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Abstract

The purpose of this study was to propose optimal mixing proportion by adding stevia in powder form, which are low caloric and high

intensity sweetener to cookies, and to determine the characteristic of product, It reduced the average sugar content of cookies to 50%,

processed stevia powder, add them in 2, 4, 6, and 8% to make cookies and measured various product characteristics, including anti-oxidant

activity. The antioxidant activity was highly correlated with the total phenolic composition of stevia cookies (r=0.967). Total phenolic contents

and DPPH free radical scavenging activity of cookies significantly increased with increasing stevia powder, The bulk density of the dough,

spread factor and the hardness, total polyphenol contents and DPPH free radical scavenging activity of cookies significantly increased with

increasing stevia powder, while the pH of the dough, and L values of the cookies decreased with increasing stevia powder content (p¢0.001).

Additionally, the consumer acceptability scores for the 4% stevia cookie groups ranked significantly (p{0.001) higher than those of the other

groups in color, taste, flavor, sweetness and overall preference. All the take together, the results of this study suggest that stevia powder is

a good ingredient for increasing the consumer acceptability and the functionality of cookies.
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Table 1, Formulas for cookies with addition of stevia leaf powder

Ingredients Treatments (g)
(@) Reference’  Control  SPC2  SPC4 SPC6  SPC8
Sugar 200 100 98 9 94 92
Stevia powder 0 0 2 4 6 8
Flour 300 300 300 300 300 300
Butter 200 200 200 200 200 200
Egg 50 50 0 50 0 %0
Total 750 650 650 650 650 650

URef: Reference, Sugar 200 g
Control : Sugar 100 g
SPC2: Sugar 98 g + Stevia leaf powder 2 g(2%)
SPC4: Sugar 96g + Stevia leaf powder 4g(4%)
SPCO: Sugar 94g + Stevia leaf powder 6g(6%)
SPC8: Sugar 92g + Stevia leaf powder 8g(8%)

l Weighing ingredients of cookies ‘
|

l Beating the butter for 1 min ‘

I < |

adding sugar

|

l Mixing for 30 sec at speed 2 ‘

I < |

adding eggs ‘

l Mixing for 30 sec at speed 2 ‘

1 - adding wheat flour and
stevia leaf powder

l Mixing for 30 sec at speed 1 ‘
|
Sheeting
(thickness:7 mm, diameter:60 mm)
|
l Baking in oven (185°C, 15 min) ‘
|

l Cookies ‘

Fig. 1. Flow diagram for cookies prepared with stevia leaf

powder
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Table 2. Moisture, brix(%), pH, Hunter's color values of stevia

leaf powder

!
Moisture Brix Hunter's color values

Samples pH

(%) (%) L a b
Stevia leaf 9.89+ 57.66= 582+ 3899t  -10.00£  15.56%
powder 0.07 1.52 0.25 1.00 0.38 0.60
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ZHHlo} g Hriek A, Dbt EFSIGS W 4
AT Aoz HtFo] ZWUIIA Hol dxrt F71sE AL
2 #BIEn, o= £9(Choi HY 2009), S22 (Choi HY %
2009) S A7Bste Az F7)1e] A7 AR} fARE
BAEFS JEY ey 7] Az A driREY o
shafo] e HrHEs ¥e A9, "2 vjE) w=e] A
T} HAEke] o]l2 Q3| WhEel Wwy) GolithE Hil(Lee
MHS} OH MS 2000% ¢lo], F7)d Hrlsle FEAlso| wet
v de Wl JIge FE= ZoE AZE

HE SHE F719 & o, Axo] s 7|
2t A vepdoka g8A Stk
(Cho HS % 2006). Table 33} o] XHH|o}ES Hrlat 7
W] pHE 6.12~6,1622 SAHTE ZHulo} H7b =
T oozl sty pHrt Wopxlon], wbH oz Xyfekol
SOEFE pH ko] A8 tH(p(0.000).
olgjat A¥= HwHpH 6,59 AMEFol| e Aog et
g, FEFGShin JH 5 2007), it o B2ece JY %
2006), 49l E2HKim GS9F Park GS 2008), E-FH|e] (i
JRI} Yoo S5 201005 H7HE Agtald FARe] H7bEkel
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2HHjo} o] FHH Ca, P 5 F7]E E oxalic acid,
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Table 3. Density value, pH of cookie dough containing various

amounts of stevia leaf powder

Samples Density value (g/mL) pH
Reference 1.30+0,16" 6.3140,03"
Control 1,0240,02° 6.1940,03"
SPC2 1.03+0,01° 6.16+0,03"
SPC4 1.07+0,05" 6162002
SPC6 1.17+0,06" 6.1340,01%
SPCS 118+0,12" 6.1240,01°
F value 7014 34730
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Table 4, Spread rate, Loss rate, leavening rate values of i T g3fjA], Hgad o 13}?1—0 TR Sof o3k
cookies prepared with stevia leaf powder S = A(Kim GS9F Park GS 2008)0. 2 HIE QT

