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Physicochemical and Antioxidant Properties of Cookies prepared using
Powders of Barley Sprout, Lemon Balm, and Green tea

Yejin Choi, Eunkyung Kim, Haeyoung Kim*

Department of Food Science and Nutrition, Yongin University

Abstract

The physicochemical and antioxidant properties of cookies prepared using powders of barley sprout (BS), lemon balm

44 A
= AALE 2%

(LB), and green tea (GT) were studied. The same dough density was maintained in all the sample groups. The experimental
group to which the natural ingredients containing antioxidants were added did not show any significant change in the
appearance of cookies compared to the control. LB and GT cookies showed significantly lower hardness compared to the
control (p<0.05). Control showed the lowest antioxidant effect when assessed with 2,2-diphenyl-1-picrylhydrazyl. (DPPH)
and this gradually increased in the order of BS, LB, and GT. The antioxidant activity of GT was 7 times higher as compared
to the control (p<0.05). The antioxidant activity assessed using 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) also showed results similar to that seen with DPPH. GT showed a significantly higher total phenol content, about
2-3 times higher compared to the control (p<0.05). GT had significantly higher total flavonoid content than that of the
control (p<0.05). Thus, the addition of natural antioxidant ingredients such as sprout barley, lemon balm and specifically
green tea, in the preparation of cookies, resulted in excellent antioxidant activity with similar physicochemical quality
characteristics. The study suggests that it is possible to develop cookies that are competitive in terms of nutritional and
physiologically active functions.

Key Words : Antioxidant properties of cookies, barley sprout, lemon balm, green tea

LA = A717F A7 s AL E9HA RS 9% & oflyx
dhg|glo}, o] 5 YREHE 2 o
74 2w Fdjo digk #4lo] SrkskaL 23k A BAEAE S BASTHLee et al. 2007, Lim et al.

=
=

o] 7154 A7t A7 Tekel A1E

2018). AR 2] &itsl 491 superoxide dismutase

o je Tade] EolARA, 47 HA7F s Al A
ol 71578 &S H7HgE vhFet AlFe] sidol] S7kstar
ATHSong et al. 2014). L T FI]= 2 dFol Hof v
A== 13k Wzt 251 #7ge] golapH thst mekt A
o= AR ZoMNA 27| - 1] 52 F4 07 o]
|Ee W7t 5 AFoR, 1 SUE Aol As
L 2 QFE 7E3 N2 7)5A0] Al geksl 5
7] o] AlZ=E 2 tH(Byeon et al. 2017, Lee et al.
2017b, Park & Lee 2020).

AAEEE B e Bejeolgtals sk oYl A%

o7 By FYS ol AigA, gE sl v

==
ARES

(SOD)= Sled AR G SAlA folet A=
9 2z 9 S fEste {3 24 AAE AlASE 7]
5ol o] F5F0 FEE o} Frpal A Uth(Park &
Chung 2020). A= Z]ol= B[R] C, BIEFR] E, B-carotene
T B &Y 718 =4o] dHrE] o] o]F T3 At
st 24, A= G tiAF 2ol 3F BAEA 7% 8t
TH(Chae et al. 2019).

gl #=1H(Lemon balm, Melissa officinalis L.y &2 3}ol
ok thd %=, g gt Foz A Y A 215t
AF} 2)e)eF Aol theksiAl ARSE 2 Eo|TH(Choi et al.
2019). S| Bo] A< glEnkS A ZRE AZY, A T

T
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07 AMgEo] gkom ZyE(linalol), Al2H-E(geraniol), Al
E 24| E(citronellol) @ Z= ¥l (lomonene) 52] HwE5S &
Fratal olo] Atst, et B A a3t dval deA
THChoi et al. 2013). 2 #l&=e] HIvE, SH7dst 2 H
SHE AT 22 AAiALeE AdE oheke A

