yeo IH (1994) Relationships
between the content and sensory evaluation of pungent prin-
ciples in red pepper. Anal Sci Techol 7(2): 541-545.

Choi SH (2012) Quality characteristics of Curcuma longa L.
cookies prepared with various levels of rice flour. Korean
J Culinary Res 18(3): 215-226.

Choi YS, Kim SK, Mo EK (2014) Quality characteristics of
cookies with acaiberry (Euterpe oleracea Mart.) powder
added. Korean J Food Preserv 21(5): 661-667.

Chung KR (2016) Effects of gochujang in old Korean docu-
ments. The Korea Contents Society 14(3): 55-62.

Coescecher LC, Hoseney RC, Millken GA, Rubenthaler GI
(1987) Effect of sugarand flours on cookies pre adevaluated
by time-lapse photography. Cereal Chem 64(2): 163-167.

Gwon YM, Kim DH (2002) Effects of sea tangle and chitosan
on the physicochemical properties of traditional kochujang.
J Korean Soc Food Sci Nutr 31(6): 977-985.

Han IH, Lee KA, Byoun KE (2007) The antioxidant activity
of Korean cactus (Opuntia humifusa) and the quality cha-
racteristics of cookies with cactus powder added. Korean
J Food Cook Sci 23(4): 443-451.

Jeon HL, Oh HL, Kim CR, Hwang MH, Kim HD, Lee SW,
Kim MR (2013) Antioxidant activities and quality charac-
teristics of cookies supplemented with mulberry pomace. J
Korean Soc Food Sci Nutr 42(2): 234-243.

Jeong EJ, Kim KP, Bang BH (2012) Quality characteristics of
cookies added with guava(Psidium guajava L.) leaf pow-
der. The Korean J Food & Nutrition 25(2): 317-323.

Joo SY, Choi HY (2012) Antioxidant activity and quality cha-
racteristics of black rice bran cookies. J Korean Soc Food
Sci Nutr 41(2): 182-191.

Joo SY, Kim OS, Jeon HK Choi HY (2013) Antioxidant acti-
vity and quality characteristics of cookies prepared with
acorn(Quercus species) powder. Korean J Food Cookery
Sci 29(2): 177-184.

Jung BM, Kim DS, Joo N (2013) Quality characteristics and
optimization of cookies prepared with Opuntia humifusa
powder using response surface methodology. Korean J Food
Cookery Sci 29(1): 1-10.

A
ox
He,

aarey 157

Jung EJ, Kim GP, Bang BH (2013) Quality characteristics of
cookies added with hongkuk powder. Korean J Food Nutr
26(2): 177-183.

Kim DH (1992) A study on the importance and the role of con-
fectionary-bakery in the western food. MS Thesis Kyonghee
University, Seoul. pp 10-13.

Kim DY, Yoo SS (2016) Quality characteristics of bread added
with gochujang. ] East Asian Diet Life 26(2): 99-108.
Kim HS, Yoo SS (2016) Study on quality characteristics and
optimized recipe of muffin with added acai berry powder.

J Korean Soc Food Cult 31(3): 226-234.

Kim HY, Park ML, Kim DS, Choi SK (2012) Quality cha-
racteristics of modified kochujang made with tofu powder
instead of meju powder. Korean J Culinary Res 8(5): 293-
304.

Kim HY, Jeong Sj, Heo MY, Kim KS (2002) Quality charac-
teristics of cookies prepared with varied levels of shredded
garlics. Korean J Food Cookery Sci Technol 34(1): 637-641.

Kim OR, Kim DH (2012) Effects of red-potato on the physi-
cochemical properties of kochujang. J Korean Soc Food
Sci Nutr 41(12): 1805-1812.

Kim OS, Ryu HS, Choi HY (2012) Antioxidant activity and
quality characteristics of acorn(Quercus autissima Carruther)
cookies. Korean J Food culture 27(2): 225-232.

Kim SH (2009) Quality characteristics of sulgidduk added with
red pepper powder * red pepper seed powder kochujang.
MS Thesis Myongji University, Seoul. pp 1-96.

Kim SH, Lee MH (2015) Quality characteristics of cookies
made with Morinda citrifolia powder. Korean J Culinary
Res 21(3): 130-138.

Kim YS, Kim GH, Lee JH (2006) Quality characteristic if black
rice cookies as influenced by content of black rice flour and
baking time. J Korean Soc Food Sci Nutr 35(4): 449-506.

Ko HC (2010) Quality characteristics of sugar snapcookie with
added Cornus fructus. J East Asian Soc Dietary Life 20
(6): 957-962.

Koh JY, Kim KB, Choi SK (2013) Quality characteristics of
gochujang containing various amounts of persimmon syrup.
Korean J Culinary Res 19(1): 139-150.

Lee CS, Lim HS, Cha JH (2015) Quality characteristics of
cookies with ginger powder. Korean J Food Cook Sci 31
(6): 703-717.

Lee EY, Park GS (2009) Quality characteristics of kochujang
with addition of apple juices. Korean J Food Cook ci
25(6): 747-757.



158 A=A - A

Lee JA, Yoon JY (2016) The quality and antioxidant proper-
ties of cookies containing aronia powder. Culi Sci & Hos
Res 2(5): 179-189.

