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HE-S AFE-3H(Choi YS, Lee MH, 2009).
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FAA7L, A FEPA gk =3 559 5 3ol
o] g ofAlste] w=stE AAA s, 2012)
Az Al AFEE = o 7HA] A g 7P R Ao R AL
|5 = Ao 2N FI)o A FH 75 dAd 24 (spread control) ] & HE
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210 W7FE 400ge] whs #Ho|AEE 0, 40, 80, 120, 140g 0 = th= Al &}o]
F719] FAEE SHsth MEEA A3 Likd bak2 vhs dlo]~E H
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ko] 7k AN ILbFES tHET-ol ]
sho] o= h UMb b E AETE Aty ERE F7]9
texture 574 A3} ol x| FHIFo] Tk whel 7198 A7 FobAl
3L, Fojm) 3k zpolE BT o]l st A Aol A espresso extractES H7}ak
F717F 718 SHNA 45% H7bto] S8 Al e ow HItE
W, & FIE AFs S AT dSH TR E FRE] =7HA 793R
T s F7IEY B gle] AYFIIE T3t & 5 dow A5 9

_15_



B AR LS ARE W DR (EUA), aEE(ERYFD),

A (e, CJAIYAY, Seoul, Korea), iLoJolrl(BEtd, F=25),
npAFuE (28, -3, AN A=, Bebd, getato], @],
7] A (B2, Native), 25 (LA, CJAL A, Seoul, Korea),
EFX] - (Seoul Milk Co., Seoul, Korea), Hlo]Z] AthH(AlZ1 23 Gyeonggi,

Korea), Al (+4 &, AA=H)ARESFA 0 AlFol A 9] 8to] ARg-a3itt.
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D #7718 A7 75 29T 7719 Ax

=2 HF=7](A200C—2261, Hobart Co., Tianjin, China)ol] &£E
9E ¥ 1do® 1% 775 A9y 47, EmulsifierS #7lsle] 2oz
2% U 3 ATEs HEEHA s ‘%?01 domwa 2o g 6% A}

2 A7FE, @XE, NaHCOs, NH,Cls ¥ol 17 = &3
ok whg WA aLol A 301 FAAT 5 F71E 2o T 1lem, A7 5cm
AF G712 Hol FHA(SA 38 cm X 46 cm, )oll WP F Q& 20
C, o}9hE 120C2 oEgd A7) QE(FDO-7104B, Dae Yung Bakery
machinery Co., Seoul, Korea)ol|A] 1287 F+9t}h, 73 F7)+= 220 A
IAIZE ek & F7]9] FAE5ES EA4 50T
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Table 1. Formulae of cookies using Coiasa and Organic Sugar

Coiasa and Organic Sugar

Ingredients  Ratio
Br
(g) (%) CON Muscovado Coiasa Kane owht
suger
Wheat 100 500 500 500 500 500
flour
Sugar 60 300 300 300 300 300
Shortening 30 150 150 150 150 150
Nonfat
dry milk 3 15 15 15 15 15
Emulsifier 0.24 1.2 1.2 1) 1.2 1.2
NaHCO;3 1.00 5..00 5..00 5..00 5..00 5..00
NH,CI 0.68 3.4 3.4 3.4 3.4 3.4
Salt 0.26 1.3 1.3 1.3 1.3 1.3
Egg 30 150 150 150 150 150
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aLoJolAl B 7] A®E 40, 50, 60, 70%E dto] XY AL HS
&3l aLojobal Bl f7ls AR HIbFE 60% % shla F3 7 (60%) <k
= DO o R Axsigla, A2l 14131

K
N,
J[m
oX
o
=)
E
ol
38
=
U
i

3) #71% AR FFE deld 29 27 WEe) pH 574

aojolal {7 AES HUFe 7] W] pHS5E2 AOACHo
w2}t S/ 100mLe} vk 102 S w2 7] (AM—7, Nihonseiki Kaisha Co.,
Tokyo, Japan)©ll4] 10,000rpmo.2 1% F<F w8 83le] TE NS 2204
3087 WA st A5 9ut pH meter (Starter2100, Ohaus Co., Kyoto,

Japan) 2 S8k th.

aoloprb B #7lE ARE WUMR 7] wkse 8 S4E

AOACHel upe} th&o] 2o = 33 whigste] &8 FA3850H.

