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e e 2TS Wol A e BES AES AW T, GENE AgS] 4EW U Wle B
of Wrkshe] S AZAA Azehs WS Jwez = gEAel ® AFeln. 4Y] sdwe Wiz
A7) ] Aol BAA, 48 AT 540 Mol FH WA, WL YR ] W] w5
A ol A A3 A A, 2AZY W, £ohE Ba, AR 7 Fol @He] glo] AES ] ol

o]
& A3 A

ZlewE o] w3} odA 2 EF SRS 3 Fd A4EA A w7 (Choi EH. 2009. Quality characteristics of
Garaedduk with raw rice bran. Culin Sci Hosp Res 15(1):94-104), ©#] w7 (Choi EH. 2013. Quality
characteristics of Garaedduk with defatted rice bran. Culin Sci Hosp Res 19(3):130-141), H|Z(Lee JW,
Bae 1Y, Oh IK, Kim MH, Han GJ, Lee HG. 2013. Preparation of Garaedduk with buckwheat flour using
retrogradation-retardation technology. Korean J Food Sci Technol 45(4):460-465), @7} (Kim SS, Chung
HY. 2009. The Effects of wheat flour addition on retarding retrogradation in Korean rice cakes
(Karedduk) Korean J Food Nutr 22(2):185-191) && F7tete] 7te9& AlZsts wWo] Biusnl lont, o
A3 w3} JA arf SRR v EA7F Y.

g, ZFH(Freekeh) = W& stE7e] FHTUS 7] 7t B 79 Ao =¥ F @335t LIRS
B golE #d 2 OR Firik, Farikolgba® B3}k, Zesbe e2d, dvlhz, Algel & $% Ao 9
AAlo)an ) o] JEA F2 AujEo] gtow FUdAE HE FHIER XA Al o) &EH L 3l
o ZEgke de] tf Ags] d FEelnE AES " g Mol xEAo)m Ank FHE vl A=
A9 ko] = Holw | BFIIE 77%, ©wAd 12.7%, 2o)A 16.5%, ®]EFY A, v|EbYl Bl, B]EMW B2, H
B C, o] Q1 mtadle, ZEor 7 don ZHESHaGI kst Sdo] ol s o @ol
rElo] e AoR G vk, WF GIAFIF WAL Ao R o] Eol A% vvlE F54E 1 A%
W, day, HRE g 3-8 Fo] TR 2o Add i o]y T Ve AF AR FEUL
oaye et v)eA wAstelAl, weo wstE AAANA BRELS FFATI7] s el gl oo AT
3td &, ZEFtE MUkt WS AT A "o w3Ad F ddAdol dASA FEvE S st
s sl

ol &g Hrkste] WSS Az 9 2 (b)) 7] vk
%=

we] 7}

wouyol wew, wol Zuste AGoRA w5 A Bd "o nEYS FHAY F dx, WA B9
A grom dlstel FABEY B AWV EAS YR £ AL B ol 9P, 247, B4, 9
B85 Fol S48 W 2 I AXPEE ATY 5 AU}

£ e 4

% 1€ wlate] 1% A 1WA do] neb AlxE e ] AzlS vhehd Aolth

22 JAs] e FAH g

Ue dom AouA 9t @, B GAddlA AsE BE 7124 2 Bty golme B udo] Saht A%
Bopol M %R AR A FHom olslHE A% FA g AT, AuHom, B WA M)A



10-2021-0037342

5

=

=

N

i
=)