A &37F AF | vl 4 2(Choi et al. 2019), B4t
g, FEQ, dxstoln sl 1A U Y H A

SR a3 = BiE vl Qltk(Jeong et al. 2018).
2Fx}2H(Theaceae)ol] <ot Xpit7-(Camellia sinensis L.)
Qo7 RtEE= Hxp= 2uk, Wanh, st Bl ofke] ok
o] Z3lE o]Fo fJomn Houks W= A 7R (tea
catechins: tannins), ¥l (pectin)F 52 AJ&o] thF =
o lo] 3t TAY B PME A 28 o] =
S W oz} AYellA s A, tolSAl Fo &
4 AA, g A, AgAY AT E=wo] He A
o2 B%ET YrhkJeon & Choi 2011, Kim et al. 2015,
Park et al. 2015). methylated-xanthine® 3}3H&E2] UF<l
=212] 71891 (caffeine)yS> 732, ExEA2E, AWUAR
AR X1 2 AUAtiAL F7F 59 7150l deH, Sk
210kxol] o]ate] JHERJIAE B IAIY AT SAELE <
Ak 52X s, 5 FYZEE N, AR
2 2 7198 JiA T 71s/dol A BarH A 7= st
THHwang et al. 2018). < 7] ¥ AGE A¥EH =
E#](Joo et al. 2013), AFM ZFmH(Liu et al. 2013), 73]
(Lim & Cha 2014), 24 (An 2015) 2 $9J(Kim et al.
2017) 5 thde AAAARE ke A7 Bard b 9l
ok AR, gl 9 =21 3 7158 oln] AF
ol 71578 AFe] FAIER &) golFolx Ealar
AR, HEt B 52 o83 719 i 3 o #4
548 vadt A= vEE Aol o]d & AFlA=
ksl geh W WY Als) 71 0] w2 ARSI A
Au], &y 2 5215 Jrkete] 715 Azl o)s)st
FAEANS A4 vlwste] 5 7158S =2

12 1o o

9

E)

N

il

¢
d

o o= T u

F7) NEE ek 71 2ARE Algstaat v

1. ARy

F7] AxXE A% AEJ 9HE(CI Cheilledang Co.,
Yangsan, Gyeongsangnam-do, Korea), ©7ZF(Cheiliedang Co.,
Yongin, Gyeonggi-do, Korea), “d®(Cheiljedang Co., Seoul,
Korea), 27, W] ©]7] 7$-Cf (Sungjinfood, Seoul, Korea) 2 HE]
(Seoul Dairy Co., Seoul, Koreay= AlFolA +Yste] 218515
o ARREE], FERE R 53] S 2eRInPlolA] ARk
(Pureyoung, Seoul, Korea), 54t #l#4 H-2H(Choungsoofood,
Seoul, Korea) 2 =XHM&F food, Seoul, Korea)S 143+ &
400 mesh Aol gt ¥ T FAA ARESHAT

<Table 1> Ingredients of the cookies with barley sprout, lemon
balm or green tea

' Samples”

EsEs (&) Control BS LB GT
Cake flour 125 119.8 119.5 119.8
Barley Sprout 0 52 0
Lemon balm 0 0 5.5
Green Tea 0 0 0 52
Sugar 533 533 533 533
Egg yolk 26.7 26.7 26.7 26.7
Butter 71 71 71 71
Baking powder 1 1 1 1
Salt 1 1 1 1

Total 278 278 278 278

UBS, LB, and GT; Cookies using powders of 4% barley sprout,
lemon balm, and green tea, repectively, on the dry weight basis of the
cake flour after measuring moisture contents of each powders.

