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Quality Characteristics of Sugar Snap-Cookie Added to Carrot Powder (1)
- Rheology Characteristics of Cookie Dough -

Seung-Hwan Hwangf and Jin-Sook Hong

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

Abstract

This study involved the making of sugar snap cookies with the addition of carrot powder at two to twelve percent which
furnishes modern people with much lacking and needed dietary fiber. The review of the physiochemical properties, rheology
and sensory evaluation of such contents resulted in the following findings: The sedimentation value and Pelshenke value
all decreased in weak flour with the addition of more carrot powder, in comparison with the control group. The water
retention capacity (WRC) and alkaline water retention capacity (AWRC) all increased in weak flour with the addition of
more carrot powder in comparison with the control group. As for the gelatinization properties of the test samples measured
by rapid visco-analysis, the addition of more carrot powder resulted in the initial pasting temperatures increasing in the
case of weak flour, yet showing no significant difference between the control group and the carrot-added groups, as well
as the maximum viscosity, minimum viscosity and final viscosity all showed the tendency of decreasing. The addition of
more carrot powder led to the peak times in the mixographs for weak flour all exhibiting the tendency of decreasing, which
might be interpreted as gradually weaker physical properties of the dough as well as less stability in the shape of the dough

in turn.
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Cream mass®] #Z= A%, €4 £f 2 sodium bicarbo-
nateZ Aol W2 mixer(Horbart N-50, with the flat beater)l]
Stk KEYS 19904 30%, 2100l 28 303, 3%l

4%} mixing3}3L scraping 3 3“4'01]/\1 257} mixing3}<] cream

m

massZ TFETE Cream mass 37.6 g2 cookie dough mixing bowl
(National cookie dough micromixer, with head speed of 172
rpm and special cookie dough bowl)ell % 3 A-solution(41.01
g NaHCOs for 500 mL deionized water) 5.0 mL9} B-solution

(27.07 g NayCl, 1043 g NaCl for 1 L deionized water) 5.0
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3) Sedimentation Value2} Pelshenke Value

Sedimentation values AACC method 56-61A(2000)]
A 24813t} S5 1 Lol bromophenol blue 4 mge 7l

Zksle] solution AS TEIL lactic acid 250 mL9} S/HG
750 mLE 4101 1 L7} H=5 8l3 6A3be<t 71 BFAIA
zZA| 59T} Solution B 180 mL<9} isoprophyl al-
cohol 200 mLE 7}sted &8kela 1 LE %83k solution C
Z THEQIT 100 mL 3 A -] 32 g«] AgEde &
solution A 50 mLE 7}3la vl & @& %, 123] 75 ]'74]

= i ,

solution B&

£ Arlsle] 387 EFATE TS Do W 40 g o2 EEI 28I AFAH oA 3023F 1897} HE
< Yy g Buke wrke 259 0, 2, 4, 6, 8, 10, 12%  A-AZIIL, 1% 302 B AU 12|32 solution B 25
vl Hriste] 1023 £33 th3 ¥HE& scrapingdhal mLE 7}eka 2527 43)A3t T, 13 45% WAF F 30%
5%7F %, scrapingdtil 13) Wk & 527 £33l vk 7r 183] 3 AAIF| 1, 1% 30x WX|A]F)2 A 1523 93]
2 P WA F 1087 R AAE £2S AUtk
Pelshenke teste= H]7 ol TH5E 70 mLE Ho} 30T wa-
4. 77| gk=o| 0|55t EN ter bathol] Yol T3 T2 v|7]d)] =glolo] ~E 32 gdll &7/
42 50 mL Y3 1587} 30T water batholl *=| ¥ THA] 50
1) et M2 2M mLE 743 4o} o] 30°C water bathol F¢ivth ==&
b AR B4 AACCH000) ] Eoto] SAsIGT:. @ Eo]l % AH/FE AR 3 g& & HF 0| ¥ ]
FH-2 AACC 44-19(2000), T2 AACC 46-13(2000), A 2E g 18 mLE A/ T 287 JEARvtEe 7 wE
Table 1. Sugar snap-cookie prepared with carrot powder formula
Control Carrot powder replacement(%o)
nerodient (%) 2 4 6 8 10 12
Wheat flour 100 938 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(NaHCO3) 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(Na;Cl) (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




124 Fe-E4% HolAlol RIEEHTE

8lo] dough ballS THEX FHF7F B7 H]A ) €} dough 7) SA 24
balle] B]4 "ol AF7IRY AIZME 330k A B2 SAS(Statistical Analysis System, version 9.1,

: SAS Institute INC.) 7] packageE AH&-3le] F-AHE-A(ANO-
4) Water Retention Capacity(WRC)2} Alkaline Water ~ VA)2 AA181g 3, 24 24 Hiate] FoiL p<0.05o2