Paps _ Hﬁﬂ’%]()
(%) = A E] A (g) X 100
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5) 719 #/EAE 54
selobl B §70% AFE A7 719 FAE lemsh Hel semel

& FAMe) ol T F AN 147 B T S,

=
FEAES WE LA 7] FoAe] Aol 2 i Bebe] EAE T
&

71 5 % 100

6) F71¢1 =7l ¥ pH 54

aojobal 9 {7lE Y-S e #7019 w7l § pH $A2 100mL
SHl 10ge] 712 w#27] (AM—7, Nihonseiki Kaisha Co., Tokyo,
Japan)°ll Al 10,000rpme.2 3&7t FA3|ste] SENS A2ofA 307t
WX 3ol Asolete #Ha& pH meter (Starter2100, Ohaus Co., Kyoto,

Japan) 2 SA 3k t).
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7) #9 FA L WA, BIE 54

719 HAAZL A A 3 FA e v = YeEd Ao 2 AACC(American

o T
[e)

Association of Cereal Chemists) method 10-50D(1983)¢] W &
o|-gsle] 33] A3 W gto = Yepdrh. 7l F7]= A2olA 1A
Bk ¥ FAE mmeEelE S48 719 A7 Digimatic
Caliper(K01028902, Mitutoyo, JapanEs A& 3to] F7] 675 722
AEE 5 O AA dolE FA4star, vAl Zzhe] F715 90C = 3JHAA
e o R Holg FAste 77 60% o] F7| 19 Hwits
| 2F3} AT
F718 FA= 6719 F715 FAHAOE FolZP] FolE
HHo] ThA] #rob&d] FolE SAH 2 FAE 62
Bardte AT 33 vbE SA st Wt AA 3} FA e itk
BRFES F719 #7]1 A3 78 F dxa 2 AdaY %S 44
=

=Agle] 1 Aolo] g W&

¢

2

)

. A F71 670 " A7 (mm/7H)
3 34 (Spread factor) = ST 6N Aot 20T (mm/7T) X 100
3 -5 (Leavening rate,
%)= w7l Ao AE a9 T A (g) %100
TR ARF A ET T T2 A (g)
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8) 719 o3 ¥ mAT
o tAY Fhue

;g o

v

ao)olal W (] AES Hrpek F7)9] o
(EOS 60D, Canon Co., Tokyo, Japan)Z #HG3l91 mAx =AHS

F1| A (ITPLUS 5.0 EGVM—452M, Video Micro Scope System, EG TECH

Co., Seoul, Korea) 2.2 ZJ3}%it}.

9) F719 M %4

JLojolal X {7 ARS HIksk F7)9 Mk SAH 2 MAkA (CR-20,
Konica Minota Co., Tokyo, Japan)E A}-&3}o] Hunter's value L (WA %),

a(A %), b(FAE) 1 S4sar
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10) F719 84 54

F719] EA AL Texture Analyzer(TAXT PLUS), Stable Micro
System Co. Ltd.,, Surrey, UK)& ©]8-3}o] TPA(texture profile analysis)=
F715 FAs0. 54 272 Table 29 #eon FH4 & dojx
force—distance curve=Z5-E F7]¢9 X (hardness)E 53] whE =73}

FEge Foeh

Table 2. Operating condition of texture analyzer for Cookies

Classification Conditions
Instrument TAXT PLUS(Stable Micro System Co., Surrey, UK)
Probe P2 mm

Pre—test speed 2.0 mm/s

Test speed 0.5 mm/s
Post—test

1.0 mm/s
speed
Time 3 sec
Strain 50.0 %
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1) 279 $28F 574

FEEF S T7] 1g AT S A9 FESH7(ML-50, A&D
2] = ko3
= T

Co., Tokyo, Japan)E ©]&3s}e] 33] ¥t T HAEE e

12) 719 #sHAL 54

HEE ]iets &= @?01 UE AlRE Hrte ¢ =S st de A
H7F & AM(Color), "] (Flavor), YH(Taste), <% (Appearance),
A3 (Texture), AAAQl A& % (Overall Preference)® 72} 542 154
line—scale® #7}etdth. 142 ‘mj$ =4 &S 1582 W§ 85072

H7tE APt
13) EAEY

SATre] Be Ay 33 o) Wiy SIS, HlolE £A25PSS
(Statistical Package for Social Sciences, ver. 21.0, SPSS Inc., Chicago, IL,
USA) T2 o] &ste] Pt £ T-HAVE ALbskar, dix19 A3
T 9 A1 AFoli= Student's t—test 2 LYW E4HEA] (one way
ANOVA) o= #4310l T3] A e 3 Al8e #5483 +
Aol 9] correlation coefficientE AFE3FA T A Al x| FAHEA] £ 9]
A2 Duncan’s multiple range testE& A A|sle] 2} AJ&27Fe] /94