2. F7|9| M=

F7]= Byeon et al. (2017)2] WH3} AACC method
10-53(2003) aLste] of2] 2] «u] ddxs A%
S <Table 1>¥} 722 et &ol whe} Alzakdet. WA vk
Z7](K5SS, KitchenAid Co., Joseph, USA)e] &3 Eoj
g &2 Al AY, o, HEHE Ya 27e = 337k
AP A7 F GBS AL 44 ® 28 Y &
FatAt. o7l Aol 21 W7HE, oA H -t E WL 7}
Zho] Ao AREe, vt 2 xRt SRS
=4 F 1A o E R 4%el sigete AR,
2 =52 FEE JUEE & 29l 287 o skl
B e WAAA AT S8 FAXFS FA]
2 e 0.6ceme FAZ FdsA Lol A7 5ceme
9y 7] E2 Ao SIE 180°C, o}hE 160°CE <%
QE(MHSDO 2002, Han young bakery machinery Co.,
Korea)oll A 1237 9] 715 /331001 A204 14]
7+ sk & Aol ARg-sk

J

al

3. Bi=o| A, HEM K|, EAME Y WEE

1k W= (bulk density)2} 334 A 4(spread ratio)=
AACC " (2000y8 Fxste] S48 €= 50 mL 7
2AAG T/ 30mLE B3 5o FINES 2B
o sold RIE sl wEe] Fulof tigh FAC]
(gmL)E ALt 719 34 A= F719] 27 (em)
I F719] FA (em)yS Tt the] Ao ALkt F
719 AR 77 NS =R FHsle] LolE 24F &
O] ZHe] FAES 90°= A A S8 2 4
717b 622 e ks Feleith F719 FA= o719
TIN5 = Foldd ol sl A %ol 2 &

11
0

Ll

r_{



NE Ul golgEd EolE ZAd Qe £AE A7 6o
2 o] Hante Al

1 74 A)gpm 17 OO S Bt 73 (em)
771 67lell gk it Al (cm)

A& (loss rateyS 7
o] TS 77t 5733k

Mo
E
£ o
N,
2
7
Sy
Mo
o
T
4
ha

H kS AOAC(2000)2] WS
Fharste] B 53] v A3k i RS 5% wt
A ANEE Azt Fd7HE §=71(J-DSA2, JISICO Co.
Ltd., Seoul, Korea)s ©|-8-3}d 105°CollA, 24A17F A &
2R3, Hi B 1 g4 vllS 79 ARE Hol 3
E7]1(J-FM, JISICO Co. Ltd., Seoul, Korea) 560°CollA] 24
AIZF ARE)s o R EA st F719] pHe rRAE AR
S5gt TFT 45mLE T F ATAS FE Al¥E
pH meter (CP-411, Sechang Instruments., Ltd., Seoul,
Korea)Z Z43IAth Bee vRid A& 19 S/FF 9
mLE YL WHAIA AIZE o] WAAIZ] £ A4ie] 7]
(HA-12 centrifuge, Hanil Science Industrial Co., Inchun,
Korea)= ¢4l ste] A2 A5dS = (PAL-1, Atago
Co. Ltd., Tokyo, Japan)Z =73} T}.

5. M 3l 9| aHE

AE= 715 nifjste] FHgE 714 715 "ol 38 A
Z}A|(Color JC801, color Techno system Co., Ltd., Tokyo,
Japan)oll €213 Al52] Lik(lightness), a%k(redness) 2 b
Z(yellowness)S =43t o) olw] 3 w2 ¥H(Standard
plate)?] LEE 98.74, agh-2 —0.45, bk 0360130tk <
#ZH9ge v g 7H2HILCE-5100, Sony, Tokyo, Japan)Z
o]-g-ste] o] A Bl woF F& Hwsinh

6. 74 28 &

F719] 71A4 F2EAL @ 208 (theometer, COMPAC-
100, Sun Scientific Co. Ltd., Tokyo, Japan)& ©]&3}e] 73
I=(hardness), ¥+24J(springness), -3-% 4 (cohesiveness) =

| =2

U
i

MAEZ| =g & =xF HoF 2

m

A 46l

A 74 (brittleness)y S 273159t} E419] 2712 probe 2
73 1 mm, needle type 4, Z U35 2.0kg, Distance 50%
2 Table speed 120 mm/min®] ST},