Retention Capacity(AWRC) Duncan’s multiple range test® 3}t
WRCE A5 +8 FFE FH3ld 7T E5&8
Eo) AR WE D 4 B4 Wrlshs W O 2(Collins & Az 9 nH
Post 1981) 33T} Tubed FAS S48} 50 mL tube
of vl Rl 93 Buo) ool HrlE AR 2 g8 ¥ 10 1. Al2e| olsters 4
g9 FFFE Bon, voltexing F A& 2087 BA5a
THA] voltexingdld 2087 X3 ohg 5% HEo= 43) 1) et H4E 24
voltexing®F & 4182171014 3082 4TIA 3,600 rpmS B AFold Aled vrER, B 2] ojsiEty 4
2 PR T A5Ae Bkl AHE A8 FAE 2 ZAFE Table 20 Yehd nle)} 2o} $Eo e v E
23t 13.20%, B B'4-2 8.70%°] 31, Tl ke v R 9.00%

AWRCE AACC Method 56-102000)°] wheh 4 Eeld o)y, B2 UL 8.10%|Avt A e wHE e 4%
& vlg] FAE Sstn wE iy 3 Ede] %EE Hrl 085%°)3, B BUL 241% Ul vlmdt tha &
AR 3 g8 AT Y& F 0.1 N sodium bicarbonate Al S AT 3 L W Eo] 030%E eI,
solution 15 mLE A713le] 2 o] 31 2087 x3ch W 22 BUL 480%2 SHHNACL F Ho] Ahar HEHE
X F 58 7HA0® 43 voltexingdta YAE2]7]] 8,000  ©) 025%, B BEel A9 2823%9F WrFFET} Aol R
rpm .2 4ToA] 158 AR sid F5dS Tty I &9 ko] wl¢ ESioh
g A5 FAE HY

2) Sedimentation Value2} Pelshenke Value

5) Rapid Visco Analysis(RVA) w2 Bt A7) Sedimentation value?} Pelshenke value©l]

RVAE Rapid visco analyzer(RVA, Model 3d, Newport Scen- P X 9 3FS Table 3914 VFERG vk}l 2t} Sedimentation
tific, Sweden) & ©]-&38l] £33k Canisterd] T EI  values 0% H7PF17.75%2 7P & 48 vERIoM, 12%
G Bido] o2 /MR AR 35 g% 25 mLe THTS AHrkEO] 13.0028 JPY @ ghs el dAdes &
Y1 gL 7HEo] dirrer® Wo] RVAE o] &3] 25T & 249 H7lgko] V18-S foldoz 7hashyl ggte
AA 95T7A] 5T/minZ 7HE8Ea ThA] 95ColA 50C7x] U, B2 B2 Hrlel 71845 gol st ¢
5C/min WY2Zele] 33 /A &%, 1 HAx A AL, 3 YkA 0 & Sedimentation valuet 71 #o] 45 gluten®] Y}
T A= 5% 7931 tHBason ef al 1993, Ross ef al 1987).  EFZ-o| £ Hlolt}. wjebr dhe 9] Sedimentation values 20

mL ©|8t2 F7] AZo AT AL 20 mL ©|3E vt

6) Mixographof| 2Jgt @t S4 Pelshenke valuet #2582 th2wo] 66.50%2.2 7Hd &

Mixograph 5/3-& AACC method 54-40A(2000)°]] wkA %1, 12% A747} 3600808 7P Askm, d2 B Hot
10 g Mixograph (National Mgf. Co. Lincoln, NE, USA)E A} o] 373l whebA gho] adte Z3dE itk 92
£3lo} W B(56 mL/10 g flou)®] HA 48 T4 73 BT Pl gl 715l niet Sedimentation value
% Mixograph & 278 5}%] midpeak time, midpeak heigh, width 9} Pelshenke valuet= gko] Zadte 2 %& B3t °ole 9
peak, width at 8 min 52 &% 3tk = Bl Hridgol FT7VESE glutend] Fdol AR

Table 2 Chemical compositions of wheat flour and carrot powder

Flour Moisture(%) Protein(%) Fat(%) Ash(%) Total dietary fiber (%)
Weak flour 13.20+1.16" 9.00:£0.56 0.85+0.25 0.30:0.68 0.25+0.02
Carrot powder 8.70+1.28 8.01+1.31 2.41+0.59 4.80+0.25 28.2340.59

D MeantS.D.(n=3).
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Table 3. Sedimentation value and Pelshenke value of
sugar snap-cookie dough added to carrot powder

