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Quality Characteristics of Sugar Snap-Cookie Added to Carrot Powder (II)
- Quality Characteristics of Sugar Snap-Cookie -

Seung-Hwan Hwang

Dept. of Culinary & Food Service Management, Sejong University, Seoul 143-747, Korea

Abstract

Sugar snap cookies were prepared with the addition of carrot powder (2~12%) as a source of dietary fiber. Analyses
of physiochemical properties, rheology and sensory evaluation of the cookies were conducted. Increasing carrot powder
content weakened the flour, as evidenced by decreased diameter and increased thickness, which resulted in decreased
spread factor. The water content of the carrot powder-amended cookies and unamended flour was not significantly
different. The pH and L values progressively decreased and a and b values progressively increased with increasing addition
of carrot powder. Textural analysis revealed no significant differences in brittleness with carrot powder addition, even
though brittleness did decrease with the addition of more carrot powder. Sensory evaluation revealed a preference for
cookies prepared with 2~4% carrot powder, with decreased preference at powder concentrations exceeding 6%. Addition
of a dried vegetable with high fiber content caused the dietary fiber to absorb much water content, resulting in decreased
diameter, increased thickness and decreased spread factor. Therefore, it is deemed desirable to increase the spread factor
by controlling the water content and adding emulsifiers so as to enhance the functionality and maintain the quality of

cookies.
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massE THER] T} Cream mass 37.6 g2 cookie dough mixing
bowl(National cookie dough micromixer, with head speed of
172 rpm and special cookie dough bowl)*| 3 3L A-solution
(41.01 g NaHCO; for 500 mL deionized water) 5.0 mL$} B-
solution(27.07 g NasCl, 1043 g NaCl for 1 L deionized wa-
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1) Diameter, Thickness, Spread Factor &£

Diameter+= digimatic caliper(Mitutoyo CD-20CPX, Japan)
o] g3le] 439 T2 & sl FFeS FAC
Thickness®| 7%, 6712] 715 FAlol 5% § FHAE
8}t Spread factor= diameter(mm)©l] tg} thickness(mm)
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=

= E
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437t mixingd}3L scraping 3 3914 2337 mixingdl] cream 8 47%8( )
Table 1. Sugar snap-cookie prepared with carrot powder formula
Control Carrot powder replacement(%)
Ingredient o
(%) 2 4 6 8 10 12
Wheat flour 100 98 96 94 92 90 88
Carrot powder 0 2 4 6 8 10 12
Sugar 60 60 60 60 60 60 60
Shorting 30 30 30 30 30 30 30
Nonfat dry milk 3 3 3 3 3 3 3
Sodium bicarbonate(NaHCOs) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Sodium bicarbonate(in solution A) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Ammonium chloride(NasCl) (in solution B) 0.68 0.68 0.68 0.68 0.68 0.68 0.68
Sodium chloride(NaCl)(in solution B) 0.26 0.26 0.26 0.26 0.26 0.26 0.26
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719 89 735, A ¢E 4 7](Moisture determi-
nation balance FD-600, KETT Electric Laboratory, Japan)&
o] g3l 38} WHE Zgala] 1 ghe] W& o] &8t pHE
2 & -8 H7}8) sugar snap cookieE 7HEE THE U
7HE 5 g% SHF 35 goll Wl 183 Ao A& e
& 3087 9] % pH meter(Model 740P, Istek, Korea)E ©]

&3l pHE 33 FHsl] 1 HFE Pk

3) Mz £

Wzbgk cookies AJE=A(Model CR-200, Minolta Co., Ja-
pan)Z AFE-3lo] HunterdkSl L, a, b &S 33t 21 HA
ke A3kt olu I WMte] S L:96.18, a: —0.01, b:
1.80°] 4t}

4) Texture &

A 238t cookieZE 308 ALoA WZHEE & Texture Ana-
lyzer(TA-XT2, Stable Micro system Co., England)E ©]-8-3}
<] brittleness= =33ttt ol uf]l AF8-3) probed] A7 2.
cm, $EE 1.0 mm/secE SF g on, ojn] &3 ZHL
Table 2} 2t}

W

5) 7|2 ZAt

155 A ety s & ERE 24, 2}
8- top grain, color, flavor, hardness, texture, mouth feel,
overall acceptance°|™, 97 WA Mo & 140] wj-§ vjmr)
sHe HEelth 93 e ¢ Zut otk

