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Quality Characteristics of Kipfel Cookie Prepared with Chitosan-Chunghkukjang
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Abstract

Quality characteristic of Kipfel cookies with 0, 20, 40 and 60% of freeze dried chitosan-chungkukjang(CC), which was
fermented for 24 hours at 40T with steamed soybean added with 0.25% of chitosan(MW 2,025 kDa) powder and inoculated
2% of Bacillus lichenifomis, were investigated. Bulk density was higher in the CC cookie, but there were no difference among
the CC cookies. While hardness was decreased, brittleness and springiness were increased in the higher ratio of CC, but no
significant difference was observed in cohesiveness and gumminess. According to mcreasmg the CC ratio, L values and hue
angle were decreased from 62.69 and 96 71 to 44.41 and 69.30, respectively. While a values were increased from -1.94 to
4,95, and no changes were observed in b values. Glucosamine content was 27.34 mg% in the control cookie, 40~93.75 mg%
in the CC cookies. Antioxidant activity of the CC cookies were higher than the control. The activity of the control cookie
was decreased during storage, while it was maintained in CC cookies. There were no differences in the sour, sweet and savory
taste. Off-flavor did not detected in the 0~40% CC cookies, but the chunglukjang odor was slightly detected in the 60%
CC cookie. The 20~40% CC cookies did not affect on native odor of Kipfel cookie. Color acceptability also did not affect
by addition of CC 20~40% but it was lower in 60% CC cookie. Overall acceptability was the best in the 20% CC cookie.

Key words : Kipfel cookie, chitosan, chungkukjang, chitosan-chungkukjang.
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(Park ef al 2002), &3}X G5 FE8 A7t 719 22 &
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B w9 tLee et al 2005). T3 7] E4HS N-acetylgiucosa-
mineo] -14 AZF T)oiz WYL Fol, FFYel Yol
HE 71718 Zo|H(Lee et al 2002), 2} AL Za3lo TH
tho]o]E & #WKanauchi et al 1994)F UER]o] 2t (Lee ef
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Table 1. Plots and compesitions of materials for prepa-
ration of cookie with different concentration of chitosan-

-chungkukjang

Chitosan-chungkukjang(%6)
Materials

0 20 40 60
Weak wheat flour 100 80 60 40
Margarine 83 83 83 83
Sugar powder 33 33 33 33
Almond powder 40 . 40 40 40
Salt 2 2 2 2
cc? 0 20 40 60

" The chungkukjang was fermented with steamed soybean with
0.25% chitosan powder.

adaptor area: 0.79 cm’, sample type: hexahedron; 40 mm, sample
height: 50 mm, sample depth: 10 mm, sample moves: 1 mm,
table speed; 60 mm/min, road cell 2 kgZ &}ith

6. 4 T

A4 x| Al(Chromameter, CR-200, Minolta, Japan)& o] -85}
F719] I L' (lightness), a'(redness), b (yellowness) Z+S
2yl

7. Glucosamine &hzf

Wrolstad ef al(2003)2] W o] wha} chea} 7o) 24319
ok &, 79 1 goll $F7< 30 mLg 7Hsled sgh o8- 15,000
rpmel| X 1087 Y4l Rejste] 49 dlen 10% TCA
5 mL= 7hste] AdE &2 10,000 rpmefl A 1082} €
AEgete] AABA G R L 42 548k 400 uLS
Z|3}o] 2,4-pentadione & 800 UL 713l 100Col A 608
Z+ 7V, EhrlichAlF 800 LS 7}8ked 1A)7F o]ulol]l 530 nm
oM FFEE =59 glucosamine(Sigma Co USA)
Al oste] ks g
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Thiobarbituric acid value(TBA)ol| 2]&}F 3takalAd 717 |9k
(The Korean Society of Food Science and Nutrition 2000)2-
7120 2 [100 - (A1 59] TBAZ} x 100/th27-2] TBAZD)] +
1009] AGkA ol ofste] gl gika} BAJol thak %= ‘/}
EFAt} TBAZF= 7] 1 gol] benzene 10 mLA 33] & 3
mLE 7}5le] lipid peroxideE &, 73t ol 3 mLoﬂ
benzene 2 mL9} 0.69%2] 2-thiobarbituric acid 29 5 mLE
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Fhste] ESI T A5 Ashel B $840lA 208
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7-point category scale’(0%: none at all, 17: just detectable,
27 very mild, 374: mild, 4% : mild-distinct, 57 : distinct,
671 distinct strong, 773 : strong) 2. &, 3F, A Ate]] )3t 7|5
%, &34 713 %= 93 hedonic scale®(174: dislike extremely,
27: dislike very much, 37%: dislike moderately, 47: dislike
slightly, 574 neither like nor dislike, 673 like slightly, 77d: like
moderately, 87: like very much, 97 like extremely) 0.2 =53}
S Meilgaard et al 1987).
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Fig. 1. Bulk density of cookies with different concentration

of chitosan-chungkukjang(CC).
Values are meantstandard deviation of triplicate determinations,

different superscripts indicates significant difference at p<0.05.
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2. HlAK

CC & 7719 &l2x & ZARRF A= Table 2¢} 2t
73 =(hardness)= CC H7H7F thZol| vlste] B2 Z3ks
Uelg o CC 20~60% A7kl e §o4Ql 2ol &
Bolx] 2skrh. -3 A (cohesiveness) S 2] Fo] FEE 74
st UiF- 2oz gz 7] foFQl Aol
7F ¢lsich €3 A(springiness)S CC 0~40%°ﬂ/\1{“ oA
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A e g JeRR v H7EEREe] {9 A<l Aol gl
At