Blend ratio Sedimentation value

Pelshenke value

(%) (mL) (min)
0 17.75+0.35"2 66.50:0.71°
2 15.50+0.00" 53.50+0.71°
4 15.00:£0.00° 49.00:£4.24
6 14.75+0.35° 45.50:£4.95
8 13.500.71° 44.00+1.41°
10 13.25+0.35° 37.00+1.41°
12 13.000.00° 36.00+2.83"

" MeantS.D.(n=3).
% The same superscripts in a column are not significantly different
each other at p<0.05.
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3) Water Retention Capacity(WRC)2} Alkaline Water
Retention Capacity(AWRC)

T Bdel Arigk whE WRCS AWRCH| X d
& Table 49} 2T} WRC 0% H7H0] 62.79%2 7V &2
$e BT, 12% A7) 964002 7H w2 g U
Wk B E2e) Hrieke] FHel Wb WRC kol &
ooz ZIIHtE AWRCE B B2e] Hylge] 71
3ol W} AWRC ko] Z7181dth AWRCS WRC 2% &
o e HrhEe] 7Kg met 1 ghel Fshe AEE

3713} Sugar Snap-Cookie2] 2 S0 &3 A1) 125

Qfae) 25, A, ARl 2710 whet
g withy Badted B A7sl gA48 A7E Jepin
(Ochiai-Yanagi et al 1978, McConnell et al 1974).

4) Rapid Visco Analysis(RVA)

ST Az FEE e F719] ¥59 RVAE Table 5
of VR T). vFeE B2 initial pasting temperature= 0% 3
W7} 73.63CE 7P ¥kem, 12% H71 81.00CE 7H48
Eoron, g Fite] Arleke] Sl webA feHoes

Table 4. WRC and AWRC characteristics of sugar snap-
cookie dough added to carrot powder

Blend ratio(%) WRC(%) AWRC(%)
0 62.79+3.94 44.52+1.73"

2 66.775.81° 49.26+2.07°

4 73.4441.81°" 52.96+4.17%

6 79.14+4.75 52.8640.09™

8 84.5547.13™ 57.002.33%

10 91.30+4.83% 58.81+2.64°

12 96.40+1.53" 59.43+1.48"

Y MeantS.D.(n=3).
? The same superscripts in a column are not significantly diffe-
rent each other at p<0.05.

Table 5. Rapid visco analyzer (RVA) pasting characteristics of sugar snap-cookie dough added to carrot powder

Blend ratio

Rapid visco analyzer

(%) Initial pasting temperature Maximum viscosity Minimum viscosity Final viscosity
(0) (B.U) (B.U) (B.U)
0 73.63+0.88"* 194.15+4.27° 126.96:+4.54° 225.65+6.87°
2 75.00£0.00° 187.21+1.47° 121.3440.94° 216.63+0.18°
4 78.0020.00° 173.65+5.33¢ 107.38+2.76° 200.79+2.88°
6 78.88+0.18 164.73+2.26° 100.84+1.41° 192.52+4.33°
8 79.500.71° 155.88+1.48" 93.17+0.71° 180.83+2.47°
10 80.75+0.35" 151.40+2.50° 90.98+1.56" 176.71£2.77°
12 81.00£0.71" 155.2345.74° 91.732.09° 177.4443.92°

Y MeantS.D.(n=3).

? The same superscripts in a column are not significantly different each other at p<0.05.
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%718t} Maximum viscosity+= 0% 2717} 194.15 B.U.E
W & g e, 8% F71) 155.88 BU.SE 7P =
A VEbton), 8%, 10%, 12% A7HE Alo]9] foA zjole
AT}, Minimum viscosity= 0% 717} 126,96 BU.E 713
A Jehgtom, 12%914 91.97 BU.S.2 JERLT, 8%, 10%,
12% H7baoll A 23 Aol ey g2 B Z7}
ghol] wabA] ghe] 7+431I ). Final viscosity: 0%} 2% 3
7}7} 225.659)F 216.63 BUZ #<23 o)zt gled, 10%
b 7V A e HY o, 8%, 10%, 12% F 7 Alole)
94 Aole gt ol B2 B2e Holdwast AE
9] 335 FAzl= AR HAAAY, ol &2 A7} 4
whol F2 E4(Shin ef al 2007)3 FAME AL BTt