— |
= — = - IO S 1 AF % >~
= i S | . o = FEESET TN X = %am&@ﬂ o A -
2 & N RO JM il - HE W = <O " N o N w M S S mg =
- — o . LN . ! A -0 — =
a B - T N grabagit T %y EEH T L2 F
- MR S A olx A Lw T m ) - M R .20 T X2 an i
= I~ W._ R " =r o oS — Y ST ulr iy =3 JL H N M.l JlL < ZL q
N T ~ o X bR R g won o M g - N A % No T 3
oy EK AR ol ) A N N - Hlo X A A o} x| o M ﬂ_ e do o o =
3 ; o~ N ® . =
& o w w T~ wp o - FE O ED T s bt ¥ X2 -y ~ W
70 2NN Tw g N EBRLEwelge xR A 3
i O Y B . I SV - S (4 Ert gt K g X
= ﬂwﬂuﬁw%ﬂr S = N T o = oy ﬁmliam,i z . i )
i N oww To 5 8 Ix T b wa T Toowy T e wT e
r R O =5 o — — ) oo . = o ) g 1o _
x L NmEr = o g RMITEE_T Ty #2,T0L ®E = oy
iy - -~ T o A S AF oo %o S X ap N T o D T B 5 TN ) ol
cl AF TN _ 3 A G s o Gl D S lo X w
o AR il NG TR OB g S i @M 50 oA = of F Mo = N\ =
% = "2 E T gx DEiEnAasii oML TETE G omb Box
N . £ T 1 o > ! oR he =n £ =P o - -~ - ol
ot _ o o — T I X LW I o —AF T W ook = W T _
x_wwr,_ ﬂ@uﬂw%&. RN Hﬁ Wat%?%dmﬂar iga Mo 7 7ATH._,ATMu . o Wn
i Y yfex # o FR RRERTS G i R R T T
A A oS\ X = o do ofp ol P E A= = B ) fo - sl ol
B T = 75 @ F cE N X om o N2 o] R = S = © -4 K ) -
o £ nw ] i ~ ~ ‘Ul N R o) 3 o#a X Ea Hl ool oT o W zru
= o B - MLE HE M L E Gl ~ + R AR N ﬂﬁmm r ™ - 2 umw_ & o @ =)
) 3 < P - ) - - L
= B w LD . 8 2 B BL_2T et Lm T THUE T T 8
O PSTRN -~ ' in ot T I oo H O ™ o _ 4
7 & oroE i 3 I I T 2 =X
SN s o] S 15) A N o B ~ g = = NI =
ol = - o o X = Lo o - -% B Wz N = 3
3 au A %o R = s e T o oA ® T - o To =l fod ol T o
E = ™ N & B o h_/a? n Ho T A kX i o = o D 3 -
H - N B o o — R S =~ Ty W oga s i ~ =
,.lﬁ_v..._ ‘M‘Iﬂ HT_ ::l O_ - AT N = ~ io ‘7| m OE g ‘ﬂl © N el ﬂ o ,5.0 N X ﬂwu S
w2 L|1__/|Hruf1é ™ N eWiﬂAdﬂ;oﬁ.Mime o T ow P ﬂuALl,mEouT "N = =
p BN g wk - i X Ew oo T Tl g TR T = -
Lo ow B Sd % M TR Mg g T TR T Dmo & o o
W E B A NS S I N -G S up N = P w X R T B = G
- - i3 le Ea T 9 o o ol o R e 0 o T E Y o B N
o o P o I X T Do, W N mM R Z R o % T
e Eow teBEx 2w L5 T z e Wl g T em ENFE P Bao T
= o B o@mo .S U IR Ry o R X% X <°
ol y v [~ — il X ~ A
T o P Mo T = D X W o Ao D o < Mﬁ 2= x Wk E = LT e
M ET1¢.w_omﬂm ks PP REo sy TF R Ev%mﬂwwﬁ s E®R o7
4 ! N W AR T —_ O o o °° w8 ok o5 ) o L T oY NoT
B o oy ., B E - o T 1 RS o) m T g - m N T T =
bl B o= TN K T ® Ro 9 A AL O = 3 -~ A
wm o M X T TR NN )R N m TR — . L TN o W W
ne e L eIzl o 57 IT AERSSR®TE 5 ham RESE _ba Bow g~
A T K e L E R XmE 2 s P Do 2
E® o T Mz RN - o w2 ~ oz W wow oy oo BN S =
J - - 2y B N L - N 2 = B = o AR B E —
Hr oy s T 5 o ] mf qo oom n 17r_| e =T o B = MT T w o 5 =T B E w,o o wr N oo o 1_Uo
P~ I = R I - o = o8 I T L] R NS W=
R al W I . I S L L ¥ W g Wy
~ oy - = R o oﬁ e W Mw u:w . o M = AL o T B % o mﬂo s M WSk e W ol B A w o
P o o 2T T o o W B ot g uw ) T T o FREFRXOR MEO T M
el i W wa o T Fir s ﬁ z,w =5 ¥ 3 = W nwm TETHREy, BT LN S o
=~ - - R —_ st —_— — = Iy Jold .= N 0 o) sy A
ua]ﬂrjl oiﬂﬁa« ~ NN O NT® I 174 n o = o A = 7% o iy S >
T/ Nﬂ % Jw W Moo *x HWHK P 2FFT2LITHEFTRY TL 79X 0w KT R -
T @ F & =5 5 5 4 3 g S s £
> S = o == = = 3, =3 S, S, = =,
S S S S S = = =



[0030]

[0031]

[0032]

[0034]

[0035]

[0037]
[0038]

[0039]

[0040]

[0041]

[0042]

A e B AxE we FF RUe TR st wolgw RE Jkss, wydsle Auwg
F Q.

EE, B oW ) He olgdte] Axd 9e AT

ERE)

oo, MANE Bel ¥ WHE US PA AHRA Ttk olF WA e=A B WP AN 9
@ AeR, B owge] Wk ol ANel 3] AVHE Ao ANHA = AL FAANA S A4
& 7P ASIA QelA AFF Aelck. mepd ® wwe] 4@ WAE BRE ATIER AAEY 5E

WA A7 odwdl A 2017del FgkE AS FYste] AMESEAlaL, ZElFhE o]FJECA 2016W 8 &
Z9 Aoz A:xdlFE=(Hlealth and Food Co. Ltd., Seoul, Korea)olx F+3d}e] A3, A (Daesang
Group Co. Ltd., Seoul, Korea)e Al A|FS FUslo] AF&31S .

o, g 7HF 100 g 7IEoR ste] gk SRS 0k(Hlale] 1), 5%(AAld 1, F5), 10%(EAlel 2,
F10), 15%(AAld 3, F15), 20%(A A1l 4, F20) 22 78l 7hefwe] & F#o] 500 go] H== Alxs}
ATk ZhE el wsir] = shr] 1ol JERISiY