DPPH 2H]Z 24843 Blois(1958)8] WS A 54
ste] Z2gstaith. 771 1 gl oNeE(99%) 9 mLA-S A7t
ato] 2417k FF FEAIZ & W42 7] (Model HA-12
centrifuge, Hanil Science Industrial Co., Inchun, Korea)
3000 rpmol|A] 15327F A4l s F5dS A EE ARSI
ok ZF Alg= 108 BAete] SMAIRe 1 mLy} 0.4 mM
DDPH (Sigma Chemical Co., St. Louis, MO, USA) 2mL
o] TFNE 307 A9 Aol Fol HEEAZ &
F=A(SP-2000UV, Woongi Science Co., Seoul, Korea)
517 nmol|X 355 438151t} DPPH 2tz &€/ ¢]
ARRs S o2 vt 5o 99.9% eSS
AMESI o DPPH 2Ht]d AAEA S Adds) o] vz
o] FHALE Fofo] ol o e WMEERE AN

i Adze TP
DPPH 2}t]E 2782 (%)= (1— T ) x100
o] 3

ABTS ZT]ZF 2789 Re et al. (1999)°] WHS 5§
stod At F71 1 g%l wghE 9mLA S F7Fste]
2477E}t FEAIZ 5 AR 7] 3000 rpmoll A 1587
AME T FEde AEE ARSI WA 74mM
ABTS (Sigma Chemical Co., St. Louis, MO, USA)%} 2.6
mM potassium persulfateS EFstaL H-20] hioA oF
2407F B XAIA ABTS 4ol #zds 3842 &
o] &Hof phosphate citrate acid buffer (pH 4.2)Z 3]A]A]
A FFE 7ol 405 nmelA 0.95-1.000] =H=5 2d3i3itt.
A z3 ABTS &4 2mLe}t 7t Aol 109 343 A5y
I mLE EHate] QFaelA] 3037 WHAIZ] & 3337
(SP-2000UV, Woongi Science Co., Seoul, Korea)2] 405
nmellA FFEE S ABTS )z A4 9] 4t

=& A% tiEae W3t 53] PCA buffers AH8-st
Aom ABTS eitjzh AL dgw+ o] tizwd] &
FEE vasto] oo} 22 WIS (%)= Altste] Ak
& LERIe
ABTS 2018 2724 (1- 2EE FBE) 4
iz F3

% dAl=d¥d =42 Folin-Denis ¥ (Folin & Denis
1912)0] w2} B89t 7] 1 g8l 255 9mLyS 3
7kste] 2407FEE 241X 5 A4EE]7] 3000 rpmol| A
1587 AR AFAG ARE AT 7 Al
10 845t} ARE-stem Aol 1mLel 50% Folin-
ciocalteu reagent (Sigma Chemical Co., St. Louis, MO,
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USA) 1 mLE 470] A2o|A 3327 Wx]sk £, 10% Na,CO;
(Sigma Chemical Co., St. Louis, MO, USA) 2mLE 7}sk
o 307+ A2eA WEAIFTE o] EF Y FHEE S
33 = A (SP-2000UV, Woongi science Co., Seoul, Korea)
9] 760 nmo|A A3 TE BEEZRZ gallic acid (Sigma
Chemical Co., St. Louis, MO, USA)E A3l om
Ae 2Agste] F HETFE mg GAE/100 g0 2 JER
2 Davis ¥ (Byeon & Kim 2015)
F71 1 g¥ol vEe 9 mLy
%‘%Wﬂ A&7 3000
e AEE ARSI 2t
S|IAIE N 1 mLol] 5% NaNO, 300
A 10% AICL6H,0 600 uLE 7}
sto] ThA] SE g ?— IN NaOH 2 mLE &85}
29] FAollA 307F ABAISte] WREAIZATE o] WS
F3=A(SP2000UV, Woong1 science Co,. Seoul, Korea)s
AHESlY 510 nmellA] F3 =5 AT ETEEA=E
quercetin (Sigma-Aldrich Inc., St. Louis, MO, USA)S A}
g3t 2gt Al FEEE tYst T EtE o
= 3RS mg GAE/100 g2 HAI3H

pmelA 1587 ¢
AZE 1008 34
uLE H7ketaL sitol

01' o>,
e
L)
rot

1__

Al
=
1=]

