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Abstract

This study investigated the influence of incorporating chestnut inner shell powder (CISP) at varying levels (0%, 3%, 6%, 9%,
and 12% w/w) on the quality, antioxidant potential, and consumer preference of garaetteok, a Korean rice cake. Findings revealed
a decrease in moisture content and pH with increasing CISP content. Color analysis indicated a reduction in lightness (L) and
yellowness (b) values, while redness (a) values increased. Textural properties displayed an increase in hardness, chewiness, and
gumminess, but a decrease in springiness, adhesiveness, and cohesiveness with increasing CISP levels. Sensory evaluation for
appearance, taste, flavor, texture, and overall preference revealed the sample containing 6% CISP to be the most favorable. Moreover,
the antioxidant activity of the garaetteok exhibited a positive correlation with increasing CISP content. In conclusion, incorporating
6% CISP resulted in improved quality characteristics for garaetteok development, offering enhanced nutritional value, antioxidant
properties, and overall consumer preference.
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M 2 Aal] WolAA = GAket A48 AYaL Jov Rt &

S Al e Gt o) V)5S HAaAA HE 4

Datae AR F4AA A IFolA EAEE & Eshe dlle] Hrk(Hyong 5 2006). Wb E/g kAo A
AER 8] AdEE sgtER AES Fo Eitae Al WA= ASFAEH 20 O35 HsiME Hedt 2E5e
O RRE AAE Boshal Ao G AFE, Aedgs HstdA F714Rl 252 sk Aol "astal AsAA
2Eoke 715S sHAIRE et ¥ BtEE AEey & IR Aa, HY, SR, A9 52 AS A A9
HZ T AlZoA F23 715 S, DNA, A 5 She A4 7154 2] ‘molEAZ 52 Y 84
of ek &2 s g A, de, IHSS, =4o] 73] rE 7154 HEFS F&3] AFsoF Tt

=35, AR AIE ot 5 4 A 389 ¥jle] I (Kim & Lee 2021). oo w2k FaksbAlof st A= 2]

(Kim & Kim 2020; Kim & Lee 2021; Park 5 2023). T3t I} o| 20| FATAISIAIZ butylated hydroxytoluene(BHT), butylated
gt 5 Al AW SHALE STHAA tHAA| et gl hydroxyanusole(BHA)7} 7= o] AR&-E|o] gt} T1=u 7t
14 7R WSt 452 fhal 4 diAEE Y | Zo] Agstal a7t Ak A2 AT Z4HoE ]It
A, HEHIA 59 osfiet 52 EJA7I= AR 4 Qg /del tisl ==to] WS X Ab&o] A= o] HAT
A Ath(Lee & Park 2004; Hyong 5 2006). 14 o= &4 AbStA o] et A7F 233t AXo|tHOh 5 2004; Kim
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= 20184a).

St YmvhiRae] thid 25e vhin g 47
Z & tannin acid, catechin, gallic acid, coumarin 52| AkSH
S g Sl Aol E4LTE AAT 5 Q=
ALGASA ] Zgo] THstehPark 5 2022). &3 H
o5to 2 ola) A1E 71E 34 % taeo) s7lEo] e
249 o8 7}x|7} wont 21l <3l dgt B4lo] olx|
5 U2 PET Ao B A7 @] o]l
3L AEH(Kim & 2014a). &3] W 9] tannin /d-2 F4oHs0]
Solut FarskA 2] ALgol BolAl T 93 &3} 3 A
A= AR o]& 7= FoFA| AL Uth(Jeon & Park 2000;
Cho SJ 2003; Joo & Choi 2014). T3+ &3] 9] Z&|uis HEC
sl G3HE o] ghyslo] Yoleehe U o W=
SlEo =22 1, I, FLEA, HEFT AW, TES.
HHYS4 Soll &sol FHolurha LA UthLee 5 2008;
Kim & Kim 2020). 12|11 &3] 2537 £9&52 24351
H|TE Ao #H| == Al E7IRIS] A2 A5k
ASz2do| 20| H= A2 Yeth=s A7 o
(Jun 5 2013), Lee SG(2010)2] Aol QJ5tH 2|8} ALA L
Al 3T3-L1 AIZE AMPAIE Fedhs I T &3 FE5=2
100 ym/mLE & Z]A] triglyceride”} 2F 46% A == A o2
bt} 13 ulg ool 819 7L F8 A4z
7 wwo] gurt okl dEA UiL(Yang 5 1999; Jang
S 2011; Gu 5 2018), otE] W FE a0 = 7|4 A|A
zL Hog B 5o} YrHChoi 5 2013; Kim 5 2013). &
so] A1 Fof A7 WolAE &30 $3% F2 75}
(Lee 5 2009%), 7H8 3 W20 a4 Farshgol et
77} ek (Hong KH 2021). @A) £71% 0] 8¢ 4% Bl
Q&L 57(Shin & Kim 2017), %78 (Lee & Surh 2021), &
Z(Jung 5 2006), =5 T E(Joo & Choi 2014)0] T3+ A7}
ot 1 9] et 4E0) A8 A7t BEelT 14F
AEow AYE A2 s S5 Qo nad ut
Qlo} 4% B4HZQl £317} ABARI0] o 8 rE A7
Ajel7} R Aol

