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Preparation and Quality Characteristics of Sugar Cookies using Citron Powder

Hae Young Kim, Hee Jung Kong
Department of food Science and Nutrition, Yongin University

Abstract

Sugar cookies using various levels of citron powder were prepared and the physicochemical and sensory
characteristics were investigated in this study. The pH of the dough was relatively lower in the groups with
increased citron powder. The yellowness of dough color was significantly increased from value of 23.47 to
36.99 as the substitution levels of citron powder content was increased (p<0.05). The degree of gelatinization
of the dough measured using DSC was reduced with increasing delayed with the increased amount of the
powder content. Cookies with powders content of 4-6 g showed significantly lower water contents than
compared to those with 0-2 g(p<0.05). The spread factor tended to decrease as the substitution levels of the
sample groups were increased. The results of sensory characteristics showed significantly higher bitterness and
lower sweetness with the 6 g substituted sample group at (p<0.05). Desired citron cookie was prepared with
the group of a substitution levels of 4 g citron powder from the confounded viewpoint of the

physicochemical and sensory properties that were investigated.
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Table 1. Formula for cookie with varied levels of citron

dx A HEY-200 T

peel powder (g)
Ingredients Samples s1” 52 83 54
Cake flour 225 223 221 200
Granulated sugar 130 130 130 130
Salt 2.1 2.1 2.1 2.1
Baking soda 2.5 2.5 2.5 2.5
Emulsified shorting 64 64 64 64
Dextrose solution” 33 33 33 33
Water 16 16 16 16
Citron powder 0 2 4 6

YCookies with 0 g, 2 g, 4 g, and 6 g of citron peel powder
789 g of dextrose was dissolved in 150 ml water and 33
g of the solution was used
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2. #AFI19 HE
A #Fy JFEE AV HFAFI= AACC
method 10-50D(AACC, 1999)¢] W& dF+3 st
Qgom, Table 17 2 AR TS ETAHE)
2 Azsgh. £EY, 49, &7, &0F Y4 E
(model K5SS, USA)ell @ speed 2014 3#3F 2¥
*‘Eﬂﬂ 2 7tz EEE F dextrose g9 &
T;]-/\] speed 4ol A 287 335ttt 20 mesh
7ﬂ°ﬂ A adE 9 FANEE 44 0g, 28, 4 g
6 g Y speed 20014 283 o EFdAh EFohe
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I Add shorting, sugar, salt, soda in mixing J
l
l Mix for 3 min at sp 2. J
} «—Add dextrose

solution and water.

l Mix for 2 min at sp 4. J

| «<Add cake flour and

citron peel powder.

( Mix for 2 min at sp 2. J
l

Flatten down mounds with palm of hand and

roll doughs to thickness of the guage strips.
l

ICut cookie with diameter of Scm cookie ringJ

!
Bake cookies for 10 minute at 160°C of lower
oven temp. and 1807 upper oven temp.

l

‘ Cool down at room temp. for 1 hour. J

Fig. 1. Preparation procedure on processing flow for
cookie preparation with varied levels of citron peel
powder
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2 QR e #7149 Aoz Asd. F F 0 g A7 AlEFo] 11540CE 713 2A &3
71%k&2] Hunter M 2oA 719 FEE Jel& HAth Es8le] 8F=HE duxe ¢ dgd(a
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Table 2. Physicochemical properties of citron peel cookie dough presentation with varied levels of citron peel powder

Physicochemical Samples s1” 52 53 54
Water Content(%) 15.3+0.00a” 15.310.27a 15.2+0.00a 15.240.00a
Density 8a 8a 8a 8a
pH 6.80+0.02a 6.67+£0.02b 6.60+0.02¢ 6.51+0.03d
Hunter’s color value L” 77.44+0.02b 77.60+0.02a 77.44+0.01b 77.45+0.02b
Hunter’s color value a” 0.20+0.02a -0.78+0.12b -0.88+0.06b -0.74+0.08b
Hunter’s color value b” 23.47+0.03d 27.85+0.04c 32.42+0.06b 36.99+0.04a

YCookies with 0 g, 2 g, 4 g, and 6 g of citron peel powder
Duncan test; The same letters in a row are not significantly different (p<0.05)
Hunter’s color difference; L(ligetness), a(redness), b(yellowness)

Table 3. Differential scanning calorimetry characteristics of citron peel cookie dough with varied levels of citron peel powder

amples 1
D Samp S1Y $2 s3 sS4
To” 54.78+3.48a" 60.83+3.13b 67.51+1.63¢ 97.44+2.83d
T 115.4 +0.84a 115.60+2.49b 120.80+2.52¢ 122.80+4.95d
T 159.30+1.78a 162.30+1.63b 183.90+1.60c 193.10+1.65d
AHKI/g)* 242984+45883.45a 296148+21700.78b 30141c+68688.62¢ 422972+35942.55d