Table 2. Texture analyzer set up condition used for su-
gar snap cookie texture measurement

TA set up Method set up
Option T.AP Graph tape Force v Time
Force unit Gram Auto-scaling on
Distance format mm Peak confirmation on
Pre-test speed 2.0 mm/s | Force threshold  20.0 g
Test speed 1.0 mm/s | File type Lotus 1-2-3
Post-test speed 2.0 mnvs | Display and export Plotted point
Distance 1.0 mm/s | Acquisition rate 200 pps
Time 2.0s Results file Closed
Trigger type Auto Force units Grams
Trigger force 10 g Contact area 314.0 mm

Contact force 50g
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1) Diameter, Thickness, Spread Factor
G B8-S M7 cookies?] 73-F, diameter, thickness,
spread factor+= Table 33} 2t} ¥ 9] diameter= 0% 3
717} 80.87 mmE 7F A Z o™, 12% #A717}F 77.05 mm
2 71 A VER o, 10%8F 12% H7HE Atelel folA
2}ol= 9t Thickness:= 0% F717} 8.68 mmelx 7+
Z}v‘ FAE BEQT, 12% A7P7F 937 mmE 7Y £ #4E
on, T BEE WSS FolHo R Foleke A
?_501:—— HAh Spread factor®] 3%, 0% H7H7F 93.13%= 7}
2 2 S JERE T, 12% A7 82.23%E 7Y AL i
Hebgen, g v:‘?-—:kg‘ AVEES foHoz sl
t}. Diameteri= 7+43}aL thicknesst & 7Foll webA] spread
factor7} EAEe A& & 5 AUATh o] B2 o) #
&7t FE-& Bol FFEEA FAld 37} FUste] 7]
2] gpread factorel] FFE v|A = Ao Bojzlt} 2ol
&9 AEe stk AY AES F7KRE F91(Kim & Shin
2006)s} 7712+ EE H7HE F7)(Park er al 2005)2] A
o} ol Holdf4ag Wol Il e ARE ¥Ue )
7ol AA veRt A3 {FARE 23E YeRATH

Table 3. Diameter, thickness, spread factor of sugar snap
cookie prepared from carrot powder blends

Blend Cookie characteristic

ratio(%)

Diameter(mm) Thickness{mm) Spread factor(%%)

0 80.87+1.31"?  8.68:0.05° 93.13+1.44°
2 80.23+0.45° 8.87+0.20° 90.50+1.86"
4 79.25+0.91° 9.08+0.09° 87.35+1.77°
6 78.25+0.26° 9.01:£0.05% 86.80+0.61%
8 78.00+1.33" 9.16+0.05% 85.22+1.80°
10 77.1340.12° 9.26+0.10°F 83.35+1.01°
12 77.05+0.51° 9.37+0.08" 82.23+0.73"

Y Mean+S.D.(#=3).
% The same superscripts in a column are not significantly different
each other at p<0.05.
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F7)9] 83 pHE 22} Table 494 A A uhe} 2t}
FH-E 0% A7V} 6.18%E 718 AA ekt 12% A7}
E54%E 7P e gE Bo, 543~6.18%2 AAA
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Park 2008)9] A+ A9l FARG S B

pHE 0% 717} pH 90122 7k & ke 291, 12%
H7W7} pH 1.592 71 &A wew, B ue] Hrlako)
71845 pH gto] Ahste A By

EHS 713 sugar snap cookie?] A == Table 59}
2o} LEe 0% H7bt 74152 7V 3o 12% A7t
54012 7P Askm, g LS s E folzlow
Zlolx]= 74gkE BYTh adkd 0% A7 43302 71 &
%3, 8%t 10% FH7HE Alele] fo]A Aole gllen,
12% A7 13.75%= 7P 24 Yeista, 32 22s
7V @55 1 3ol ez U bak 0% ot
7} 30422 7V A JERESL 12% H7E7E 45858 7HE
AA Jelgten] 22 EUg ArigaesE fejzos 74
= A3S By} dollAe] AHE uFo] B u] cookie A
Z Al F7behs B & B39 FA4Q0 R84 Aart
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Ar) o]y Fr)A} FI)(Park et al 2005)9F A} Iz FI)
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Table 4. Moisture of sugar snap cookie prepared from
carrot powder blends