Y2 539 Al oA ARt AlE o' o] WS
I E4RORAQL ofet A7 & A Al 7R B2
79 Ho| wEolA fom Fu PAL S|, A4t
AA 02 ARG Hof g3 o E ZHstAY e FARE
71t et 79 9o g W E o] Zrh(Won 5 2008).
Z| At o] ¥Sto] wet COVID-199] whE 7HHAS] =87}
S7FokaL 77dol| gt I4lo] WolR ™ Aslrt AE= & 7t
F&0 tiet ¥io] AERE I Qlof 2021 B AgAbo] 40
T E5 dolA AL i Aol FA4ASHIL QITHaT 2020). A
T Y T AAETE E2 Eel 7S =Y dFo=E

Jtege] EREN 153

I FARE HUloto] wHEolA YW F43 407 ol§
o] grorf(Park 5 2011; Kim 5 2014b) Tr2l=2] o]
woF I A Al vt G 55 Y S dvke B
o] SlthLee SH 2016). °]d @& Hest7| s B7HEE
tiAls] H7HE S A TS FARE 7R "ol gigt
AT-E°] @ol BuHi gtk At 2 HHol 7y
(Lee 5 2011), &HP=HARI Foff B2 471 71l (Lee
S 2009b), A HF Aol A TS MR hE Y| 3}
AA EIH(Park 5 2011), EIHA 2L H7F 71 H (Hyun
S 2014), Z2)7} T 7 E(Kim 5 2018b), 71 7HAE
(Woo 5 2016), A7]7d 347} 7FH (Choi EH 2009) 5-2] A
2 A7t ol B AYPATEe] ZuFHu Yok

ol & A= AF 7H 5 WIHE &9E AF A
02 Aggsto] AAHA 7HAE Eolv v AFS A
WolT WA= Ade E8ote] 852 HEsi -2 A
& =A< 7HIgel &xE Ariste] &Y ZlY e FA5

A3 Ast waks WoASIA St

WER:!

OE
T

/éla

N

lo

1. AETY

27 Bue 2034 9%o] SAYE FFo) A% W7
Hhof A gk o] AA-S WA ¥ % 7] (Hanil machinary
Co., Ltd, Jangseong, Korea)S ©]-&3f 55COo|A 24X 7t AZ
3 60 mash A7} 22Hg) E407](Pungjin machinary Co., Ltd,
Busan, Korea)2 0|88 22 Azstoich. 7y A2g
A5t A w2 H&Nonghyup, Pyeongtaek, Korea)¥} A~++(Sinan
Solar Salt Co., Ltd, Sinan, Korea)2 &} 5@ ULEO|A ¢
sto] 49 AR AHgelsich