5) Mixographoil 2|5t gt= £4M

P Bake] Aotk uhE mixographol] ¥ 542 Table
69} 2t} Mixographs W5l Eeld B4, dUrtge] 5
F5E& 52 d3sed ¢ F83ltHFinney & Shogren
1972). Mixographe H7HF F5 2 H7HEd| delr] 342
mixograph pattern$ 2] ETHCollins & Post 1981). B8 &
< peak time 0% 717} 340802 71 AA Jehgo
o, 12% A7t 1.628 02 718 24 Jelhgon, g2 2
4g K] wet feldor 7HASIGIT) Peak heights
43.67~ 4257 mmZE AEE Alole] {4 o)y} gl
With at peak-S 0% d717} 1033 mm=Z 718 @A vEelgte
o, 12% A7 1837 mmE 7 A UYelgn g2 B
S HANVERE ol felH oz 2718 2, with at 8 min
= 0% H7P7F 467 mmZ 7Y =4 JERGe™, 12%7)
1.40 mm= 717 @A Jepgch

ol 2ol dfs H7t Al mixing time¥} mixing height7}

Hoprlo} &Rk

Zrashe A} A Vbt 919) mixograph 5492
g I £EE e 6 A FE 580 71
& Aoz g HSosulski & Wu 1988).
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AACC (2000) Approved method of American Association of

Table 6. Mixograph characteristics of sugar snap-cookie dough added to carrot powder

Mixograph characteristics

Blend ratio(%)
Peak time(min)

Peak height(mm)

Width at peak(mm) Width at 8 min(mm)

0 3.400.09"% 43.30+1.80° 10.33£1.31° 4.67+0.42°
2 2.90£0.11° 43.57+0.72° 11.5040.85" 2.83+023°
4 2.66+0.10° 43.17+0.81° 11.80+1.00° 2.63+0.32™
6 2.61x0.36" 43.60+1.56° 12.93+3.36" 3.27+0.25°
8 2.25£0.27™ 42.57+0.90" 14.10£0.80% 3.20+0.30°
10 2.06:0.26" 42.80+0.98" 17.17£0.75% 1.8320.76™
12 1.62+0.14° 43.67+0.72° 18.374+2.45° 1.400.70®

D MeantS D.(=3).

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



201): 122~127 (2010) BT L 718 Sugar Snap-Cookied] F2 S/l &gt A7) 127

Cereal Chem. 10th. ed., Association. St. Paul. MN USA.

Bason ML, Ronalds JA, Wrigley CW, Hubbard LJ (1993)
Testing for sprout damage in malting barley using the ra-
pid visco-analyzer. Cereal Chem 70: 269-272.

Collins JL, Post AR (1981) Peanut hull flour as a potential
source of dietary fiber. J Food Sci 46. 445-448.

Finney KF, Shogren MD (1972) A ten-gum mixograph for
determining and predicting functional properties of wheat
flour. Baker's Digest 4: 32-42.

Gorczyca C, Zabik M (1979) High fiber sugar-snap cookies
containing cellulose and coated cellulose prodcts. Cereal
Chem 56: 537-540.

Lee BW, Shin GJ, Kim MH, Choi CU (1989) Effect of pre-
treatment before air drying on the quality of carrot flake.
Korea J Food Sci Technol. 21: 430-434.

Lee JA, Park GS, Ahn SH (2002) Comparative of physico-
chemical and sensory quality characteristics of cookies added
with barleys and oatmeals. Korean J Soc Food Cookery
Sci 18: 238-246.

Matz SA (1968) Base cake and plain cookies. In: Cookies and
Cracker Technology. AVI Publishing Co., Westpost, CT,
USA. pp 119-136.

McConnell AA, Eastwood MA, Mitchell WD (1974) Physical

characteristics of vegetable food stuffs that could influence
bowel function. J Sci Food Agric 25: 1457-1460.

Ochiai-Yanagi S, Miyauchi H, Saio K, Watanabe T (1978) Mo-
dified soybean protein with high water holding capacity.
Cereal Chem 55: 157-167.

Park YG, Kang YH (2004) Effect of single cell of carrot and
radish on the fecal excretion properties, mineral absorption
rate and structure of small intestine and colon in rats. J
Korea Soc Food Sci Nutr 33: 505-511.

Prosky L, Asp NG, Furda I, DeVries JW, Schweizer TF, Har-
land BF (1985) Determination of total dietary fiber in food
products collaborative study. J Assoc Off Anal Cereal Chem
68: 677-680.

Ross AS, Walker CE, Booth RI, Orth RA, Wrigley CW (1987)
The rapid visco-analyzer: A new technique for the estima-
tion of sprout damage. Cereal Foods World 32: 827-829.

Shin DH, Kim DW, Jeong YN (2007) Quality characteristics
of bread added with Aloe(Aloe vera Linne). Korea J Food
& Nutr 20: 399-405.

Sosulski FW, Wu KK (1988) High fiber bread containing
field pea hulls, wheat, corn and wild oat bran. Cereal Chem
65: 186-191.

(20102 1¥ 21 Ha, 201040 2€ 16 A=)