23 Rolr|o} fibiffarst
gar snap cookie®] brittlenesst= Table 63} Zrol WJEIFTE 0%
A7} 444230 g2 2 71 )01, 12% H7P7) 3,683.93 g©
2 Vg Ae gg vertont, 92 #2e WHE5E glol
ZlolA)E ZAge] 9ot ARE Alele] foF Aol gl A
o2 UEth o) B A7olA cookied] 4 Trke] Wizt
7} A9 gl 33t M2 23 A e A eE Bl

5) 7|Z= ZHAl

Top grain 0% F7late] 7.502.2 714 E9gen, B
TS ARl we AzErt ejzier, 2~6% A7t
T AF 3] oA Aole AL 2 Uehtt Colore
6% A7V} 7V £5k3, 12% 7P 56322 7 wkth

By

1.
L

Table 5. Color of weak flour sugar snap cookie prepared
from carrot powder blends

Color value

Blend ratio

(%) L a b
0 74.15+0.80°"  433+030°  30.42+087
2 66.23:£0.70" 7.9040.29°  39.58+1.79°
4 62.74+0.89° 9.28+0.71°  43.59+1.06°
6 60.17+0.75° 11.64£0.15°  44.96+0.46%
8 57.35+0.67° 12.70£0.38°  44.55£1.42%

10 56.34+0.30" 13.18+0.44°  45.69+0.52°

12 54.01+0.34° 13.75¢0.07°  45.85+1.03°

Y Mean=S.D.(n=3)
* The same superscripts in a column are not significantly different
each other at p<0.05.

Table 6. Brittleness of sugar snap cookie prepared from
carrot powder blends

Blend ratio (%) Moisture (%) pH
0 6.18+0.49"? 9.01+0.21°
2 5.96+0.08" 8.47+0.03"
4 5.81+0.05° 8.19+0.16°
6 5.70+0.30° 8.02+0.06™
8 5.67+0.40° 7.85+0.00%
10 5.51+0.83 7.75+0.02°
12 5.43+0.35° 7.59+0.08"

Blend ratio(%) Cookie brittleness(g)

0 4,442.30+310.76"%

2 4,383.70£266.50°

4 3,999.83+481.61°

6 3,991.67+489.30°

8 3,913.03+611.22°
10 3,688.10+243 69"
12 3,683.93+202.96"

" Mean+S.D.(n=3)
? The same superscripts in a column are not significantly different
each other at p<0.05.

" Mean+S.D.(r=3).
? The same superscripts in a column are not significantly different
each other at p<0.05.



20(2): 307~312 (2010)

g2 22 37}k Sugar Snap-Cookie®] EA S430 #E ATQ2) 311

Table 7. Sensory evaluation score of sugar snap cookie prepared from carrot powder blends

Blend ratio

Sensory evaluation score

(%) Top grain Color Flavor Hardness Texture Overall acceptance
0 7.50+1.41° 6.50+1.10° 6.63+1.20 6.50+1.59* 6.50+1.46" 6.75+1.29™
2 6.63+1.15™ 6.88+1.09™* 6.81+1.11%¢ 6.75+1.44° 6.69+1.45% 6.81+1.17%
4 6.69+1.25% 7.25+1.18% 7.56+1.09 6.81+1.68" 7.06+1.34° 7.56+1.21°
6 6.94+1.29™ 7.63£1.20° 7.44+1.03% 7.06£1.29* 6.88+1.31%° 7.44£1.26°
8 6.19+1.38° 6.31+1.25" 6.81+1.33"¢ 6.75+0.86° 6.56+1.03° 6.44+1.15°
10 5.63+1.36° 6.06+1.39 6.00+1.26™ 6.63%1.20° 6.50+1.10" 5.94+1.29"
12 5.44+1.41° 5.63£1.54° 5.50+1.10° 6.31+1.30" 5.94+1.12° 5.50%1.15°

D Mean+S.D.(n=86).

? The same superscripts in a column are not significantly different each other at p<0.05.

Flavor®] A%, 4% A7V} 75602 71 £33, 12% H 7}
7} 55022 7F 2 2k Btk Hardness®= 6% A7} 8
S o 7.060.8 7P ko, 12% HIPL 6318 JFF w
SA| T 7-2]F Aol GIAUTE Textures 4% A7F7) 7.06.2-
27 L2 712EE 2o, 12% A7V} 5.94% 7
W9k 0%, 2%, 6%, 8%, 10%A10]9] 914 Aol giith
Overall acceptances= 4%% W 7FF 713527} &0y 4%,
6% AFQ o8 Aol fle ReE HAZn,
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