FAFor, WA BE AzE Y, 23 ZY7tE 33 AHste] 47t B2 7%7)(FD8508, ilShinBioBase Co.
Ltd, Seoul, Korea)E& AF&3le] 5dZF Azt 4 Ax3 AEE IEHE7I(RT-04, Hung chuan
Machinery Enterprise Co., Taipei, Taiwan)® H2J3}al 40 mesh A= el zZt B2o 48 =S oF 6= &
A3HAl AT, o R, WartRe Tyt BES 747 uignlel wel 45, 33 wHESte] Al e 7
sHA AY F A=F slon, Agd 55 FYstd v &, gQUE =
(NJE3520, NUC Co., Ltd., Seoul, Korea)E o]-&3lo] <= 3

%, BW E7]E 10%7F S vhe 10 en® Adeta 4 545 EA48%l

i}
lo
_1

X1
Ingredient (g) Control” F5 F10 F15 F20
Rice flour 300 275 250 225 200
Salt 5 3 5 5 5
Water 195 195 195 195 195
Freekeh 0 25 50 75 100
Total 500 500 500 500 500

" Control: no Freekeh; F5: addition of 5% Freekeh; F10: addi-
tion of 10% Freekeh; F15: addition of 15% Freekeh; F10:
addition of 10% Freekeh: F20: addition of 20% Freekeh.
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Ag52L Medcalf DG(Medcalf DG. 1965. Wheat starches I. Comparison of physicochemical
properties. Cereal Chem 42:558-568)¢] Wrol| wiehr FAZAZS =7t 48 MH71s 7HHHY 22 AR
1 gol S5 20 nLS 7F8kal 1A &9k & Az & 3,000 rpme] &2 20%3F YAE2] (Universal 32R,
Hettich, Tuttlingen, Germany)ste] 7459 AAstL S7He FREFL Ane FFZHE T 2859
= Ttk 4 A 33] wkEste] Harghy} xEAAkE YR

T A% = AR & ZHE FA/AS AR X100

&
i

O

o
il

\<

\d

selgh B Ak hEe) FRE 57

& 7 NE F 5 ¢S Heto, 87 =47 (MB35, OHAUS, Zurich,
Switzerland) & ©|§3ted A9l W7t §l& w7k AU, 2 AL 33 vhEste Figd ATHAE
vERA ST}
pH

g7t B4s #Hrke sheEe] pHe 7 AR 1 gddl FF5 10 nbE £33t & 7] (Unidrive 1000D, CAT M.
Zipperer, Staufen, Germany)® 1%7F #23} &332, pH =¥ 7](SP-701, Suntex Instruments Co. Ltd.,
Taipei, Taiwan)® 33| W5 574 Az HA#d 2-H2E HERSIH

\<

L3 =

3=+ Schoch TJ(Schoch TJ. 1964. Swelling power and solubility of granular starches. Methods
Carbohyd Chem 4:106-108)¢] W& Fausle] TAAZRE Tzt B2S H7ie 7hgige] B2 A& 0.5

25 nLE AR H| o} Z BEAAFTE 90 TollA 30%3F 7FEd ohg 3,000 rpmoll A 204-3F A #2519
3w geslel AxAZl g7 AENS kel 105 T mebo] oMol FurE Az PR thee] AL

o]-g3to] 33] Whaete] Hwgy}t xEAAR YEY.

Sall=(®) = ALY F Ao dx FA/AZ AR X100

A ZA4L AMAA (CR-400, Minolta, Tokyo, Japan)E o]&3dle] T WAy g7} B4S Hrlsle] A %3
Zhge] L(HE), a(FA%) 9 b(FA%) & 33 vkE S5ty HA@#S 7o, 25 WAy Yrg
B2 LS 97.33, agk2 -0.93, bake 1.640]0tk. AE#S ool &2 ulgl ALbete] HEzte 2 yEl
1B R=

AE

12 = 2 — 12
\/( ‘E‘:-:mn;:b S el l:a'.ur.-n ple Asvandard ;A Uj\ mmple b.: tan d-.'r."ufJ

Z A7k

ZA7 ZAL2 Kim SS & Chung HY(Kim SS, Chung HY. 2009. The Effects of wheat flour addition on
retarding retrogradation in Korean rice cakes (Karedduk) Korean J Food Nutr 22(2):185-191)2] ®WHol u}
g Aldetgitt. 7Y A8 E BV 1083 SEAIA £ F 15X15X15 mm A7]E e FEvlEsith. 54 =
A& cylinder probe No. 1 ®20 mmE AFE3} 3L table speed¥™ 120 mm/min, max weight¥ 10 kgo & A3}
Sk, AAE 7171 F4 27 W rheometer (Compac-10011, Sun Scientific Co. Ltd., Tokyo, Japan)& ©]
&3le] ZA3I Tl Texture profile analysis(TPA) WHO = two bite compression®] 2|3 7% (hardness),

B2A (adhesiveness), Al (springiness), =34 (cohesiveness), %34 (chewiness), &4 (gummin ess)
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& a9, 2 AWE 33 w¥sel PEgN AR ehygi,

ZEgt BES Hbe JFY e %3814 %+ rheometer(Sun Scientific Co. Ltd.,)2 A% Z} A5 HAEE
obef Avrami WAAE o]&3to] Avrami A (n)et ARVEF(1/k) #s OP"WP welEEE 5487 Yo
ZF 7Y A= 4ToA ARsiler 0, 3, 6, 9, 12 R 2443 it} 33] ®BbE SASQIH. Avrami 42 G

w3 2oy, £2 Ak y 28 T3 2459, h g2 = A ? WP

[Avrami 2]