CCY| H7hgo] Hold+4E e A% g2 Hole 84
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e F37e| visle] Roithal 51912, Han er al(2004)
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Table 2. Texture of cookie with different concentration of chitosan-chungkukjang

Robr o} RARSETE

Chitosan-chungkukjang(%)
Measurements
0 20 40 60
Hardness(x 10 *dyne/cm’) 36.23+3.2°" 27.1782.7° 25.81£1.9 23.79+2.1°
Cohesiveness(%) 15.3241.7° 17.41£2.2° 18.43£1.6" 18.68+1.7*
Springiness(%) 52.78+4.1° 54.05+3.9° 56.58+2.7° 63.89+4.2°
Gumminess(g) 115.3347.3" 107.05+6.4° 107.63+2.5° 104.14+7.8°
Brittleness(g) 60.87+3.8" 70.87+3.2° 74.4542.1° 76.76+5.3°

Y Values are meantstandard deviation of triplicate determinations, different superscripts within a row(a~c) indicates significant
p p p! g

difference at p<0.05.

F7HETE Zert delxiva sk

¥, & d¥ole BxTt Rold S5 Aol Bokxle
7382 UERHSI O} Shin er al(1999)L & 272 Hlet
719 AEE AT FA BEE HAtta &t B
o} ARG te] BAE Arlete Aol e} A= Ao

2 F3dc

3. A A

CC 7t F719] A74< vlug A= Table 354 2t} 8
718 YERE L3 CCY Hrhgo] Fold4E wolx|i=
Bl Wi ANEE Jehile a'gle ST
FAES YehliE b ge $92Q zlolrt ¢t Hue
FA7F 96.7104 60% 7} 69.30.2 CCe 747}"5
o woldsE pased Aug BRS YIS, 2,
7)) Make CC F3H71e 73—‘,’—t A3t beige, 20% 7§7]—
739 light-red brown, 40% ZH7}+= red brown, 60% H7+=
dark red brown-g YERNATE o] Zo] CCY H7to) wE A
A= 27} amino-carbonyl ¥F-2-of o]gt Wi o 2 AlgH T}
(Cheigh et al 1993).
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Fig. 2. Glucosamine of cookies with different con-
centration of chitosar-clumgkukjang(CC).
Values are meantstandard deviation of triplicate deter-
minations, different superscripts indicates significant di-
fference at p<0.05.

Table 3. Color of the cookies with different concentration of chitosan-chungkukjang

Chitosan-chungkukjang (%)

Color

0 20 40 60
L 62.69+2.73"" 49.82+2.09° 46.35+2.14" 44 41%1.51°
a -1.94+0.06° 2.2140.17° 3.5740.12° 4.95+0.83°
b 15.96+1.22° 14.94+0.92° 14.07:0.84° 14.11+0.97°
H 96.7142.45% 83.1243.19° 74.70+2.93° 69.30+1.06"

" Values are meantstandard deviation of triplicate determinations, different superscripts indicates significant difference at p<0.05.
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Fig. 3. Changes in antioxidation activity of cookie with
different concentration of chitosan-chungkukjang(CC) du-
ring storage at 20T.

Values are meantstandard deviations of triplicate determina-
tions, different superscripts within a bar indicate significant di-
fferences at p<0.05.

= 20~40% WY QA= xo]E HolR| ¥k} 60% 7t
FoAlA AT A7 kA YElkey Zwo] JiR|=
ZEE3 YA 8 7|EEE CCE 20~40% HY =2 713
A= gEks nxA @9t

Table 4. Sensory evaluation of cookie with different concentration of chitosan-chungkukjang

Chitosan-chungkukjang(%)

Attributes
0 20 40 60
Sour taste” 0.330.26™ 0.4740.19* 0.42:+0.20° 0.72+0.27*
Sweet taste” 4.51+0.59" 4.62+0.54* 4.98+0.64" 4.060.79"
Salty taste” 2.65+0.82° 2.5120.71° 2.56+0.67" 2.5340.84°
Savory taste” 5.37£0.92° 5.56+1.24° 5.9240.93° 5.49+0.91°
Off-flavor” 0.510.48° 0.69+0.53° 0.9340.42° 3.27+0.80°
Odor acceptability® 7.56:0.97" 7.5440.84° 6.85+0.89 3.4840.56"
Color acceptability” 7.29+0.72° 7.02+0.66 6.97£0.97° 3.410.56°
Overall acceptability® 7.450.80° 7.72£0.71° 6.45+0.86 3.250.74°

'™ The sensory evaluation was conducted by 50 panelists using 7-point category scaling method(0 point: none at all, 1 point: just
detectable, 2 points: very mild, 3 points: mild, 4 points: mild-distinct, 5 points: distinct, 6 points: distinct strong. 7 points: strong).

" The sensory evaluation was conducted by 50 panelists using 9-point hedonic scaling method(l point: dislike extremely, 2 points:
dislike very much, 3 points: dislike moderately, 4 points: dislike slightly, 5 points: neither like nor dislike, 6 points: like slightly,
7 points: like moderately, 8 points: like very much, 9 points: like extremely).

% Values are meantstandard deviations of 25 panels, different superscripts within a row indicates significant difference at p<0.05.
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