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Quality Characteristics of Cookies Containing Beetroot Powder
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Abstract

The goal of this study is to show that the investigate is preference of beetroot cookie is preferred by consumers and can
help to replace calcium, which is depleted because of the stress. As the amount of beetroot powder is increased, pH value,
spread factors, loss and leaving rates, and texture properties of cookies were decreased. As a result of the measuring of
colorimetric characteristics, the values of “I”, “a”, “b” were all decreased as the amount of beetroot powder was increased.
The cookies containing 30% of beetroot powder was estimated as the most suitable to eat because of the flavor, color, and
taste of the beetroot. But cookies having 20% of beetroot powder were estimated as the best to eat because of the texture,
sticking power, hardness, and general preference. According to the results, the cookies containing 20% of beetroot powder

were selected as the most suitable cookies to eat.
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Y E(Beta vulgaris Ly= F3ll4o] £ betalainAl ] A
EAZ F9 M= A9 betacyanin} 32| betaxanthin
o7 FAE0] o (Lee et al. 2005), AP -(sugar beet),
2= (chard), <] (Mangold)e} fAFe 2AzHEZ U 9
A ZFaf Aoto] Y4kx](Rural Development Administration
2013)01H H, =R UdHE 5 g oy vetellA
A A=, vl=) i ZTto| oM A, SEvhet
M= ZFYEe} AlFEolAl A ALFETHKim 2009).

Constabel F & Nassif-Makki H.(1971)2 HEE ¥ &
Tol HHo] Mo A e ZAS ur gato] il 7
B4 HlE A9 FHgo] mom, et slEaae] A28
7t grdstar SFEAlobd e SR AJE|gido] Erth Bt
PAHEoAl Lol 7 e FAEAR wE 7|Fe e =
o|aL, H|ES] A-fivt FH|ZHES] AR IS HEA
7|, 2oj#d et el 37 UthKim & Kim
2009). Yol Ao F3F W7t FH2A T {714 A
Iah, SARE e e A7F wiol] F2lolA] s

-

(Jang et al. 2009)0.2 AL&HN o} A2 WH A5
SHE 747e] Bale] Eolel wet Aol @ #Akt A
o AH=g=2 o} AEp Z2|ste] o]g-ghth. Esh 2 F9
MR AR, SAE, ofo] 2T, A E, Alo]a ¥ A
Ao 2w ARS8k Ath(Douglas R 2002).

HEg} i APAT2E v Aa E 7B F
77t Aoldakd AAAe viX= E3] tigh A(Kang &
Lee 2003), HIE 77} wl=2l A5 AR|e] 4 & F4l
n] X G| thek A(Yang & Han 2005), TLC, HPLC
o]t 2% T HEHE FRFARIT(Lee et al. 2005),
A AL HIES] E8]sket4] 54 B betalain A4 QF
n)xE gakl] it AH(Kim et al. 2007), A3
ZEG VE 5L A7kt 952 2hhitg 859 &
g)3}etd Ao thak A7 (Son et al. 2008), HIE FE5
A7t A2 FF] A F FEEA sl gk A (Park
et al. 2009), ZAZHE FEE9] cell systemol|A Hits) 2
gAdad A(Jang et al. 2009), &3 HIES HU1ek A
glo] FAEA ] th3k A7 (Cho & Choi 2010), H= HE
o] A7t WAAG T AAL AR 23 LA QHY
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Adoll i3k At(Jeong et al. 2010), HIEQ71EES H718k A
719e] FAEA AT (Yoo & Ko 2014)Z thi 2% 3
B8 AIFlon, )4 HIES JHAIZ] AT HE 71F
£ ket woldn] F7]9] Az HA sl tigh A
o]th(Joo & Kim 2010).

A AZAEe] vt Fieks o2 AAEe] A3t
o} 7hasheo] F8 2R10 & HA} AH|Rpe] 7|57} A1gs)

Fsh(Park 20120014 FZoll= A7 S 715485 SV
7 T A B AF7F o]oA| AL ATH(Lee & Oh 2006).