1 11 B~ log k+nl
og —In ———|=log k+nlog 1
JE‘I_-'EH
A EL_E; - Bt
8— — e
EL_E;}
sk

¢ xEg} BEws HUE slewS uE5E 7] (RT-04, Hung chuan Machinery Enterprise Co.,
Taipei, Taiwan)E ©]&3d}e] a3t o} £ 1 goll S/F5 20 mLE 718be] 180 rpmS 2 1A|7F 5<F JEAIZ]
%, 3,000 rpmo = 10++3F AR (Hettich) 3to] Whatman No.1 H#HAZ AFg & A|RZ AL

2) F d=3tdE

Zggb BgS Uk vhew B 2 Zo)dE 3RS Folin-Ciocalteu W (Singleton VL 1985)S 583
A8tk A& 10 plel Z=H4 790 uLet 0.9 N Folin—Ciocalteu A1¢¥(Junsei Chemical Co. Ltd., Tokyo,
Japan) 50 pLE ¥& ¥ 20% BHAFIEF (Merck kGaA, Darmstadt, Germany) £ 150 pLE Yol ¢taloA] 24
b oEeh wbe AT, wbSES FFeEt 7 (Apollo 11 LBI13, Berthhold thechnolosies Co., Ltd., Bad
Wildbad, Germany)E AFE3F] 700 mmolA FHEE SAHNGTH. RTEZEE gallic acid(Merck kGad)E AH§
o] EHE AFAHAS At 7 AR F EE¥E &% gallic acid equivalent (GAE) 2 #4313},

)

w

ol

ERR A

ook

e

ll:l

>

27} Bug H74E shey 2w F Zelnicol= kS Davis WB(1947)¢ WS S-g3te] =AsTt.
18 1 mLoll 5% o}dAYEF (Junsei Chemical Co. Ltd.) 150 plLE &3sta bAoA 687 vk AT}
5 10% 93¢ Fu)E (Junsei Chemical Co. Ltd.) 300 pLE H7}etar ool 587 WA Z Y. S5
N FAsHESR &9 (Daejung Chemicals & Metals, Siheung, Korea) 1 mLE H7}stxm 520 mmollA &
(Berthhold thechnolosies Co. Ltd.)Z Zﬂ%}oﬂr/} EFE42 quercetin(Sigma-Aldrich Co.)& ©]&3}
e AgAe A, 72 AgY F ZgHxolE S quercetin equivalent (QE) = 3Akslgl T,

4) FRAP

Zg 7 g Hpek by B2l ferric ion radical antioxidant power (FRAP): Benzie IF & Strain
JJ(Benzie IF, Strain JJ. 1996. The ferric reducing ability of plasma (FRAP) as a measure of
antioxidant power: The FRAP assay. Anal Biochem 239(1):70-76)¢] ®HS 383l =AH3ATt. 0.2 MY ©
Abebz M-S A zsle] pH W E] 7] (Suntex Instruments Co., Ltd.)E AF&3lo] pHE 6.602 231 14 g A+
3 ZF &N(Merck kGad), 10% ET|ZFZZZAH(Sigma-Aldrich Co.), 0.1% FeCl3 &9 (Junsei Chemical Co.
Ltd) < Al=skick. A5 250 ulLeb 0.2 M A4kkE9) 250 Lt 1% 2] Albst ZF &9 250 puls 1 ml
FHA i 187 =gste] = F, 50 CTolA 30%7F vbSAIAFAT. w-SAAE 4 100 EPI 2R XA
gl 250 plg x47}]fﬁt% 1 g &9 500 pL, S5 500 pl, 0.1% FeCi3 100 pLE &3Fskar, 96 plate
of &F3% 5, 700 nmoll A FAst gk ekl
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o s AAEIGITE. AlgE 15X15%X15 mm A7 A& 25 cme] ¥
EA 3 grpdel diE %—Erﬁl A 3 Ao, 7ty &3
4 Hr=wWow oF(appearance), FW|(flavor), UH(taste), =Z3H(moistness)
= H7kste] A Alatleh. o] A= it A& Ao IRB Sols W
O]' 63 c>}°ﬂ1jr(Approva umber : 1040548-KU-IRB-18-141-A-1).

A Alskdeh. "7
)

=

EAA

A& A= SPSS Statistics(ver. 24.0, IBM Corp., Armonk, NY, USA)E o]&sle] Hazm ZFHAXNE AAkst
k. EAFREA(ANOVA)S F33k 3 fFozel zpol7l I AgddE p<0.05 =94 Duncan’ s multiple
range testE AAlsto] D7REeL Zelgt A b (be] felde A

A3 4 1g@

T AstsE, Fasts 9ol

T A%y Y WiE AREe s & SAT oy, FE AN A ol FotH(Kin
HS, Kim KM, Han GJ, Lee HG, Kim MH. 2014. Effect of added wheat flour on retardation of retrogradation
in Garaetteok. Food Eng Prog 18(1):1-6. Kim HS 2014). T3l F7 A THE ofdzEZ A9 old 2o E )9
HE, AfE 3, %‘i‘*‘ FF Toll o8l dFs wrerh. Xyt BEs st Alzg v e] 7 Adt
SEe 7] & 29 vk & 20 vEhd wpeh o] £E Ade e tixare] 609.70%% 7HE wekar, 5% 37
o] 663.84%, 10% F7kto] 712.01%, 15% 7kwto] 753.56%, 20% FH7brtel 756.04%% 7HE A YR 2