2. L2 FI} 712l M=

€1 24 A7} 7Y 9 vigH]= Shin SM(2019)3} Park
& Shim(2022)2] AP A5 Farsto] 3 9] oju] A
&l AFESFITH(Table 1). WS 53] A & Af-20]A] 84
F AA A & Aol A 30127 E715 ¥ S roll mill
(Dackwang machinary Co., Ltd, Hanam, Korea)S ©]-85}9] 13]
43 & Ay 2 7 oAl ' E4fsto] Z1d
A zE A7FFE ARSIt &1 £92 AA| 715 S22
1,000 g 71202 0%, 3%, 6%, 9%, 12% (ww)H| &= 7|35t
So] A" HY(Ssangma Machine Co., Ltd, Gyeongsan,
Koreay ol-8to] 27114 108 5t 4 o2 587 52
E9] 3o &= A 7](Samwoo Machinery Co., Ltd, Kimhae,
Korea)E ©]-&sto] 7F & A2ttt ol2fet A4S &
o) ARG 7HRE S Lol H 2087 FE Fol 10 om 2
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Table 1. Formula for the preparation of garaedduk with
added CISP

Additional ratio (%; w/w)

Ingredients 5 3 p 5 5
CISP 0 30 60 90 120
S(’sl;:sj;ce 1,000 970 940 910 880
Salt 10 10 10 10 10
Water 300 300 300 300 300
Total 1310 1310 1310 1310 1310

CISP: chestnut inner shell powder.

oz Wet WE F UY AR AHgIAL

3. 20 2 &Il 7i2He| EEEY
1) &8
AOAC(1990) -4 H(Official method)ol] wet 7teig ] 4=
B UYL 49 eaxEes 35t 3% WS
drying oven(DI-0560, Century Science Co., Ltd, Seoul, Korea)O]
A 24717 B SE9] A= AIX F HAFACIE A Bt
o] &FS SISt & ARSI AR 2 g drying ovens
o]-&3ta] 105ColA 2447t F<t 23t 7 FPste] FF
o] T WrtA WrEste] ZP3Heck. FF A F 33

wEstel 2 FFCS SSA

a2t =N

2) pH

7HiEOpH= 10 g F5te] 90 mLo] S/t oHA
homogenizer(PT-2100, Kinematica AG, Luzern, Switzerland)=
15,000 pmell A 15870 F48k2 A7tk F95k A71 AR
o o] Al5-91-S #3f] Whatman No. 2(Whatman plc. Kent, UK)
2 o35t T oML pH meter(TOA HM-7E, TOA Electric
Lid, Tokyo, Japan)2 32] ¥H=ele] Z4stict. 22el &
2uo] pHE 9i9h 5U Yo ZFeIqct

=3

3) Mz =3

71 E 9] A &= AR]}A|(CR-200b, Minolta Co., Ltd, Osaka,
Japan)E ARE-5}0] Lik(lightness, H ), agk(redness, 220 1I),
bgk(yellowness, =) A RHE 33] vHESto] 4% &
of Bty EEHARE YUt =g S45H7] Ao
RS BAE A EE WA A8 L, o, b3hS
27319, o] L, a, b3k 96.73, -0.03, 3.730]3ic}. A&
A £7) pol HMEE 9io SAT Yo SHsiarh

4) I Tz &H

el AAE 2% 9 AP 2 om T7)2 A2
7} E-& texture analyzer(TAXT-pluse, Stable Micro System
Ltd, US)E Al&-5}o] 7 = (hardnees), BF2] A (springiness), F-2}
*J(adhesiveness), % 3] 4 (chewinees), 7 4J(gumminess), 5% 4
(cohesiveness) 59 ZFZA 7 EAE TPA(texture profile
analysis) test modeZ 73] HHE 51t} ojnf SHZX AL
pre-test speed+= 5.0 mm/s, test speed= 1.7 mm/s, compressed
60%, distance= 10.0 mm, trigger force= 5.0 g probe=
P/20(stainless stee)Z 7| A% ZAZS =45}

5) 7S EHI}

] 7155 B s Bl AelH o e
oA} QI 309 TAte.z Aol B4l Tt Yol B
% W7ol Was A4 wo] o SEe TS W

=]