RN

8. SHIXz2|

A3} dHlo]El= SPSS (Statistical package forthe social
sciences, Ver 20.0, SPSS Inc., Chicago IL, USA) =71
S o] g3te] AYuR] EAHEA (One-way ANOVA)S 2

Aletlem A} e 53] whEsle] e+ BEHXH( Mean+
SD)= YERASIT. 7+ 24 Haabel frolidS p<0.05

£9 2 Duncan UFEH| I HY
ofs Azt

(Duncan’s multiple range test)l]

ol 71

n. Z2a 9

¥

= T7- AL AN
1. 810 U, HEN X5, 2AS Y

[=}
771 978l W A AL S0E 8 3

= <Table 259} 2t} wk=e)

=0 e
=2

et WErt e A w719 Aot 57}6& =

AT
2|7 o] Tetsl A 7]L_7]- 74 4= 9 e v
om F7)9] Ayt B FGA FAE S o] AEFQ] 7}Xl

7} "old 4= UtHLim & Lee 2015). ¥ AdoME= iz
T HA AAEE A7 BE AT BEe] AolE
Holx] oo} A7 EEC] W] BT FFS FA
ottt HAA Ao A= controlo] 5.87= f2olFo = 7}
& =0 (p<0.05), #RF H7F LB= 5.732 2 control}
Fre|RFE Holx] gkt Al e ] 7t BSe] HRAS 5.57
9] ZFo 2 controlETHE oA o g o7k e 7kS H o
w =3k "7 GTel A-AARR] 5413= FoAE HeolX]
ettt F719] AL w7 A Wiso] WA
A7} 2astal 27o] Sk A4S Welketl, o] @42
o] R A, Aea) wE] 9 2 k] o
Wz Sk ol o8] PEe Werhl BAE A QUth(Lee et
al. 2017b). 719 £4EL control?] 10.63%°] ¥]3] BS

— 22T

2 GT7} ZH2F 10.18% 2 1025%% o8 oz vy =4
o, LBE 10.90%% control® T} froldog wo &=
AE 7S BYthp<0.05). 7S F=gA star 3|7t A

71A = BFEAA=
7F 742 93.33% 2 92.38%%
(p<0.05), B 7T LBE controld} §9]% Xfo]& Hol

control®] 100.00%X.t} BS 2 GT
ooz oy o

P (=
2. 72 ek 5lE o 2 2 pH

F719 8 T, 3% T, A% 3 pH 54 dH=
<Table 3>2 7t} F7)9] & ke e 4 &2
oA fro] A ZpolE YERRA] e¥kot izt oA 7
w3 S B, ol FAET 7R o el ¥
7R et FEET E=30A A0 ALEE 3 Tl
A& control®] 0.29%¢°1 ¥l&] A€+ BS, LB 2 GI7| Z+

1=4}

7} 0.94%, 0.91% 2 0.92%= Fo8oz =74 Yepgtort

=
(p<0.05), Al AEE Zelle FoIAE HolA &tk Fi=

=4 A3}, controle 1.66°Brixd] #o®E thxw¢l LBY
1.38°Brix, GT¢] 1.32°Brix & BS¢| 1.18°Brix Rt} f-2]4
o2 =A ZEATHP<0.05). Park & Lee(2020)2] »H7}

<Table 2> Bulk density, Spread ratio, Loss rate and Leavening rate

Variables Bulk density (g/mL) Spread ratio Loss rate (%) Leavening rate (%)

Control" 1.25+0.00 5.87+0.10% 10.63£0.21° 100.00+0.00°
BS 1.25+0.00 5.57+0.20% 10.18+0.34¢ 93.33+2.86"
LB 1.25+0.00 5.73+0.17% 10.90+0.17 99.50:£3.007
GT 1.25+0.00 5.4140.16° 10.25+£0.39¢ 92.38+3.41°