II

g) wre] skl Zobgel Wl i AWeel TrleE 4TS At (p<0.05). oled Ar Ed
W] wWe xelst Ruel Avtel ols) AhHe] 42 wie] FAeA Hel 2 Asel AP ol
shtek

g 2 AYshe F4T adlon, FRET Fh AwHomE 249

2 FA FEEEFS AFAAY A0S

E 7M7) w=3tE XAAZ 4 Ak (Song KY, O H, Zhang Y, Joung KY, Kim YS. 2016. Effects of
pumpkin (Cucurbita moschata Duch.) leaf powder on quality characteristics, antioxidant activities, and
retarding retrogradation by shelf-life of Sulgidduck (rice cake). J Korean Soc Food Sci Nutr
45(12):1792-1798) . Z2|7} B2S Hrbsle Aze rtejwe] g 7] & 20 YERAT. & 29 el
kel 7ol shEjwle] FRIERS 2T} 46.69%% 7HE wHA| LR AL, 5% H7bEo] 48.21%, 10% H7brol
48.76%, 15% 7} o] 49.72%, 20% Z7}o] 51.41%% YERY Z)7} E2e] HUES SV ASES HEY
el 90402 S A%E HHAA(0.0). oRd Ak Aol 4T} F9T e ke

HA7tol o&l spejwe] R n gl Zrbely] wEel Ao F=Hr).
T, AF pHe AT 22 4§ Fo Al IS E 2F o] Adaxar AFAe] wolAE A
&S AW e JherE Aol adtal A9 AUwrt Adtha Bagdl dth(Lee SE, Lee

JH. 2013. Quality and antioxidant properties of sponge cakes incorporated with pine leaf powder.
Korean J Food Sci Technol 45(1):53-58.). g7} ¥%& H7lste] Az3 718w o] pHE 7] % 20 YeRY
ATk, pH A A3, thFto] 5.43, 5% H7Fato] 5.45, 10% H7Fato] 6.27, 15% H7Fato] 6.26, 20% F7}ato]

6.45% YEI phi7h froldew Srbels A9E UEUIT(p<0.05). oldd Ad: WM FLE(pH 5.36) 1T
B pHE ZPNE ZEll BRpH 7.48)9] Hrldo] Frbstel el Zelst Rue @7k lude) pirt S7ha
Ao FZHr).
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#£ 2
. Freekeh powder content (g/100 g rice flour) F-value
Properties i
Control"” F5 F10 F15 F20 (p-value)
Water binding capacity (%)  609.70+9.86  663.84+9.10%  712.0143.69"  753.56+8.50°  756.04+4.26" 261306*)
. 4 - " b 3 48203
Moisture (%) 46.69+0.46 48.2140.36 48.76+0.31 49.7240.51 51.41+0.52 (0.000)
: : 89.793""
: c s c ” b e b 5 5 5
pH 5.43+0.05 5.45+0,09 6.27+0.07 6.26:0.10 6.45+0,12 (0.000)

' Control: no Freekeh: F5: addition of 5% Freekeh; F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.

¥ *4 Different superscripts in a same row indicate significantly different by Duncan’s multiple range test (p<0.05).

"p<0.01, " p<0.001.

L3 =
SHEE 71 A £EHE 784 RS et opdE e opd 2Rl Hj gy, A EAF F29 Aol
o

=
Aom, opdrms FAe] A7y AR, 2wt SUMEFS d5d §557] fvh(Kang KJ, Kim K, Kim
uble rice starch in relation to the structure of rice starch and
texture of cooked rice. Korean J Food Sci Technol 27(5): 757-761). Z @7} & Hrtsto] A3 7184w
o] &%= a7 3 39 YERSIvh. & 3 uehd nhel o], Eejgh E% H7F Jhewe tiztell Hlste]
freldom Srkehe 43S HAT(p<0.05). TAHCR, 60 T 49, vlx=77F 10.41%, 50 R 10% H7hw7t
A 10.52-11.17%% 52121 2Fe]7k GATH(p<0.05). 70 CTell A= hET7F 12.21%%2 5% H7bt2 §7 7H o
WS BPar, 5%, 10%, 15% 2 20% =02 F7lete] Lyt BuS HUlEeE foFHow Syt et
S HATH(p<0.05). 80 TollM= thz79F 5% H7bwto] Zhzb 12.47%, 11.44%= 714 SHA Jebgar, 20%
7R 17.99%2 7H8 #A WERSTH(p<0.05). 90 ColA % olZT7F 20.80%, 5% F7kte] 21.70% 80° Col
Aok ol 7hE B Mol Sepglan, Zegh Bus WMESS 343 SUtE Hol 20% H7bo] 54.31%%
P w2 s Y. Zegk 22S A2 vhgge] eles 2k 9 gt B8] bl St
FE FolHoer FFetH(p<0.05). oleld e FAERD WA Mol FAER Zegt o] Hrhed
AR AR ghe] AjtEo] adgly] Wik ow dohEt

e rlo

#* 3
Freekeh powder content (g/100 g rice flour 4
Progerties Tcm]:eralure . PO g/ g ) F-value
- (°C) Control F5 F10 FI5 F20 (p-value)
60 10.4140.29™ 11.17+0.80 10.83+0.52 10.93+0.49 10.52+0.26 1115
(0.402)
70 12.21+0.59° 11.58+0.96° 13.67+0.50" 13.98+0.65" 15.13+0.11 15:35,
(0.000)
Solubility 7706~
9 c ) ¢ ik <be 7 gt 1 34° 706
80 12.4740.82 11.44+£1.07 14.34+1.85 16.10£2.59 17.99+1.34 (0.004)
90 20.80+7.92° 21.7043.63° 44.3543.16" 45.33+3.93° 54.31+2.24" 3(20%%%)