SEE
Q=S USEOIA 53 ] A2l 247t 29 BAS 7
wo] GAgE Fo| FAo] Hstol Agegw, WSl

Foll AR89 T4 E4o] EFEHA s T
A&E B7IRE 3o o ¢h& A1 A Bt ¢ UEF
231 3 d3& HE HdE5oA AFsHar

7|18% Hrke &1 B9 JFEE 9] o] (appearance), TF
(flavor), (taste), =& Zh(texture), AHIA Q] 7] S T (overall
preferenc) S B 4 QUEE Agelon, 0 Hwo
27357t 2248 2 J4E FEF st & 7%
& ol AEdsh AE e ase) Aol 9 59 1
= A%l Fo] 351 tHSURB-HR-2023-017).

4. ST| B9 X7} JjaEo| SHALS &M

o

1) gttt FE2 MX

7HIEE AlEEE 10 g& F5to] 90 mLo] 72t 3
homogenizer(PT- 2100, Kinematica AG, Luzern, Switzerland)=
15,000 rpmof| A 1527t IS AlZH. AT A7
9] A=HS 23] Whatman No. 2(Whatman plc, Kent, UK)Z
o#st oS -5T o]s} YAI(R-BI41GD, LG Electronics,
Seoul, Korca)ol ] 281914] ah4ks} 34 A1glel ALsteict.

0

2) DPPH ZC|Z AHENM =X

712" 9] DPPH 2tt]Z A7 Z-AJ(DPPH radical scavenging
activity)2 Blois MS(1958) ®IHS -3-8-5f0] =453t &1
S H71et 7HN g S 108 54 5to] AR8-5F% 2™ DPPH
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(2,2-Diphenyl-1-picrylhydrazul, Sigma-Aldrich Chemical Co.,
USA) €92 Z341 7Ho] 0.9(0.02)7} F|EZE ethanolZ H 7
olo] ARESIATE AR FEN 0.2 mLe} DPPH 0.2 mM 0.8
mLE g3 E9tsto] A29] FAoA 1027 ¥HEAIZ &
UV-Vis SpectrophotometerS AR&5}0] 517 nmoj| A T4 =&
33] ¥HESto] 24513 0H Blanks= ethanols AME-SFATH
AR #AEs RAZkE GUE Aot WMBER oo
DPPH ez 47] 84S A&t

ke

3) & Eflnl= &2 54

2 Z9 5 T2 Folin & Denis(1915)2] B} Fernanda
5021)9] WHE ¥&sto] S5 &9E H7IeE 7t
S 752 108 A3 AFE 200 uLet 50% Folin-
Ciocalteu -8 200 tLE S35kl A4 5E7F LA &
7% NayCO3 &4 2 mLE 7}stal A-2of 4] 9027t HH-S-A1A
UV-Vis Spectro-photometer= 760 nmoj| A 345 73}
ot} BZEHL garlic acid(Sigma-Aldrich, St. Louis, MO, USA)
9] AFAL 0|85l ug/mL garlic acid equivalent (GAE)Z
YER T

5. SHEAM

H JF9 HE A= SPSS for Window(ver 22.0, SPSS
Inc, Chicago, IL, USA) L& TS AL85l0] Yl FAEA]
(One-way ANOVA)C. 2 A7 7+o] B4 ZolE AASIAL
Z+ A|& 7F9] 8-9]1AQ] X}o]= Duncan’s multiple range test=
AZARE A AR 2k FAFQ] Atolg EA5HY Tt
(p<0.05).