F-value NS? 6.03* 15.79%*% 26.71%%*

DRefer to <Table 1>
INS: not significant, ***p<0.001, *p<0.05

IMean+SD, The same letters in a column are not significantly different each other at p<0.05 level by Duncan’s multiple range test.
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<Table 3> Moisture, ash, sugar contents and pH <Table 4> Color values of the cookies
' Moisture Ash Sugar Variables LY a b
Variables %) %) (Eggei;“;s pH Contro?  71.69+0.14*  699+0.10°  30.72+0.24°
Control”  4.16+0.11  0.29+029") 1.66+0.14*  6.99+0.04° Bs 02.23:0.28° 8712024 112031
BS 8.07+3.54  0.9440.04* 1.18+0.07°  6.76+0.00° LB 888041 363:0.36¢ 32:33:0.57
B 435002 0914003 13850080 6724003 GT 54.48i0.06f‘ -6.11£0.09¢ 35.36+0.09*
’ ’ ’ ’ ’ ’ ’ ’ F-value 791.84% %+ 905.37%** 67 41%%*
GT 5.65+2.03  0.92+0.02*° 1.32£0.07° 6.4620.01° DL Lish _ ) _ . _
Fvalue NS 4735 167 73,60+ , Light scale (100=pure white, 0=black); a, redness (+100=red,

YRefer to <Table 1>

2NS: not significant, ***p<0.001, *p<0.01

YMean+SD, The same letters in a column are not significantly
different each other at p<0.05 level by Duncan’s multiple range test.

T U FI M E 2R Adate] G 905
WA SAE 2 AEH fAE 235 BTt
H=0] pHe F719] 3, 9 B Mo JFS Fof, pHIL
FO™ M3 o] Halar Avk Fw|7F U, pH7t WSS
F719] AP T} ofstar 7]go] ztom Rrgg otk
(McWilliams 2001). 57]12] pH+= control©] 6.99Z 2914
o2 7P E& #E YERINAL, GT= pH6.462 =2 1214
o= 7P Re e HATHP<0.05).

i

o

F7)e] M ZA7re] A= <Table 40l A BT F
Lt controlo] 71.6922 o132
3 iLoﬂH% BS, LB 3 GI7t

02 {94 Aolg HeolH
ﬂ]i%i‘:} ;& d ey E‘}iﬂr(p<0.05) A E 9] aghe
control®] 6.997} A EHT} FoFH o= 7h4 =A vElt
3, LB9] -3.63, GT¢] —6.11 2 BS9| 871 =22 {29
2 zpolg Kol Yol th(p<0.05). =2 bik2 control
o] 30.72& 7P woka, AT FolA= LB7F 3233%
BS ¥ GT9] 35.11, 35360 Fo2 o= WA YepRTt
(p<0.05). =37} (Choi 2018) EZ 7} F7olM Lzt &
atke A Fo] controlETh W& ZHS, bike A ¥ o]
controlHth =2 kS Yeplo] & A} fARE 23S B
o] FAh. 719 9IS <Figure 1>0] AAIZE vhel ko]
BS, LB ¥ GI7I Z217] t& 5248 Yeplilorn gitst A
o] AR E H7= controlol]l Bl F712] 2]l &
H3ts Holx] ko).

u
N
o)
Hir
rlo
)
o
[ies rir
ach
Rl
1 r
ni

4. 74H 22 &

HOrEE o &3t F7]9] A=, vy, S 9 HA
Aol =4 A= <Table 5>9F 2t} A=+ control?]
1890387.05 g/em’e} BS7} #2215 HOM gskom, GI7t
1079133.19 g/em®©. & control Rt} fro]Z o7 e Aw.

Atk LB 760005.59 g/em’Z o] 8oz 7P e 7

-80=green); b, yellowness (+70 = yellow, -70 = blue)

PRefer to <Table 1>

xkxp<0.001

“MeantSD, The same letters in a column are not significantly
different each other at p<0.05 level by Duncan's multiple range test.