Y Control: no Freekeh; F5: addition of 5% Freekeh; F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.

%€ Different superscripts in a same row indicate significantly different by Duncan’s multiple range test (p<0.05).

“p<0.01, " p<0.001.

™ Not significant.

AN ol 9] 3}

2 A AMgE =gt o] MEE Lkl 76.60, awkel -3.73, bgkel 20.63¢1x, ®WA JFE= 77
96.37, -1.18, 4.67°]Jtk. ZE|7} £%S HUbete] Alxd 7pHe] o 9 A= 54 A= 7] % 4 3
&=l vEpiln. Ao R, Zegh 2E MU vheiE e W Lik2 tiEatol 81.830.%2 VP = U
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Eltom | 5% A A 79.08, 10% H7WES 74.59, 15% H7bS 73.11, 20% H7bES 71.76% UERY}, X
b o] Hbo] F7MESE Lake FrojHom FHASte o FAlE AdE Bt (p<0.05). AMEE E

= oagte gixdo] -1.792 7P A YEbgen | 5% H7bke -1.78, 10% HIFS -1.57, 15% H7ES
-1.42, 20% FH7hr2 -1.04% YeEh} g s HUMESSE folH o Fbehe A4S HAATH(p<0.05).
FAEE Yl bgte tixwo] 6.65% 7 WA vEbwtem, 5% Hrkce]l 12.58, 10% FH7kre] 13.86, 15%
A7bato] 15.41%, 20% F7bto] 17.922 Xy} BY Hrlgo] 271842 FATE fojyor =yl A
S HAT(p<0.05). AEFS tixaro] 16.382 7P W& ke JERIAL, 5% H7bt2 21.34, 10% M7t
25.84, 15% FA7FES 27.89, 20% H7bS 30.328 27} Rute] Hypgko] ZUpbpEE Goldow Z7slgith
(p<0.05). 7hew o] oj¢ Wk x|zt &% HUlgo] F71Es A o] Frlste] dixathtt g Moo=

Hglshs Ao w vEhkTt

* 4
Color valned Freekeh powder content (g/100 g rice flour) F-value
valu
Control” F5 F10 F15 F20 (p-value)
% 81.83£0.04° 79.0840.03° 74.50£0.12° 73.11£0.06° 7176+ 0.10° 5)‘?3'(’)'63)7
. A : a RS i b T 51146737
o 1.79£0.02 1.78£0.006 1.5740.02 1.4240.01 1.040.02 e
b 6.65£0.05° 125840044 13.86£0.14° 15.41£0.02° 17.9240.35" 4,461,103
(0.000)
AE 16.3820.03 2134£0.01 25.84:0.04 27.89:0.04 3032:0.22 40’?&3‘3&1

" Control: no Freekeh; F5: addition of 5% Freekeh: F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.

2% Different superscripts in a same row indicate significantly different by Duncan’s multiple range test (p<0.05).
p=<0.001.

Z A7)

ZEl7h B4s HUtete] Az vhwe] Ax, Fag, 3, ©EA, 484 T A 359 =An SA
A 87] ® 50l dERQITh. Zegh RIg Wb sbelEe] A tixdel 54.79% 7MY kAL, 5% A
ZhS 42,46, 10% 7S 33,11, 15% H7FEE 23.70, 20% H7brS 18,147 g7l S HIMEFE &
oo Ahste A%S YERNATH(p<0.05). F2A49 Ag- dizdo] 50002 7 w2 ks YERI AL,

=
5% 7kt -350, 10% H7bat& -280, 15% H7bte -263, 20% H/be -21602 JElhyg Tyl s Ho)
s Fo)Hor FUFeIRTh(p<0.05). SHAL Alm UFeo ZAdES ouleta, dixad 15% H7klol
1.23%0.2 7} =& kS VERa, 10% F7lte]l 1.012 7P @2 2k el oy}, #rleke uE §o
ARl Aol YERR] tH(p<0.05). ©EAdL dlz=T7t 12.17, 5-20% H7F7HA] 12.00-12.132 F-9 40 =}
Holx] kgt (p<0.05). AE H Aol ojabHl 542 APAHL dlxwre] 818 7 w2 ke uE
, 5% FH7Fe 543.40, 10% H7bS 434.78, 15% H7FES 355.04, 20% AL 2492 e, xElgh
Artgo] FNETrE FoHoR AAse AR S AN A BEFSE YERATH(p<0.05). o] g
B Tyt B Hriee] SUIESE shEE O i ko] St Ho AR, g 2 A