Cookio characterist A AR F719 AR Qlof, ARl S
OOKle characteristics
Samples . E ko] HEAo] mold vE &7 vEe 54l AA
Spread rate (%) Loss rate (%) Leavening rate (%) z17)0] WAo] Z7betth(Koh WBSF Noh WS 1997)3 1%
Ref” 8.64+0 34" 13.560.23" 104.90+0.60" o] glon}, & w= U FEdle] Fuls A T A
Control  6,16+0.14° 14324027 P Z Rzdbo] was] dojuh HHAe] paHE HAow <
SPC2 6.44+0,06" 13.66+0.95" 99.58+2,00° #4 QITHIlee MH, OH MS 2006). & 23 o|x] dutze]
SPCA 6454014 13.73+0,29" 101,15+0,54" 719 AR 8oz FAHYL, T HHAY A
. 4 o =4 = A= H—% 7r0 o o 73‘7% 2~B
SPC6 651004 13712021 101,650 34 6.1m2 7|12 ﬂfi‘jf A S B, o] WA i
SPC8 6.87+0,09” 13.70+0.21° 102.07+1.56" BAES A A7 A8RE HE el A HE Al
- — - — 2 AZbeEd
F value 87.225 1,058 7.835 9] vk BAEE A7FE A4S 1 Aa olgsd =
1 A fare: ~e % - _ _
e S 0 O i AN AT
- ousar T8 = EXY) = = ogl= J
SPC2: Sugar 98g + Stevia leaf powder 2g(2%) s 2009), % (Choi HY 2009) R Agells vl A
i Fol STkt FEETECl h‘—owfﬂl upet #34d

SPC6: Sugar 94g + Stevia leaf powder 6g(6%)
SPC8: Sugar 92g + Stevia leaf powder 8g(8%)
* Values are mean * S.D,

(
SPC4: Sugar 96g + Stevia leaf powder 4g(4%)

(

(

abcde mean in a column by different superscripts are significantly
different at the p¢0.05. *p<0.05 **p<0.01 **p(0.001.
9 Reference of leavening rate
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(p<0.001). 011131-;(4_9_2 7 X]/H = 7(7:],8__ 7 =i . ) Al
7}155 o z]e;q :E A;J; iﬂf o j}%o] i ]_:f;]; FFe Table 5ol YERAATE FEEEF2 reference?] 74
Y TR = - 42402 2T 2 ANFEGSs3.0000 s R B

oF

e ulhzEl Ao g elAEu QlthDoescher LG} Hoseney
RC 1985). F71¢] HAL w+ HAolA vk %ﬂﬂr S

w, taTsh AHRE Aolel felne Aol et o

TP (0.001).
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Table 5, Quality characteristics of cookies prepared with stevia leaf powder