Control" BS LB GT

<Figure 1> Appearance of the cookies with barley sprout, lemon
balm or green tea
DRefer to <Table 1>

T2 BAtHp<0.05). 712 A=E Przﬂﬁsﬂ a3,
WEe] 2TE P AR, A7H, s U 8 R
F Toll JFS s e, v 22 v FI)004

TAE 7P F719] BEE AAAA 2 Ate] A5} &
AFslth(Park & Lee 2020). WHA] 3] 1S 228 7}
st F)= FAIE H7IR A=rt ST v A3 Ust
=, ol& 3 vy 2 Hrbge] SHSE wge
o] iAoz HasteiA Hise] B4 HelE 9
3 S F71e] W 7)ol Fobx F719] HAxE STt

Az Aoz FAFHETY S tH(Lee et al. 2017b). F71<]
g84-8 controlo] FrelFog 7P Egkon LB GTb
¥z} 131.47% 2 138.68%= controld} -FoJA}E HolA| ¢

gttt BSE 111.53%Z controlH T} ro]H o & o g A
< HIO}H(p<0.05), LB ¥ GT9h= RS HolA] 99k

o} F7)9] $FAE controld] ko] 147.41%% BE A|BT
Soll 7FF =9kon BSel GTele FoAkE HolA] §gke
1}, LB 88.24%Z controld} 9|3 =}o]& Holw 7}#+
o ZHS HATHp<0.05). FAIRA3E controlo] 235845 ¢
o2 A vlg| fojHoR 7P w2 3S eI
(p<0.05), BS, LB ¥ GT9] FA4342 A= FofAE Hol
] eFUTH.

5. S
F719] Fiksl &4 A= <Table 6>0 YERN AT
DPPH &tz AAZAI A= controlo] 2.859] ZFo = #-9

HLE
>
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<Table 5> Texture properties of the cookies using Rheometer

Variables Hardness (g/cm?) Springness (%) Cohesivness (%) Brittleness (g)

Control" 1890387.05+69254.33*) 164.78+13.40° 147.41422.52¢ 2358.45+341.68"
BS 1674529.43+143217.81° 111.538.03° 111.59+£17.92% 1370.274395.47
LB 760005.59+£134394.70° 131.47+14.62% 88.24+14.93° 1181.28+377.33°
GT 1079133.19+32719.31° 138.68+14.19 120.37+13.36® 1049.66+114.76

F-value 24 57%%%2) 2.94% 1.94% 3.20%*

DRefer to <Table 1>
D#kkp<0,001, ¥*p<0.01, *p<0.05

IMean+SD, The same letters in a column are not significantly different each other at p<0.05 level by Duncan’s multiple range test.

<Table 6> Antioxidation activities of the cookies

Variables DPPH ABTS Phenol
Control”  2.85+0.28% 52.68+3.64¢ 0.15£0.00°  10.28+0.70°
BS 327+0.32°  60.15£0.67° 0.16+0.00° 11.36£0.33°
LB 499+1.00° 79.97+0.90° 0.32+0.01° 14.76+1.28°
GT 21284036 90.11£0.14° 0.41+0.01* 23.20+0.76"
F-value  239.14%%%2  411.80%**%  256.50%%*  244,03%**

Flavonoid

URefer to <Table 1>

Dxkkp<(),001

IMeantSD, The same letters in a column are not significantly
different each other at p<0.05 level by Duncan’s multiple range test.