79| 715738 EolaA} ARGg Mo FAlERE
chaul BakPark 2012), oFE E2(Shim et al. 2012), A<
g F7](Kim et al. 2012), JZE(Lee et al. 2011), 3}
7}7(Park et al. 2010), ="d(Song & Joo 2009) & ©I
&3t A=A

F7)e 9= F3 Aol 5% 21 (Shim et al. 2012)
o= ®7] At Ao} 2 o] F# 7H, F2](Jang et al.
2010)0.2 tefsh AR FollA] 7 o= of 855 St
oo & A= kgt 715788 Ad HALA] HIEE o]
slo] 715 Azstaral stk v E o]Q]e] 7|TAES A
Age] AM-S Fehstaral A A oA ARg-she v
F5 FARE ARl AxFoER 1 54 713
S5t HERT ARRFT|9] 7| 2ARE AL,
HE ARE-S] thedd AlAoF 2HRke] Yute] 7 &
T} thEFAy Aol Agtet vighS
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1. M=

B /\17‘540]]}\1 /\]-Q——c's AEE HE BEoe Zl:ﬂ*:?—ﬂ‘-?—.‘é_
Foprt FFA $UT 100% 771 HE FoS 79
o]—OE] /\]——9—0]—)3\57_ u17]— = Eﬂfﬂ—zﬂl:r'.(_r) 1= 11}.9_;]‘%_% /\}__g_
9o, HEE Aeeg, AEo o] AFS SFEAE

Ade 254 AFS /‘F‘l Sttt

2. F7|9| M=

HERZS H71sh F7]19 Axe= APH([Lim et al
2009) o]-&-ato] A|ZsHASL Wi FH]-&-2<Table 1> 74Tt
AFE WY, 4", iﬂ% 9 A 7](5K5SSA, Kitchen Aid,
Whirlpool, USA)ll ¥ 2¢to g &2 wyl & 4ttog 52
7F £ AR T 1BP° Al Holl vhro] FYekd
o}, 7kl FolF7] 13] AAE A3 E ?}—a—%v} o]7]
o A& % BEEriRel HEDSHE ¥ &5 & ¢4
WS 5°C WAAA 1A FAARL SmmA 7
2 gYdsil "ol A vk A4 40mme] P EHE A
% WA 170°CZ o D3k 2 E(SS2001-3, Daewoo
inc, Korea)ollA] 1287 9] A0A 1A17F Wy & A9

o AR At

11‘.

<Table 1> Formula of cookies with different amount of beet powder

Beetroot powder (%)

Ingredients

Control 10 20 30
Flour 100 90 80 70
Beetroot 0 10 20 30
Butter 65 65 65 65
Sugar 30 30 30 30
Egg 12 12 12 12
Salt 0.5 0.5 0.5 0.5

Total 207.5 207.5 207.5 207.5
3. 41%0| pH Y UTZH

H =
HERY H71E7] vkEe] pHE W5 10 g2t /5 100
L & 7LX] (Whatman No. 2)°] A& &
pH meter (Coming 340, Mettler
= = 50 mL WA F
F 308 9L 59 77 Hﬁ;ﬁ— e o sold FYE

g FAE Bl(gmL)E ALtssd

4. F719| HEM, SAE WAE =X

HERT F7]9] B4 A 4(spread factor)= F719] 4]
ZA(mm)zt F7] 7788 Eelmm)s A4 4 F AACC
Method 10-50D (American Association of Cereal Chemists
2000)°] WHo2 23 TS 7I=R FEs}] 7101 =
SF3L 90° Bj-ste] tA] 4 F 2zt 702 v HaiE
stk e Thel FNE AR £ 2 é‘z—ole =
A A AE vl o] A8 whalo 2 Al
% 2A%S 72 e Bk 2399 2489 9%
B 19 7] A T8 Tl S Yo th

o_>i

ﬂil

2 9 HE feo] ohe Adee] $UL 717 2Hae] 4
e B
o A,

Spread factor = T
P 771 ool o B %un (mm)

o
Loss rate=
-

5. F7|o] M =H

HE B F£7)9] M= M2HA (Colorimeter JC801, color
Techno Co. Ltd. Japan)E ©]-8-35}¢] Hunter scalecl]l €]t L
AT, lightness), agh(ATE, redness)?t bRH(BAE,
yellowness)yS 43It