At
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T s FRE GEs F7) Rk5e pH SA Az

71 A EE TFE 2GEd F7] w59 pHSA A= Table 3.,
Fig 1.3} #Zth wr=59] pH5A A3, B (34%T) pH7l 7.89% 7MY =%ow
K (A1) 2] pHE 7.88, G (aLolobrh)E 7.83, M (vl 3REE) 7} 7.63, CON
(Au) pH7} 7.442 718 SEA Ve

71 dukA pHE 6.5~8.0 Aol = 2] Wo] Wk pH 4~69] He KT =
glojojAlel A pH 7.2~7.83 frAFSHAl Yebsth HF A0l S-S 1A
= W59 pHe AFS A3 o] Fas mIAH AFY 3o S o
Alste= 28-S ste] Aol S 7

A Ao
WE 719 plie A7HE 9 FR me

ki

P werta Haud
violl WE A (Kim et al, 2006) o] ¢} 2 A3+ fdvjge T7E Ee st
of A7 S A% pH 574 Ao 4FS F= 202 dddn

pHoll 9&& % A+ ZEE GABA go] 7k &nl 7t F7)9
FAEAT ot FF (A 9, 2013) Aol A An| ko] Hrbe]
7l wek AR S7hske S B3l ol @kl pHYE
A7HE pHE T %7] Wi Ao gaun, oy S Hrhek 719
FASA(AES 9, 201) A eNA = Ay £de] HUtko] Beold 45

pHFA = StobAth, mekAl o] F7): by Lo Hrigel 71

il
il
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Table 3. pH of Cookies dough using Organic Sugar

Samples PH
CON 7.44+0.00V?
M 7.63+0.01¢
G 7.83+0.00°
K 7.88+0.00°
B 7.89+0.00°
F-value 6629.071"*

** P<0,001.
DAIl values are mean%SD.
?’Mean+SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.

79 |

7.8 |
7.7
76
75
74
7.2 . . * *
CON M G K B
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Fig 1. pH of Cookies dough using Organic Sugar
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Table 4. Dough yield of Cookies dough using Organic Sugar

Samples Dough yield
CON 107.95+0.09"%?
M 108.28+0.68
K 107.73+0.56"
G 108.80+0.74%
B 107.53+0.60°
F-value 4.376™"

“* P<0,001.
YAll values are mean®SD.
YMean£SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.

109 r

108.5 [

108

K/Y

1075 |
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106.5 : : : :
CON M G K B
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Fig 2. Dough yield of Cookies dough using Organic Sugar
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Table 5. Weight and baking loss of Cookies using Organic Sugar

Samples Weight(g) Baking Loss (%)
CON 37.75+0.42%2 7.36+0.08""7
M 38.25+0.42%° 7.64+0.58%°
K 37.75+0.27° 7.17+0.49°
G 37.92+0.38" 8.08+0.63%
B 38.75+0.61% 7.00+0.52
F-value 5.752"" 4,325
** P<0.001.

YAll values are mean=SD.

2 Mean=£SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.
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Fig 3. Weight of Cookies dough using Organic Sugar.
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Fig 4. Baking loss of Cookies dough using Organic Sugar.
4) 71 w7 ¥ pH 54 2%

SHE el F719 w71 § pH 542 Table 6.,
Fig 5.9} 2t}

pHE= CON (F#7FH)7F 8.18% 7F4 #=kal M (mpA~3npe)9t B
(") el 7928 7 wtow, A g3to] Folgh zto]7h St

F7) A WES] pHE GG A - wo|obAb -k ke~ 4 (52 4)
7] F AF pHE A -sel-aolobab—ul 2 mrh /G Y (%)

=9 pHSF 7] & AFEY pHE A= o & A7AE ®HolFYrh

=

Table 6. pH of Cookies using Organic Sugar during storage

Samples PH (%)
CON 8.18+0.01"%
M 7.92+0.01¢
G 8.06+0.00¢
K 8.11+0.01°
B 7.92+0.01¢
F-value 974.229™

= P<0.001.
YAll values are mean=SD.

' Mean+SD with different superscript within a column are significantly
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different (p<0.05) by Duncan's multiple range test.