=}

243} @ p=

= =<

Kl

2 &7} Jfelme] BUSY

1o
B
ML

1) =2 =& A pH

&7 243 JUIkt 7Y 9] & kg pH 54 Ay}
+ Table 20 e et &9 22 71t 7Hg el =&
2 &3 BEZ HUieHA] g2 FH7E0] 5527%= 7t
A =9k1 &1 B9 3% FH7FEo] 51.19%, 6% H7FEo]
50.50%, 9% 7}ato] 48.87%, 12% H7Fo] 48.26%= LFE}
U &1 J7go] 7S o TS Hachs 2R
YEFETHp<0.001). 7FRE O] f=Q1 BVt 8
50.84%% &1 BEro] X SHEF 12.11%E T} OF 4.124] W
HoZ ettt 7HIES Ax A] 8 o] 2 54
WA ES o] 83| A|FSIEE g1 B o] Lojd

5% 58 GYol £ PR H]go] FolEHA 71

d
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Table 2. Moisture content and pH of garaedduk with
added CISP

Additional ratio

%, wiw) Moisture content (%) pH
0 55.27+0.42°02 6.2340.06"
3 51.19+0.66° 6.13+0.15°
6 50.50+0.28" 6.05+0.15°
9 48.87+0.78° 5.94+0.03"
12 48.26+0.18° 5.92+0.024°
F (p) 85.203(<0.001)™  94.982(<0.001)"™"

Y Each value represents Mean£S.D. (n=3).

? Values with different letters (*%) within the same column differ
significantly (»p<0.05) through one-way ANOVA followed by
Duncan’s multiple range test.

*p<0.001.

go] B gefo] FolE Ao R st tHNam & Sim
2021). B A7} GARE AR E B8 ul7d(Choi & Lee
2010), BA|1]7H(Choi EH 2013), ¥ A (Hyun S 2014), %
71(Woo - 2016) 5 A= H7Fgo] Z71E-E 7t
SE o] frashs Ao® ety J8y &1 2
9% 7189k 12% H7Hofl A& G921 2fo|7} §lE Ao
2 Yehgth ol ¥ 7R Al 50%9] B A 71 Eo] WA
St H71E2 B 443 v 42 FEE o] F 9
25%7} ¥He] Ui H1EQ] vt 4ko] g dE o= HEo|t vt
ARL B A% 50| &oF B3 A 71Esto] 53} A7)
W A YHE TE ¢ 9 E40] Qo] o]& AE 7HE
AF&-517]1 & $HH(Cho ST 2003). Jeon & Park(2000)] Aol
oot & W HEC B Z3 582 175%°] 1 v Ao
|

A BEet AR B A 592 2165%2 HAEAL T
oA #2325t W AREY dfau 7 &

A2 gol gsto] & 23t 580 won AR dAY
27 T2 vldAY Fio) vleol et a2 F5Eo]
geivtal Hu gy 53] @R E2E i dRol
&5 AREY & A 590] 1L amylase O]
£OF Bamylase?] &3] Hele 2 A o= YERET 1Y
AEY w2 o8 AT Aty 53019 S4S sk
(Jo & Kim 2022) 234 Adfoh= #44 9F= F2=
712=7 7HE =% 6% F7HIZ 7REE AlEshs Aol
T o= Wtk &3 B H7IeE 7HE 9 pH
€1 B 27ko] 62302 7P &9k 12% H7Hto]
5928 71 wot &3 BHe| H7Igo] soldsS pH7t &
A28H= AFS RATHEp<0.001). =FT T B2 pH 7.0~
75 9] 7S AYARE =A% F 24704 ool

A
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AU pH7}F Z4sto] Ao 747t At Kwak S 2018;
Park & Sim 2022). T1#] B2 & 717} Th2 A7)0 A BIIE
2 wEolAls 942 T4" AIHY 27T g pHe
PR wol A == 4F e pHe 4F9] F4 o
T2 o] RopdeE /o] oA AL R A7o] TS
A Avgg 85t 497 WrhKim 5 2018b; Park &
Sim 2022). €3] 29 pHi= 71 g 9] pHET} Yol o] A
Ag0l 38 TS PA7|E SHATE 7Sk HolA = =
2 pH7F O] AL g S7HA A BHY dFE &
o n= 7|5xTt 7MY EU9d 6% AR TS
Az Al Z2Z7o] AU o= werdEh

€1 B0 HUeh g o] Mz &% Z3H= Table 33}
2o &1 24 A7} 79 9] gk (lightness) S YERH = L
2 &1 B FH7Lo] 82.58= 7P w9al 81 B
9] A7kgo] SIS Lk WotA 83 U 3% H7kE
o] 58.71, 6% H7F0] 55.34, 9% A 7F0] 53.59, 12% A7}
o] 49858 &1 T M7l vlHEs] Bt Hache
20 & ULt (p<0.001).