HIE B2 7)9] Ax &L Texture Analyser (TA-XT,
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8. SH|XZ|

2 AT doe dudEE AN F 5
<2l SPSS 12,08 ©]&3tq AEE9] Ao|{HFE 0=0.05
FolM B FFAAE S0, ARAE(Duncan’s
multiple range test)yS AT

1. HI_K0| p I:II |:|||:§7<-|

HE 39T 9] 7ol e A|5¢] pHE <Table 2>9+
2t HE 39U E H7beA] 842 tiE79] dough pHe
6.08+0.152 7F¢ =7 Jepton, HE 39U S Hrleko)
Z7Ve8E pHZF 10% 5.91+0.08, 20% 5.67+0.10, 30%
534403002 SoFog Hd o "Wolxe Axr} JebRt
o 7] pHY A% HIE Y 30% 5.63+0.02, 20%,
5.69+0.130.2 ¥ A8 7o] 7P wrom, 10% 5.82+0.04 T
F 5.8340.05% thE] pH7F 7FE A UERTE o=

H|E 1990 9] pH7} 5382 W7HRE9] pH 6.45HTF B @
oA 7IQIE ASRE AR EH, F7]o|X ] pHe 719 &F

I Aol JFE wXH, FUat BFHE] H7t UM(Klm
& Lee 2012), AUET H71E7)(Kim& Park 2008), 3]
F71(Moon et al. 2007)14 pH7} FHaste A9k gt
A= R AT

7] R dert 22 v fA FAR= ddo)
Jojupr], HEr}t v 7] wE2 "as|oR 704
FEAM Tt 93S gt HE ghere] YRk m
W0 W= <Table 2>9 At} W59 W t
11.21£1.08 mLE 7P A Yelstor, BlE 3o & 3
7Vek wEe] A9 10% 1.84+1.53 mL, 20% 1.78+1.02 mL
2 YEFT Bt SV Holt} 30%014 1.75+£1.89 mLE %
oS} F-value’l 0.86°.F F2]42 zfol& AL, o=
] F7)9) eataley 2 FHEA(Kim et al. 2012)2
Y A7F vepsTh e o] A uEE kR
child 7-9%)yS A3 9 FFH FAo] oz vE 3}
SE7F 7] BkEe] FA8S AAA BEr) Yozt 1
aE vf Aok

r1m

o

k1 <

2. F710| HAY, TAE, WEE =T

HIE vheH J7HES gelete] Alxd F719) HRA, &
AE 9 BFES <Table 3>3 Ut} BIE F7]9] HHL
z2o] 5.19+0.122 7 =3 vE 39 AgEe
4.75£0.22~4.7740.192 597 2rashs ¢S et F
191 HAARE PR DS AV olom, wE ) AR

FejolM = H3gol A dojuar Witz A FE

011*1” o] A vERs Aol dnbaelr), B3k S

o J&S W)= s=dl Kim et al.(2005) W=l 3]E-3
Fol WS T 80 Erh B A3 sk
77l “*01 A Az BTk

EAEE BT 11380912 7P A vebtor,
30%9}F 20% A7l 73640487 7.51£021% wokom,
I ORS 10% APTOE 82241092 UeRton, AAE
oME tETe] 100.00£0.0002 71 ¥ H7lgo] o
GrE folFor vl = A3 Uepiit)

3. F7|o| Mz £F
HE 990 HrbEe gelsle] Az )9 Axg =
¢ A= <Table 4> 7t} 7719 w7]8 Jepl= |

<Table 2> pH values and density of cookies with different amount of beet powder

Beet Powder (%)

Control F-value
10 20 30
pH (dough) 6.08+0.15° 5.91+0.08" 5.67+0.10® 5.34+0.30° 9.75%*
pH (Cookie) 5.83+0.05° 5.82+0.04° 5.69+0.13° 5.63+£0.02° 18.53%*
Density 1.21£1.08 1.84+1.53" 1.78+1.02 1.75+1.89 0.86™
*%p<0.01