YCookies with 0 g, 2 g, 4 g, and 6 g of citron peel powder
2)To(opening temperature), Tp(peak temperature), Tc(closing temperature), A H(enthalpy)
Duncan test; The same letters in a row are not significantly different (p<0.05)
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Table 4. Proximate Composition of citron cookies with varied levels of citron peel powder (%)
Samples 0
Composition 51 S2 53 54
Moisture 6.67+0.12a” 6.53+0.12a 5.60+0.60b 5.53+0.61b
Crude Ash 0.81+0.01b 0.81+0.01b 0.8310.04a 0.90+0.00a
Crude Fat 15.23+0.15a 14.51+0.99a 14.39+0.44a 14.15+0.47a
Crude Protein 4.44+0.05a 4.44+0.05a 4.44+1.00a 4.44+1.00a
Carbohydrate 72.87+0.07d 73.71+1.14c¢ 74.73+0.87b 74.974£0.19a
YCookies with 0 g, 2 g, 4 g, and 6 g of citron peel powder
DDuncan test; The same letters in a row are not significantly different (p<0.05)
Table 5. Spread factor, hardness and Hunter’s color values of citron cookies
Samples 1)
Properties S1 S2 S3 S4
Spread factor 13.29+0.94a” 12.76+0.15a 12.10£1.07a 12.52+0.30a
Hardness(Nj/or) 391.21+87.89d 431.66+20.02¢ 501.62+136.13b 570.46+52.52a
Hunter’s color value L” 79.23+0.02b 79.52+0.02a 77.37+0.01c 76.34+0.00d
Hunter’s color value a” 4.23+0.08b 2.88+0.09¢ 4.533+0.03a 4,50+0.10a
Hunter’s color value b” 23.19+0.03d 29.04+0.06¢ 30.66+0.04b 33.57+0.08a

YCookies with 0 g, 2 g, 4 g, and 6 g of citron peel powder
PDuncan test; The same letters in a row are not significantly different (p<0.05)
YHunter’s color difference; L(lightness), a(redness), b(yellowness)
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dAR T ZAARE S NG 158 Fllee &
2004), *+71ARE AV FJ(Park BH E 20059
A Ax7t ZA%e Yetd o 719 Hunter 8
E AAAA FI1Y d=E YEE LS 2 g A
B Tl 7952% %, EZFHY fog8go v 3
ZFE AR, 4 gH 6 g AVt ANEEL TF 47.373%
76.349] Fo® YXFET {FYFoR 42 YEE
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Table 6. Sensory evaluation of citron cookies
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oA L, He AEY agh?}t =3 AE b@e U=
Zol wla flMem A ZFHo el H
a opzte) edAMe Uehl FA2A wEF

2HH B5AAE Table 63 2ok =AFPEE 2
g 4 g A7 NE 2ol 47 423% 4959 goz
dzzeg 9802 o 249 IPES BIo

W 6 g9 FAVAE F& 1772 N §9Fez &
A Y H(p<0.05) Hunter M =9} {FASH AFA4E H
. FA 2 72 Ty 7FE FJIF ATl U
Zd H&] fFYHez A BHACH 6 g 3
7t NEFY #2 2 & FAE BPoy 4 g
A7t +F FYAE BolA e &gt vu gix
T 24 g HA7F NEEAA= FYAE Bolx &
e 6 g FVF ANEFELE FYFHo=E I
(p<0.05). FA Fv= 2 g H7Io] 4689 ;o=
MEY 12384 {foFez ZstA FHr7FE Ao
6 g A7t 7.639 o2 7pF /2 Fnost 2o
BAEE EIoY 4 g AVMEY 7138 FAE B2
o)z @strt. FI13H vl FA FHH HF AL
A8 o] 732004 7719 oz YzZRrRT §9
Aoz ®A F7HATHP<0.05). F2 F7 JFF
ojgt a2 Xy 24 g HUF ANBEEAAE
aE Holx gReovt 6 g AV AEELS F93F
22 F¥A B ATHp<0.05). #5AA ] 9T 7
EE 2 g% 4 g AUMEol R FAXE Ho)
A dskom 6 g AEES R A2 ZEY 79
oz A B7FE A tHp<0.05).

Samples
Variables on s1” S3 S4
Sensory properties

Yellowness 2.64+0.85¢” 4.23+1.58b 4.95+2.43b 7.77+3.03a
Citron aroma 1.26+0.94c¢ 4.2b+2.94b 5.95+3.05a 7.40+4.43a
Sweet flavor 8.05t1.47a 7.34+1.74a 7.28+1.83a 6.12+8.92b
Citron flavor 1.23+0.87¢ 4.6812.81b 7.131£2.60a 7.63+3.67a
Baked cookie flavor 6.11+1.73b 7.34+1.48a 7.32+1.40a 7.71t1.72a
Bitterness 5.58+1.51b 6.54+1.68b 5.57+2.07b 9.45+2.18a
Hardness 5.76+1.94b 6.411£2.07b 5.63+2.08b 10.03+2.21a
After taste 5.6ct1.18c 6.67+2.09b 7.81+2.02a 8.71+2.64a

UCookies with 0 g, 2 g, 4 g, and 6 g of citron peel powder

JDuncan test; The same letters in a row are not significantly different (p<0.05)
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