1 2% J7F 7YY AL (redness) S UEHH = agh
g1 2 A7Fgol vlEe] S7kohs Ao UEtt

N

[e]

- =

BATEL -1.572 7P Bkal 12% A7Eo] 9.592 74
A YR TH(p<0.001).

€1 B 7t 7Y Q] Ak (yellowness) bgk-> H7FF
of u=t S7khs ALr YEht F370] 3342 T @
ok 3% H71E} 6% H7lEo] 1444, 13298 7] LheRet
O 9% F7HET 12% A7 A= 10.58, 9.800. 2 2.35]8

Table 3. Color values of garaedduk with added CISP

Additional ratio L a b

(%, wiw) (Lightness) (Redness) (Yellowness)
0 82.58+0.22°92 - 1.57+0.02° 3.3440.75
3 58.71+0.0° 7.58+0.04° 14.44£0.16°
6 55.34+0.46° 841+0.42°  13.2940.19°
9 53.59+0.51° 8.71+0.26" 10.58+0.27°
12 49.85+0.42° 9.59+0.26° 9.80-+0.34°
F 507.935 63.251 56.163
®» (<0.001)™ (<0.001)™ (<0.001)™

D Color values (n=5) represents Mean+S.D., respectively.

? Values with different letters (*°) within the same column differ
significantly (p<0.05) through one-way ANOVA followed by
Duncan’s multiple range test.

ok

p<0.001.

Aokt &9 EE9 L3k 6840, agt> 121, bgte
19.652 A7}59] L3kl 91.620] H|of R, agh2 -0.56, b
W 6,072 A7FE Hr} £OobA|(Choi & Sim 2021) €3 £
Hrhegol B71e 5% YL Yol I AHEL kol
ACE Uehith B A7er gARE Ak 83 2 A7t
7](Shin & Kim 2017)2] AN T SHIE| Q] 1) &
To| F7HFE LT b2 FAskL gt S716ke 4
FE HAT. old At He SASkE B0 L& 7

dE 3717 &9 9] M4 R vhgsto] 25} XY
o] P P L= WolA| 1 AN gobyl Ao wdh
Heh =y &1 B2 7R 78(Lee & Surh 2021), =
< El(Joo & Choi 2014) 52| AFollA= &x £E2| A7}
ol VA4S Mol FUES e agtat balol
71 A% BT o Ane &d0] ERs:
fructose, glucose, maltose, sucrose 5-°] 7}E A] o 2t
caramelization ¥1-8-0] FojUAL &3] o] ZA5H= glutamic
acid, aspartic acid 5-2] ofu|i=Ato] S UFI} WH-§-5)| maillard
AL oA MEd] JFS FAUS 02 Holtkloo &
Choi 2014), 53] T §apo] & 83 B A% A 2%
o] ThlE T Aot % A Polh TA Zutgo] A
Fjo] Mo} Bt} o ITkLee & Surh 2021). w2}
H A 28] A 72 Ao} 9 2] o] 22 )
A7hehe RAjo] Wt AEs} Wsks e & 4 9k

3) JIHm Ex
25 222 WG kg AN 21g 24 An

Table 49} 2ot 1] B2 7} 7F 9 9] 7 = (hardness)2t 7
J(gummness), %3 Ad(chewiness)}> Fd7}o] Z+Z; 1.63
kef, 0.74 kef, 820 kef SO8 742 Wory 129% H7}2o]
3.70 kef, 1.46 kef, 15.13 kef 0.8 &3 Eut H7}eko] 27}
252 4%, A4, AEHo] ke Aow Uehin
(p<0.001). HFHo] EZ-A(adhesiveness), T2 AJ(springness),
&%/ (cohesiveness)> &3 FL F7Hgo] S7HE4E A4
Sh Ao= it BAzIEl 247} 0.10 kef, 1108 mim
046 kef SO2 714 9kl 12% H7F2ol A Z42F 0.08 kef,
1035 mm, 0.34 kef 522 &7 £ H7HFo| S71E5
At o et ZEe g At o
AZHDE R BHS AR ok} wajl A 4
29) JFS YHHOT Bo) Wth, Eak Arleo] S
e BE 55 AV, 4, A%, A, 2 AT
=of w2} ekAlo] s}l e] Ao} Qe go] o
(Shin 5 2016). T2hA] 3 Feo] EL T EE Ao
o 22 S¥ Bl e N TS Yol Wo
Aol g0l Be4e Awst Wygo| Z71a @