““Means denoted in a row by the same letter are not significantly different (p<0.05)
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Lol Lk tixTto] 82.65+0.19% 7PF =& 3hS vehy
w HE I}-91 9 ﬂﬂﬁ“l eﬂefﬁ oA 30%°N A1
32.6240.35% 7HY W2 3o R folH o= 7HAEiit). o]
£ Joo & Choi(2012)¢] &3] F7]¢] ksl &4 & =4
EAQMAE Ao AR H7bgo] BT gho] Ho
A1 A} Park(2012)¢] wHEul Rto] 7)) FHEA
Ao Aqtels st AdE HYlon, 7)o HNnE
ERlE agte tiZa 2.00£0.262% 7Hg yiokor H|E o}
L0 AT SN 10%SE F713F Ado] 22.97+045%
7V acglgu% 20% 20.81+0.20, 30% 18.47+0.59% A7}k
o] EETE ANE= FojHoz 7AE YERL 9l
FACE JEME bakS U2 30.68+0.200.2 71 %&&

ﬂl$>.

¢ o
L2 ¥

on, HE 3pHE 7SS b FoldoR das
e At

l:l:

T WolR TPl W o] ge) Wz doju,
Sqige] MEAd 72 WYE W Aol ol T
Ws whgow A Jeke Wl o,

=

4. 770 2= 25

HESeT H7bEs gt Azt 9719 A=E &=
A3 A= <Table 5>9F 7o) Tl 540. 77i27.97§ 71
= Usgkom, HIEES 10%, 20%, 30% J713S 28 3

pul

- 7

FI)E 439.33+20.10, 378.10+19.53, 346.27+17.64% %
THTH T WA Yebsth

olgjg Axh= wEE-S HIERYUR A sle] nksol A
7V 738 BAIRS] bl S7HEE 27 F4l A
= ZIRIETL AFREM, o= o2 ES Ve F7]
©] FHEX(Shim et al. 2012), 2719 B2 H7ek 27
o] 4 54 9 st &40 et al. 2014) FARE 2
7t B E AT

O

HE 290 E H718E )9 #5714 A3 <Table 6>

H|E 9] 33} H|E9] glojjA|= H|E I}¢-
OE 30% H7FsF 717} 4.62+0.80, 3.95+1.07, 4.43+1.08
2 7 =2 1§+g HAow, Z2EE 1.24+0.44,
1.24+0.62, 1.48+0.98% 7174 o H71E vghyth H=g
9 Az HE 355 20% ARESE FI)7T 3.76+
0.832.2 7FF =o™ 30% 3.62+1.07, 10% 2.67+0.80,
2t 22440942 71 BA H7} =AU

WA 2= HE 391 20%7} 3.71+1.23%2
A= F7HEAARE oA Q1 Afol= HolA] gkom, o
@t AroM e BE 391 20%2F 30%7F 2.86+1.013%

] =
1170,
St
AN

<Table 3> Spread factors, loss rates & leavening rates of cookies with different amount of beet powder

Beet Powder (%)

Control F-value
10 20 30
Spread factor 5.19+0.12° 4.75+0.22° 4.75£0.21° 4.77£0.19° 4.83*
Loss rate 11.38+0.91¢ 8.22+1.09° 7.51£0.21% 7.36+0.48% 64.24%%*
Leavening rate 100.00:£0.00° 71.41+5.37° 67.13+1.08° 64.57+3.04° 245.14%**
*p<0.05, ***p<0.001
#*Means denoted in a row by the same letter are not significantly different (p<0.05)
<Table 4> Colorimetric characteristics of cookies with different amount of beet powder
Beet Powder (%)
Control F-value
10 20 30
L 82.65+0.19¢ 44.19+0.65° 37.08+0.54° 32.62+0.35° 7061.24%*%*
a 2.00+0.26° 22.97+0.45¢ 20.81+0.20° 18.47+0.59° 1666.52%**
b 30.68+0.20° 15.80+0.32° 15.10£0.10% 15.01+0.24* 3400.60%***
***p<0.001
*Means denoted in a row by the same letter are not significantly different (p<0.05)
<Table 5>Texture properties of cookies with different amount of beet powder
Beet Powder (%)
Control F-value
10 20 30
Hardness 540.77+27.97° 439.33+20.10° 378.10£19.53* 346.27+17.64* 46.84%**
***p<0.001