=
b A BT 5 A9

=

flo

¢

)

o om fr £

ﬁﬂﬁﬁmlm
Bt K

o o

i<

at
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# b5
5 Freekeh powder content (g/100 g rice flour) F-value
Properties M
Control F5 F10 F15 F20 (p-value)
- p——
Hardness (N) 54.7940.48° 42.46+0.71° 33.1140.20° 23.70+0.54" 18.1420.42% 2'5(%_6?)?;
o s
Adhesiveness (g) -500430° -350+17.32° 280435.06° -263+5.77° 216432.15° (B'(']E}Zg
s
Cohesiveness (%) 1.23+0.06" 1.06+0.04™ 1.0120.06° 1.2340.0° 1.1440.11° (07(']‘0?)
2 o M
Springiness (%) 12.17£0.40™ 12.13£0.25 11.53£0.03" 12.140.40 12.00£0.29 (oui:(ﬁ
o
Chewiness (g) 818475327 5434042076  434.78483.56°  355.04£16.09°  249.20427.48° (%Jd?)i?

" Control: no Freekeh; F5: addition of 5% Freekeh; F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.
%S Dlﬁlﬂ.m superscripts in a same row indicate significantly different by Duncan’s multiple range test (p<0.03).
p<0 01, p<.0 001.
® Not significant.

zelgh Bug WSkl AxW ARG 4 TAM 0, 3, 6, 9, 12 % 2443 AFFe] AP wohwo] A%
] 3 6ol LEhHgn, w8t S4e leAmel % ASHE Avani B0 mek BAS. Avani A5 ()
e, 1-4 Abole] ghelm, Az A/ w8 WY SEF ek, w8 oAl Eatel J1Fe FH T

HlL3ke] Avrami A (n)7F S @3 AIZE A (1/k) 9] fho] 2 MUk e ® dhdeqlvt. =Zegt Es 3ot
3k 7l e Avrami A9 (n) S thERro] 2.4217, 5% H7bato] 2.3888, 10% F7bwto] 2.4224, 15% H7batol
2.2017, 20% Z7Fto] 2.55130. % UERtl. A7 (1/k)E thETo] 77.63, 5% 3 7kto]l 128.32, 10% 37}t
o] 90.76, 15% F7kuo] 82.41, 20% H7}wto] 79.65% YEFTE. Avrami AF(n)7F 7FE @e HIREL 599}

15% A7bolm AZHE(1/k) ghol 74 we A7 599 106 A7boR, w3 Ad mah b £ A
Awe 5% R Aow FANAY. ol ANE Fa ¥ wo] W ez Bie] AAE 44 =)
of FHE Aoldfel £ FH AGW Gh Ao AW £ FF Tk AR pxo] Wl os] wst
Addrh: 2 A 5 A,

#6
. . . Freekeh powder content (g/100 g rice flour)
Avrami equation analysis i}
Control F5 F10 F15 F20
Avrami exponent (n)” 24217 2388 24224 22017 2.5513
Rate constant (k)" 1.29x10° 0.78x107 1.10x107 1.22x10° 1.26x10
Time constant (hr)(1/k) 7763 128.32 90.76 82.41 79.65

Y Control: no Freekeh; F5: addition of 5% Freekeh; F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.

? Values obtained from slop of plot log{-In (E; - EY(Er - En)} vs logt.

¥ Values obtained from slop of plot In (£; - E;) vs time.

hatsls

7t 2Es HUtste] Azt Jlede] datstsel digk A3E shr] & 7ol YERT. ZEgt EES HUt
3 7tgw e HE 3gE S tixato] 2.27 ng GAE/mgollew, 5% H7kt 2.50 ug GAE/mg, 10% d7h*
S 4,78 ug GAE/mg, 15% H7FS 5.02 ug GAE/mg, 20% H7FtS 6.33 ug GAE/mgl & e} =7 s
A7MEgE FoHoR F7HEtH(p<0.05). ol& WA= PWAVLF] Him S3tE %ol 2.80 ug GAE/mg,
zg7t F29 dH= sE z}‘j’ko] 11.53 ng GAE/mg= Z7l7t §2nT} oF oo J% w2 FsS 744 Zg
7} TS HUMESE foHez Frsizlos @y, ZEtRkolE gEke A WEvLREdE= 87.45 ¢
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[0111]

[0113]

[0114]

[0115]

[0117]

QB/mg, L7} HFoli= 105.38 g QE/mgo.2 el Zj7pr) ofF 1.5u) A% o %> dFS niv, =
7} Fbejwe] Zelp o= RS gizTe] A9 19.00 g QE/mg® 5% H7ME 19.00 g QF/mgd 72 ek LJr
WA, 10% H7FES 20.30 g QE/mg, 15% H7FES 21.28 g QE/mg, 20% A7} 22.58 g QE/mg_a 9=
el A w*}o}ﬂl Tzt B8-S AMESE folHow ke B BltH(p<0.05). FRAPS] 7
g bl S 0.11, =ZEyh BEe] e 0.212 Tyl AR fEEd o % Fakshs

HYo L7t —Er%% A7rsle] AxF Zhge] e 0.11, 5% A7 0.12, 10% F7b- 0.12, 15%
oF 20%+= 0.14% o] 4] Apoli= yEhbA] & 9ktH(p<0.05).