iy

I

(o]
=

o o
- & AN
o 4¢ %0 oL

L
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Table 4. Texture profile analysis of garaedduk with added CISP

Additional ratio (%, w/w)

Sensory attributes 0 3 p 5 ” FI)2 (p)
Hardness (kgf) 1.63+0.12:D 2.5740.28" 3.41+0.29° 4.1240.25° 3.70+0.51¢ 68.144(<0.001)™"
Adhesiveness (kgf) 0.10£0.05 0.1240.10 0.14+0.04 0.08+0.35 0.08+0.02 1.304(<0.291)"
Springiness 11.08+0.04° 10.35+0.60™ 9.76+0.51° 10.40:£0.40™ 10.35+0.31%® 3.882(<0.012)"
Chewiness 8.20+1.03° 11.12+1.29° 13.56+0.70 17.46+1.83° 15.13+2.28¢ 38.223(<0.001)™
Gumminess 0.74+0.09* 1.070.09° 1.39+0.08° 1.68+0.17° 1.46+0.20° 52.886(<0.001)""
Cohesiveness 0.46+0.07° 0.42+0.03" 0.41£0.01° 0.41£0.04® 0.34+0.01° 2.711(<0.049)

Y Each value represents MeantS.D. (n=7).

? Values with different letters (*“) within the same row differ significantly (p<0.05) through one-way ANOVA followed by Duncan’s multiple

range test.

*p<0.05, ""p<0.001.

Hulo
T—a=

2 ] QthKang 5 2012). o] Axt: 27}
Sl 527](Shin & Kim 2017), =% HE](Joo & Ch01 2014) 59
AN FAHA &1 H7tgo] 7145 Fxet 4
/o] F7ete Ao & eyt BHA

g3 B2 A7t &
Z(Lee & Surh 2021) AP HE &3] Bito] Z7135E 7

Lol M HL Zrast= o2 e} rq Bk 2 7}6h
AE9] FRol uet AEe] Fol FolST Aol df7} 57}
e g0l we Aol Bl z}om Uehd Aoz B

Qlct.

7rg o] e t 3R] B9 FA7HE0l 42 11.08
mm, 0.46 kgf2 12% Z7}20] 10.35 mm, 0.34 kgf= LEFY
A7Ygol S7HESE RolAe e Uit #g4e
Ui 2=, SHAS U 2 39 Qe S0
IHE 0116}31% A2 oujst=d F7tgol ST
249 o] F7Fste] &1
1—/\/\]7]_1:_ Aoz BoEg
¥ 2% F7Fgol S7rds

Ao Uehal g9y

2 YERT
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(Lee 2011).
2 Ar ol »3lk
5 g4, B3

4) 8

gnq B W A1) s BAS SA Aok
Table 59} Zt}. & =& $FeF(total phenolic content) &I
Buk 247170] 1.52 mg GAE/100 gO. & 71 Y¥eky g1
Bk 12% 7o) 4.96 mg GAE/100 g@ & 71 =4 Ler
U 2] 22 Ariego] Soldhs slee e & v 9=
3715k AL2 SRIE AtH(p<0.001). DPPH 2tojZ &7 &
J(DPPH radical scavening activity)~ &3] £ F3 70|
1.38%, €3 2 3% H71o] 11.13%, &3] B8 6% A7
0] 22.99%, &1 B 9% AH7}0o] 3591%, &1 2% 12%