““Means denoted in a row by the same letter are not significantly different (p<0.05)
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<Table 6> Sensory properties of cookies with different amount of beet powder

Beet Powder (%)

Control F-value
10 20 30

Color 1.24+0.44° 2.62+0.59° 3.90:+0.44° 4.62+0.80¢ 135.36%**
Flavor 1.2440.62° 2.5240.93° 3.52+0.60° 3.95+1.07° 44.28%#*
Taste 1.48+0.98" 2.90+0.54° 4.00+0.45¢ 4.43+1.08° 55.88%**
Softness 2.24+0.94? 2.67+0.80° 3.76+0.83° 3.62+1.07° 13.62%%*
Chewiness 3.52+1.33 3.38+0.80 3.71+1.23 3.10+1.58 0.89™
Adhesiveness 3.10+1.09 3.24+0.83 3.62+0.97 3.24+1.30 0.94™
Hardness 3.95+1.20° 3.62:£0.80° 2.86+1.01% 2.71+1.06° 7.04%%%
Overall acceptance 2.95+0.97* 3.24£1.00% 3.81£1.33° 3.57+0.87% 2.66*

#p<0.05, ***p<0.001

*Means denoted in a row by the same letter are not significantly different (p<0.05)

271x1.0602 F T2550] E3kor, 10%9} thzte] 7P %
Al A9l Aol YERth T3 F3H<] 7T
HE 3919 20%7F 3.81+1.332 7P =¢tow 30%7}
3.57+0.87, 10%7} 3.24+1.00, o] 7P w-& 295+
0.97=2 H7}=| ATt

V. 20F 9l A2

# ATeAE Z154 271 MES ol g3te] 779 o]
§ AYHS Dotuw, 249 Qo] Fbg dne 718
At HEREE 10%, 20%, 30%4 B1ES gele

F71E Azste] F7gsI3dt

E 9] Hrtegol mE A5 pHe W&t dough
pHE 6.08£0.152 7174 =3, H|E 990 E 7o) 7}
I4E pH7F o802 H4 o 743K cookies pHE
A$- HE 391 20%29F 30% AEFTo] 5.69+0.133F 5.63+
0.022 7P wom tizat pH7t 7HE =4 Yeldth 2=
+ tEro] 12141088 7P Wil HIE 390 10% 1.84+
1.532 E=olA| T} 20% 1.78+1.02, 30%0 4] 1.75+1.89=
sobd ot fol pol& vehtA] ettt AL tix
T 5.19+0.120] 7P =3 H|E 990 AHTS 4754021
~4.77+0.192 7238193, 483 BB E B gz
THT folF o R volx|= zlolE YERIT A 54
A7} LHe tET 82.65+0.192 7P =2 zkS el
HE 1909 Hrlgo] 5od4E fol3 o= THasidi.
afb o] 7P ko BE 390 H7RE el
10%% 2713t Agte] 229740452 7P E=3kom A7
o] ZojdTR AMEE Ao R st bike tix
o] 30.68+0200% 7P 31, HE S E HUIgeEE
bake folAog HAE eIt e A4S i
o] 540.77427.97% 7V =11, B|E Hrlgo| SojdE 7h
23T A5 AR v ES] AN E, H|ES] gx H]
E9 BhoX & HE 3945 30% H7Fst F717F 4.62+
0.80, 3.95+1.07, 4.43£1.08% 714 =& 7355 HYgon,

FEggo AroME HE F$HE 20% 3.76+0.8302
7FE =A H7F =95k A8 20%71 3.71+1.23, F-2
%= HE 391 20%7} 3.62+0.97= =A1E H7HE A
T o490l ZolE Holx] eigkom, Trtel FrofAE H)
E b0 20%} 30% T 2Ee] Bkt FFHA Vs
oA HIE 39T 20%7} 3.81+1332 7P =A] F71= )
olggt Ax= Hol 7o H|E 3o Hrlele A &
RlelAl F58F g Bad 2EHGEE QIS 2o]3d 9
o e 58 = TR Age, F7] Ax
Al HIE 39T 20% H7F F717F AR A 7155 Bk o
Yzt g5 mo) e 20%7F A3 Ao g AlgHETH
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