autdloz 7)o F£B e 10% H
47k 7719 Ame F AR olgetd Szt wig vlgo

o2 HiEo] E

U=,

. Maximum Hunter's color values
Samples Moisture (%) Brix (%)
Load (kgf) L a b
Referencel) 42410137 31,67+1.53" 4,141410.38" 67.82+0.44™ -0.44+0.04 23.42+0.22"
Control 3,5540,09" 17.33+2.08" 1.4638+0,02° 73314133 -1.96+0.47" 23.64%0.25"
SPC2 3.47+0.06° 2133+153° 1.6616%0,14° 65.6140,01° -5.6040.01° 20.84+0,01”
SPC4 353+0,92" 24.67+153° 1.7165+0,26° 57.5540.26° 6.5010.05" 21.0740.10"
SPC6 3.6310.18" 2833+1.15” 1.8674+0.23" 525241 27° 75240.15° 19.40+0,58°
SPC8 3.6140,06” 28334058" 2.3000+0,38” 53.59+0,02° 7.29+0,04° 19.88+0,05°
F value 19.748" 38304 4675 278032 445925 166717
V" Ref: Reference, Sugar 200g
Control : Sugar 100g
SPC2: Sugar 98g + Stevia leaf powder 2g(2%)
SPC4: Sugar 96g + Stevia leaf powder 4g(4%)
SPC6: Sugar 94g + Stevia leaf powder 6g(6%)
SPC8: Sugar 92g + Stevia leaf powder 8g(8%)
? Values are mean *+ S.D, ab,cde means in a column by different superscripts are significantly different at the p{0.05. *p¢0.05 **p¢0.01 **p(0.001.
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719 84 1FE FFE 17.33~28.33% Brix® 574
Ack. zHulo} FI Hrbgko] ol weh F84 1Y
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zo]7F G eH(p(0.001).
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Table 59} o] ZHHJo} 9 Hure H7lsl )] Aw
’:47§ A}, 13hE reference®] 67.820] H]F| AHEE Hwlog
J dETe =3, A7HE 65.61~53.592  HIszEu
éﬁﬂﬂlo}a JF@H% LA THp(0.001). o= H7bge] &
= Alge] et v Uelthe ZEHobzE v (Hong
HY 2009), 2H[H]o}Fd7F A7]|H(No MH 2005)9] Z3e} &
3 A Uehiodth. =3 aghe 2 Bjo} 3o Ao 7]
ete] =2 Uetlles o #& EL ARzl fov]
& atolg mglon} spcost spasdlA el Aol vehtA o
STH(p(0.001). bk Wk 2 AL ehle oo 7
vebdletl, 2ol B n7}f& 7= 3 Ak o
2 A =7t 223 AHp(0.00D),

F7)e] Ars ol o3 v gz vlo|dk Wk 2 sjei
whgof o3 ZA gL wton] HrhE RAS wEh 2ol
2 2Y F o], #rlele AR ARl Ao sqa oJ3Fo]
Ao ZWE vehdtka 2wl Qlthee §) 5 2007).
w3k, WrHEe] AT 188,19, a=-0.53, b=10.55% éﬂgrcm,
L7 HlEl Lgke] WAl a §F bgto]l E2 XEMlol
of SA4o] F719 Aol JFFE mF Aow dAdtdEr,
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) 7719 Texture

2HHlo} ¢ B HUkg F7)9] 2 (Table 5)& FA]
AAXe Yeille HugderE Z2AYJ+dH maximum
load(kghE 1.4638~4.1414%., 2HH]o} Hate] Hrjeko] Z7}
st 719 AEr}t Zolxla, Hrlgkd wE {ou]d xjo)
£ EtH(p(0.001).

dntdo g Me2 F7|8 72 T W4E o, 2AgE=
78} All(hardening agent) ¥gg FozA FI7E & uf v
2K} 7ol YL E &=d(17), 2wy ARREo] 75% oY
o= F717F UE ddsiA 2278 3= A(Koh wBe}
Noh WS 1997)02 Hixoe] o], thx7+ 9@ A/}
reference®} A=) Bl & ztolg Kol A Aue AL
ol aH Ad et Az Mes Fo|a o} ¢
e FIRE A oF 18288 Ak AL} Hhastel R
g9 X Aoz HriEH
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Fig. 2. Contents of total phenolic compounds and

DPPH radical scavenging activity in cookies

prepared with stevia leaf powder
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Table 6, Results of preference testl) of cookies prepared with stevia leaf powder

Blend  ratio(%) Color Top grain Flavor Hardness Mouth feel Sweetness Prgg:ilce
Reference 6.47+1.11" 5.70+178" 6.63+0.72" 5.60+138" 5.90+158" 5.93+1.31" 6.6740.96"
Control 4,40%1.40° 4074131 43741.10° 4.4041,00° 4734139 4.13£1.20° 3.93+1.11°
SPC2 6.80+1.75" 6.631138" 5.10+1.16° 5.03+1.33" 6.47+1.80" 5.5041.25" 5.30+1,02°
SPC4 5.70+1.82" 5174115 6.90%1.37" 6.20+1.19" 5.87£1.36" 6.27+1.41" 7.30+1.12"
SEC6 4.87+1.20° 4,67+1.12 5.03+151° 5.03+1.16" 4974116 5.00+1.34% 49311 64°
SEC8 4,5341.22° 4512107 4,53+1.33" 4.70+1 49" 4:70+1.49" 4734136 537+1.22°
F-value 14.970" 14.792" 23350 7827 7.494" 10902 30876

Y 9-pt hedonic scale (1: extremely dislike, 9 extremely like)

? Values are mean + S.D, a,b,c,d,e means in a column by different superscripts are significantly different at the p<0.05. *p€0.05 *p0.01 **p0.001.
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