M G K B

Fig 5. pH of Cookies using Organic Sugar during storage.
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5) 7719 A 2 A, BFE 574 23}

7% AvERE THE G 719 FA 2 HAA, BFEY] 573
A3}= Table 7., Fig 6. Table 8., Fig 7. 3} 7t}

FANME B(FAE)7F 15.16mm= 7M. FARL tgoeE G
(aro]obab) 7} 14.16mm, K(A Q)7 13.87mm, CON(AZ W) 13.66mm=
eyt M(vk2smbE)o] 3.19mmE 7FE wekown A gzhel] f-9]3k
Zfo] 74 QAATH.

AN M(vb2zmelE)7E 608582 7HE =kow, Ugow
CON(AHuwW )0l 565.69, G(arololab)7} 538.93, K(AS)7} 521.32%
vebsth B(3HAE) o] 473.85%2 714 wgkom A g7k §-93 xlo|7}t
UM

WAES K(A)o] 111.11%E 714 =gon th&o g M (vpAsule) 7}
105.56%, G (aLo]oprh) e} B(HA ) o] 97.22% = 71 WEekom A5 1t
el &k zpol 7k AT

F719] AZAL F7)2 FA ARZE AMEHY HFA o] F4-5 nl2] @
F712 A=, 719 HHAZL = g o] o™ (Doescher LC
& Hoseney RC, 1985), F-i-°] A2 EAT A Hdo] vholA Hi=o
2 SAAA eot F717F AAA Har o] A =AY A dAde
FobA wksol & FAAA Hol F717F @ HAA FHKwon YR T,

2011). o] AMEES Hksola 438}

v

]
]

nEge Wk Fo1e B4 54 AT(REA 9, 200004 nEZe) B
A7kl WE SR E5E F/HE WE F %A g dob Q= 4Y 249
F7HE guael g o Aot BE, WATE T2 F U4 I
0 fA0 Bad asw neZ Bu A od 2R 84 w3 5
or nEIY HrPel F/UFE WPl Frlde Ao ARH



t}.(Hugh et al, 1983).
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Table 7. Spread factor of Cookies dough using Organic Sugar.

Samples S/F
CON 565.93+32.47"?
M 608.58+29.04*
G 538.93+16.05™
K 521.32+£28.38°
B 473.85+20.78°
F-value 14.866™"

** P<0.001.
DAIl values are mean%SD.
?’Mean+SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.

M G K B
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Fig 6. Spread factor of Cookies dough using Organic Sugar.

Table 8. Leavening rate of Cookies dough using Organic Sugar.

Samples L/R
CON 100.00+0.00""?
M 105.56+8.61%"
G 97.22+6.81°
K 111.11+8.61%
B 97.22+6.81°
F-value 4,519

“* P<0.001.
DAll values are meanSD.
2 Mean=£SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.

115 r

110 ¢
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100 r
%J b
90 L . L .
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Fig 7. Leavening rate of Cookies dough using Organic Sugar.
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CON

Fig 8. Shape and cross section image of Cookies using Organic Sugar
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7 719 A= 53 2%

7l AEE TFE 2Ed F7](crumb) 9] M 54 A= Table
9., Fig 9.9} 2t} 7% #ArsE TFE dee F719 L(WA%) g2
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Table 9. Hunter’s color value of Cookies using Organic Sugar(crumb)

Samples L a b
CON 64.80+0.53"2 8.37+0.50%" 31.43+0.15°
M 46.47+0.75° 9.30+0.26 23.43+0.40°
G 60.37+0.21¢ 9.20+0.56 29.60+0.43
K 63.00+0.36" 7.83+0.83" 29.50+0.70°
B 61.73+0.25° 8.40+0.20° 30.20+0.20°
F-value 748.923"" 4199 160.561"""
** P<0.001.

YAl values are mean®SD.
YMean+SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.
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Fig 9. Hunter’s color value of Cookies using Organic Sugar.(crumb)
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Table 10. Hunter’s color value of Cookies using Organic Sugar.(crust)

Samples L a b
CON 65.30+1.32122 8.73+0.42° 31.73+0.67°
M 46.33+0.30° 9.60+0.40° 23.60+0.20°
G 60.90+1.47" 9.27+0.78% 29.97+0.66"
K 64.80+1.65°% 7.07+0.57° 29.83+0.15
B 61.23+0.94 7.60+0.36° 29.00+0.60P
F-value 117.768° 12.695"" 109.093"*
** P<0.001.

DAIl values are mean+SD.
YMean+SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.
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Fig 10. Hunter’s color value of Cookies using Organic sugar.(crust)
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Table 11. Changes in texture characteristics of Cookies using

Organic sugar

Storage CON M G K B F-value
Hardness 943*003" 0504001 09720140 045:0.03>  046+0.03> 64583
(kg)
t P<0.001.