Lee SG (1984) Effect of the red pepper seed contents on the
chemical composition of kochujang. Kor J Appl Microbiol
Bioeng 12(4): 293-298.

Lee SM, Jung HA, Joo NM (2006) Optimization of iced coo-
kies with the addition fried red ginseng powder. Korean J
Food Nutr 19(4): 448-459.

Lee SY, Kim JH, Choi HS, Back SH, Ahn YJ, Song J (2013)
Quality characteristics of commercial Korean types of fer-
mented soybean sauces in China. Korean J Food Sci Te-
chnol 45(6): 796-800.

Lim JM, Kwon HJ, Yong SE, Choi JH, Lee CH, Kim TJ,
Park PS, Choi YM, Park SY, Kim EH (2013) Antioxidant
activity and quality characteristics of rice wine cakes coo-
kies with different ratio of Astragalus memvranaceus. Ko-
rean J Food Cook Sci 29(1): 11-18.

Liu YN, Jeong DH, Jung JH, Kim HS (2013) Quality charac-
teristics and antioxidant activities of cookies added with
purple sweet potato powder. Korean J Food Cook Sci
29(3): 275-281.

Ministry of Agriculture, Food and Rural Affairs (2014) Food
and rural affairs export trend. Ministry of Agriculture &
Food and Rural Affairs, Sejongsi. pp 1-2.

Moon SL, Choi SH (2014) Characteristics of cookies quality
containing bitter melon (Momordica charantia L.) powder.
Korean J Culinary Res 20(6): 80-90.

O H, Choi BB, Song KY, ZY, Kim YS (2016) Quality and
antioxidant properties of iced cookie with black tomato
(Lycopersicum esculentum) powder. Korean J Food Nutr
29(1): 65-72.

Oh HI, Park JM (1997) Changes in micro flora and enzyme
activities of traditional kochujang prepared with of diffe-
rent fermentation period during aging. Korean Food Science
Technology 29(6): 1158-1165.

Oh YS, Baek JW, Park KY, Hwang JH, Lim SB (2013) Phy-
sicochemical and functional properties of kochujang with
broccoli leaf powder. J Korean Soc Food Sci Nutr 42(5):
675-681.

Park GS, Lee JA, Shin YJ (2008) Quality characteristics of
cookie made with oddi powder. J East Asian Soc Dietary
Life 18(6): 1014-1021.

Park KH (2012) Gochujang Market, The Haechandl World.

Seoul Economic Press, Seoul, Korea. p 15.

oA ob EAERE RS

Park SA, Kim DH (2016) Effect of addition of sweet potato
on physiochemical properties of kochujang. Korean J Food
Preserv 23(4): 538-546.

Park YI, Joo NM (2014) Optimization of cookies prepared with
Moricortex radicis powder. Korean J Food Nutr 27(3):
522-531.

Ryu HH (2014) Quality characteristics and antioxidant activity
of cookies added with naekbokrung(Poriacocos wolf) pow-
der. Korean J Human Ecology 23(3): 443-452.

Shim EA, Kwon YM, Lee JS (2012) Quality characteristics of
cookies containing yacon(Smallanthus sonchifolius) leaf
powder. J Korean Soc Food Cult 27(2): 82-88.

Shin DH, Kim DH, Choi U, Lim MS, An EY (1997) Changes
in microflora and enzymes activities of traditional kochu-
jang prepared with various raw materials. Korean J Food
Sci Technol 29(5): 901-906.

Shin IY, Kim HI, Kim CS, Wang K (1999) Characteristics of
sugar cookies with replacement of sucrose with sugar alco-
hol( I') organoleptic characteristics sugar alcohol cookies.
J Korean SoC Food Sci Nutr 28(4): 850-857.

Shin JH, Lee SJ, Choi DJ, Kwen OC (2007) Quality charac-
teristics of cookies with added concentrations of garlic juice.
Korean J Food Cook Sci 23(5): 609-614.

Shin SC, Shim SH, Kwon HS (2016) The cariogenic poten-
tiality index using the sugar contents and the viscosity of
Korean food. J Korean Dental Association 54(10): 752-
770.

Son MY (2011) Microbial and physico chemical changes in
cheese-added red pepper paste. MS Thesis Mokpo Univer-
sity, Jeonlado. pp 3-21.

Woen MK, Lee YJ (2013) Consumer's perception, preference
and intake frequency of jangachi(Korean pickle) by age for
developing low salt jangachi. TKorean J Culinary Res
19(5): 249-263.

Yang HT, Choi HJ (2005) Studies on the properties of kochu-
Jjang by addition of natural plant extract. Korean J Food
Nutr 18(3): 225-228.

Yu HH (2014) Quality characteristics and antioxidant activity
of cookies added with aloe vera powder. Korean J] Human
Ecology 23(5): 929-940.

Date Received Feb. 3, 2017
Date Revised Mar. 9, 2017
Date Accepted Mar. 10, 2017



	고추장을 첨가한 쿠키의 품질 특성 및 항산화성
	ABSTRACT
	서론
	재료 및 방법
	결과 및 고찰
	요약 및 결론
	REFERENCES