Z7
i Freekeh powder content (g/100 g rice flour) F-value
Properties m
Control F5 F10 F15 F20 (p-value)
Total phenol content . ; . 6 b 5 67.028°"
s 7 5)- . )33 240 32 33 ~
(GAE/mg) 2.2740.19 2.50+0.17 4.78+0.33 5.02+0.33 6.33+0.63 (0.000)
Flavonoid content h b b o 4 3379
001, 0022 20.30:1. 21.28+0.9 22.58+0.5
(QElmg) 19.00+1.13 19.00+2.26 0.30+1.69 1.28+0.98 58+0.56° (0.000)
e ) 2343
Festiol joa aahical 0.1140.00% 0.120.01 0.12::0.00 0.14£0.01 0.140.00 22345
antioxidant power (0.054)

! Control; no Freekeh; F5: addition of 5% Freekeh; F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.

¥ % Different superscripts in a same row indicate significantly different by Duncan’s multiple range test (»<0.05).

" p<0.001.

™ Not significant.

A

pul

Zogh RS AU Y] d & 371 & 8ol yEhiSith. =gt A7 vhee e o] 7]
T dETvE 7.43% 7P 52 AgE wskow =gt %MBVE FrejHoer ashs 4EE e
(p<0.05). #Fv]i= 5.14-6.140]% A|mzbe] Fo% Apol= IATH(p<0.05). £AHZE AFS o= Ho F
A o] =4 g7 Vlske, 5% Hrkre]l Mg w2 A5E wekoy 10% oY H7b A
AUTH(p<0.05). &3kl A =gt B89 Frigel IUESE Frkdtke A
6.62% 7H¢ = AFE Wtk AkA 7]§E EF 5% H7ktol
A FEE TR

o] X8R} 7] EE7

>-1>>9.}op
o R

U

oxoZ i
Aol &t A 5% F7ktol
812 7 e AZeE Yy, 571

6
oA felHom we A5 weta, TaAsE 108 o4 AR
]

I, o

©

o]

# 8

Sensory Freekeh powder content (g/100 g rice flour) F-value
Properties Control” F5 F10 F15 F20 (p-value)
a2 5 agb b b 18.054™"

Appearance 7.43+1.25 6.62+1.32 4.62+1.36 4.62+1.36 4.76+1.79 (0.000)
Flavor 5.76+1.51° 6.14+1.53" 5.71£1.31° 5.1441.56" 5.14£1.77" 1656
D ) % iy i B | 4 . ) 2. == B % & % (6_166)

~gib ’ Abe Abe c 548"

Texture 6.29+1.38 7.00+£1.30 5.711.23 5.67+1.43 5.19+1.44

(0.000)

Moistness 6.43+1.50" 6.62+1.35" 5.52+1.81"™ 5.86+1.62" 4.95+1.86° 585
(0.009)

i ab bo & 2be e 4527

Overall acceptability 6.48+1.40 6.81+1.47" 5.48+1.36 5.5241.75 5.00+2.05 (0.002)

" Control: no Freekeh; F5: addition of 5% Freekeh; F10: addition of 10% Freekeh; F15: addition of 15% Freekeh; F10: addition of
10% Freekeh; F20: addition of 20% Freekeh.

¥ 2 Different superscripts in a same row indicate significantly different by Duncan’s multiple range test (p<0.05).

p<0.05, " p<0.001.

&
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% 3 ER
A EelE AbemA s AE A Mol HENES BYAY 4 Am, A FelolE YLOE Asel
PURBY 5 ABSAS BN S QS W ok, 9Py, 2AP, B4, 9B 2L EE 5o ¢

A7) AFES B3 oA gt 2] MRS gaATEE e 0%, 5%, 10%, 15% B 20% H|&= oiAst
o 7tegel FAEA, =sdAaz 2 st EAS AvuEgit. Zelg BEe Hrlste] Axd vy
TR Aedy FESHE dxay vaste] Zejgh 2 Hvlee] S ZH8kltH(p<0.05). pHel A
Fgkw ZE|gp Bwko] Hyleko] ZU)stel| whet 5.43-6.450% fo]How Frlete A LFERHATHp<0.05).
| 49 ZEgt Bl Hriske] FtESE rﬂz? o fodor Frtshes 43S Jepfdeh. Axe
g ZE gk Ede] Hube] FUMES S Lake #Adta bt FUbske Ago R dixT Wy vlawd g
eSS, 2 A= AR, 2, A4 2 dagol ‘iﬁ};’iﬂ ZE7h S Hrkek vhgwe] w3t
= A2 5-10% H7krel MY wE w3 Ad aaE Bdd. ¥ ds deed a}i ol= el A%,
Z7h wwe] HUbE Frtel weEl frejH o Flehe AES I%E}LH%E}(;KO 05). mgk 27t wds H7t
g ZteE el #e HrbAY ZEgh £ES 10% olskE H7MAI(5-10%), &MIAFe] VSRE TP AL 5 9l
= 714 tE S AT 5 s FAFE AR

oo B oty g EAY BEg A VEstdent, Bl S AXS 7 A Al dejA] o
2lg FAA VEe B H}%}Zlf& AN Y ol olo] o3 ¥ Wyl W} AHE Ao ofd HE
Wk Zlojrh, upEba], B ownel AdAl WeE HEH ATIFET a5 SUHE] 9ste] AHojwria
g Aojt}.

=g

=30
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