YAIl values are mean%SD.

YMean£SD with different superscript are significantly different

(p<0.05) by Duncan's multiple range test. * “Means Duncan's multiple

range test for different addition(row).
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Fig. 11. Changes in hardness of Cookies using Organic sugar.
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Table 12. Changes in Moisture content of Cookies using Organic sugar

Samples Moisture
CON 3.33+£0.129%
M 5.73+0.12%
G 2.50+0.10°
K 4.13+0.06°
B 2.87+0.06"
F-value 570.308™"

“* P<0.001.
DAll values are meanSD.
2 Mean=£SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.

Moisture

3 |
2 F
1 F
0 ) L ) )
CON M G K B

Fig. 12. Changes in Moisture content of Cookies using Organic sugar
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Table 13. Seosory evaluation of Cookies using Organic sugar

tart Overall
Starter Color Flavor Taste Appearance Texture
(%) preference

Con 12.90£0.99"  11,704£1.25° 11.60+1.58° 11.90+1.52* 10.70+1.89" 11.60+1.58

M 11.00£2.54° 11.00£2.40° 12.20+1.62° 12.50+2.84" 11.60+1.84® 12.20+1.87°

G 11.10£2.02° 12.60+1.65* 12.90+1.20°> 11.70+1.25" 12.90+2.23* 12.20+1.55"

K 12.40+0.84™ 12.00+1.56° 13.40+1.07" 12.00+1.15* 12.20+1.14®® 12.40+0.97°

B 12.30+0.82% 11.70+1.57* 12.00+0.82"° 10.80+1.62® 11.20+1.32° 11.70+1.16*

F-value 2.759™" 1.120™ 3.120™" 11277 2.464"" 5717

** P<0.001.
YAll values are mean£SD.
' Mean+SD with different superscript within a column are significantly

different (p<0.05) by Duncan's multiple range test.
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Fig 13. Seosory evaluation of Cookies using Organic sugar.
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ABSTRACT

The Quality Characteristics of Cookie Made with

Korean Wheat Flour in Different Organic Sweetener

Lim Kyuong—ae
Major in Food Service Management

Dept. of Hotel, Tourism and

Restaurant Management

Graduate School of Business

Administration

Hansung University

The purpose of this study was to investigate characteristics of
quality such as pH and water absorption of dough, baking loss rate, pH
after baking, weight and thickness of cookie, spread factor, changes in
appearance, microstructure, color, properties, moisture content and
sensory evaluation as well, after baking cookies by using Korean wheat
flour and organic sweetener instead of sugar which took up many parts
in cookies with wheat flour and oil and fat.

After measuring pH of cookie dough, it's discovered that pH of

control group was lowest, compared to the experimental group and there
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was significant difference between samples. The pH after baking showed
that pH of control group was highest, compared to the experimental
group, indicating that measurement of pH was contrasting before and
after baking.

There were significant differences between samples in the cookie
dough’s water absorption and weight of cookie and also, the dough’s
water absorption and weight of cookie had positive relationship. There
were significant differences between samples in the measurement results of
thickness of cookie, spread factor, leavening rate and baking loss rate.
The experimental group and control group had no corelation but the
thickness of cookie and spread factors had corelation.

The measurement results of cookie appearance and microstructure
showed that the size of pores became smaller and structure became
unorganized when the volume decreased, which indicated that there was
significant difference between samples. The measurement results of cookie
color showed that there were significant differences between samples in L
value, a value, b value in cookie crumble. And there was significant
difference between samples in L value and b value in cookie crust while
a value has no difference.

When it comes to changes in properties of cookie, the hardness had
correlation with moisture content and size of pores and there was
significant difference between samples. The measurement results of
cookie’s springiness showed that all samples had lowest score, except
experimental group(G).

The measurement results of cookie’'s moisture content showed
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significant differences between samples and also, the sensory evaluation
results discovered that there were significant differences between samples,
especially in color, taste and texture. But all samples showed highest
scores in the appearance, flavor, overall preference and there was no
significant difference between the samples.

Therefore, the measurements of overall preference and quality
characteristics of the cookies which were made with Korean wheat flour
in different organic sweetener suggested a possibility in quality

improvement for developing the products in future.

[Keyword] Cookie, Spread factor, Leavening rate, Baking loss rate,
Moisture content, Properties, Spread factor, Color, Hardness, Springiness,

Microstructure, Sensory evaluation, Quality characteristics
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