o7 7P WA HrKEAL GIE 21282 RE A|E7 &
oA feloz 7P =& DPPH )z AAEAS Ve
WA3L(p<0.05), o] tiztell vlsl oF 7 =2 S
Tk BSe| DPPH #tt|Zd &7A242 3.27% control#e] fr
SJxp7 QIleH, A3 FollMe 7P frelFom v ot
S BHItH(p<0.05). LB 4.999] #22 controlo]u} BSH
o freldew =& DPPH Uz AAZAHES Btk
(p<0.05). ABTS gtz &2AL4E DPPH itz &AE4]
At AR GI7F 90112 foldos 7P ko,
ke o 2 LB7} 79.97, BS7) 60.159] 02 fojFo=w
=2 ABTS 1z &7 %S BATH(p<0.05). A5t
oA AshiA] &4 F7he F719] H7kEel HlEl C, &
gl 9 EgEwolE F 7] W] 4shiR] £d 3
o] Z7HI7] W&oy, 3 YEd B2 v} FI)M = o)
I Agate] gkt &4 grol Skl 2 Ae) |
AFe A2 YeERHAtH(Lee et al. 2017b). ke AE-S
el & dE g3olH= GVt 0412 foldo=w 713
Ekow I RSO ® LB 0327} froFow we dhErs
HATHp<0.05). BS2] F ¥&= d#FS 0.162F control]
0.15¢F f-2]21= Holx] sttt GT2F LBE controlol] B3|
of 2ul] o]ite] w2 FulETEe] TE AFE Bt ¥
= EL FAFAA, siglet oxygen A AA, FLA T
o] TR s AETS slo] dgH 2 AHEAEA 7]
5o B o] HE= ZAog Bty YrkKim & Yoo

E

&

2017). & ©h2 gitsl A8l & FER ol dHE F
s T Alswd v AHE GIVE 232002 f914
o7 7P E=A JERtor atkeo® LB} 14.760% =
L R o= 7S YR 2™ (p<0.05), ©]+= control®l]
Hlgl| oF 1.5ufoflA A E =2 Frefoltt, F FetH o=
= dlsA 252 = isoflavones, flavones, anthocyanins 5
o] o7] &alal Y, St, WHFA, dAsahe, ¢34
gk T A a3t vk Ll vh dtk(Lee et al.
2017a).

V. 89 9l A&

ksl AR F] AR Ee], P 2 5315 H7st
o] vhE F7)9] FHAEA A, v dEs BT 125y

mLE T3t on A X|Fo A= control ETF GTE]
ol FAE Holw 7P UHA YR THp<0.05). ==
controlo] 1.66°Brix® A&-2] 1.38-1.18°Brix BT} 724
07 =7 VEREO W (p<0.05) Al AT 7HlE fo
Holz] eIt} pHE control©] 6.99%2 7H =& 3L
WAL, AATLLS 6.76-6.460F o207 7} ke
B tHp<0.05). M9 HE L7k controlo] 71.699]
1B, A= BS, LB 2 GIT 02 fojFog
23 THP<0.05). Akl Eo] shiE AAxAE7T H7t
H AT controld] BB F71¢] o] & W2 FA
&kt LB @ GTE controlol]l ]3] f-o]8o =2 e Ax
& HATHp<0.05). FA1343S controlo] AFTH T} F2]Z]
o7 =& ks YERRAI(p<0.05) BS, LB ¥ GT= Hx}
Aaste 2345 Ueiith @bl @49 A3 A3,
DPPH 2}t|Zt 2784 0lA controlo] 2.852 714 W& 7k
S HAI BS, LB ¥ GT <22 HF Zolxlon Gre
21.28% thxwrol H|sl] folF o= oF Mol #2 3e B
TH(p<0.05). ABTS 25z 2AEA= DPPH 2oz 2AE
A FAREE 472 B GTE 90.11F control®th oF
2] A felAH oz A YERITHp<0.05). & dlE T
% controle] ®]3] AFolAM =A YERROH GTe
controlol] B]3] ¢k 2-38) A% FoF o= =o 718 LeER)

e

1

b3

A
tlo ajo

N

R



ATHp<0.05). T FepErol= FFIMT GTE 232002
control®] 10285T} o] o2 oF v HAx =& S HA
tH(p<0.05). LBY] & Ze}H x=o]=+= controlol] H|&] <F 1.5
H A% FolA o= =2 3hs YERNATHp<0.05). 0172
Aol A F71o kst AAAEL] AR, FEd, &
3] =2ke] H7k= controlt o|3tetd Fd 54 Wb
Al ol gl & TS Ho ddF 9 AgEdd
7% WA AAY e F7] JiEe] 7FsE FoE AR

A,

MAHE
Fof| 2 (&-2Ah S
A7 (&L1uskay, AL, 0000-0002-2678-5614)
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