Table 5. DPPH radical scavenging activity (%) and total
phenolic content (mg GAE/100 g) garaedduk with added
CISpP

Additional ratio DPPH radical Total phenolic content

(%, w/w)  scavenging activity (%) (mg GAE/100 g)
0 1.38+0.15*% 1.5240.27°
3 11.13+0.71° 1.91+0.00°
6 22.99:0.55° 2.72+0.18°
9 35.91+1.21¢ 3.08+0.14¢
12 48.69+0.85° 4.96+0.14°
F (p) 1,785.318(<0.001)™  1,270.183(<0.001)"™"

D Each value represents MeantS.D. (n=3).

2 Values with different letters (*°) within the same column differ
significantly (p<0.05) through one-way ANOVA followed by
Duncan’s multiple range test.

seokok

<0001,
H7HEo] 48.69%= &3 &4 7o Eolds= DPPH
ooz 27 24| Z7ele FFL B ATkE<0.001). S35
&3 2 12% F7Hto] TR oF 358 4= DPPH
47 o] B A0 Uehyrh. & AT} 2ol 81 &
Wil 51855 el st $ie) 7k

2 A4 HE=3EQl gallic acid?} ellagic acid7} 5
299 BEOE Yol et o] B 4
| o g@o] &R Ao B E3{th(Jeon 5 2020). £3]
S04 FEE AEd Z2Ed dEHE
2=} A= E4E B0 & 5= 5840 112 AR
WSOl JE e Az 5402 <lof &3] BU] B4
2 SR S| SRo] e ZATH O <l o u)
S5 7Y 9] F4tet S woiFo] AR HH Al

o e pe
ol >,i e}

O

gallic acide= &2 45



158 gdd

Jlz= "ot
&3 2% 37 719 7|2 B7he Table 63t Tt
&3 F9S A7IRE 7" 9] JK(flavor), F(taste), £217F
(texture), AW Q] 7] § It (overall preference) 52| 7|3 & Z
AollA 6% H7H20] 7.00 OO A Lk} g F2 A
7HIE M Aoz Yeigtt 9 Vs ke &3 B 6%
A7HLo] 6.767 02 7F =9k 3% AH7lo] 472F 07
7V FATHp<0.001). &1 £ J7hgo] wet ot Ve e
= 6% F7HH6.767) 9% H7HH6.457)°] FAFSHA &8k
onl 3% HrHmETA)T 12% A7FE@198)0] W Liet
S} old A3z nol 81 Rurg UHF Bk Aol
B W7lo] IHAA FFL Tk 12% o4 Wt AL
N A2 B4 DL FA AR FHOR Agt 3ol
&v 2 189 Mro] AL vlH sHe] 1S ga
A7 agte Z7IA71E 28} Il oo Aot &
obH 7BEo] R4H %S F A0 Az} Gy
&7 Bue 6% 719 AeEe Az Zo] okt 7
S0l HHo) wig|2 BerEn

F 72 &1 B 6% F7kEo] 7073808 M =
QLT 0% H7}Lo] 470808 71 WoFthp<0.001). 3] &
o 2% H7hgol wet & 712w 2ol7F /1ol 9% H7HE
(63827} 12% HA7FL(5.038), 3% HA7}L(4.78%) 0.2 LHe}
U 87 2% W71 599 go] 7| 550 JFL Fof 4
Jepo] ] B Hrbe 7| ZES Rol At 9% o4 A7t

o

Alole FAAQ 9F= F= Aoz Hdnh 2y 2 A
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Table 6. Preference of garaedduk with added CISP

7hgol S7Vd S pH7t Aasto] 7heg ] Am|7} Ftst
= A2 97t HsA FH9 {714 Hol ghF-5ked (Kim
= 2002; Lee & Surh 2021) &7}20|| H]3] pH7} Yo} 7t
o] A/ Wl 35 & & Yo w2 A= 7SR
B4 QTS A LR &1 289 gt JrtEoE &
7N18&7t 7P =2 6%E 7l 7HE S Alxsks Aol
71 A3t Aow werEd.

715k &1 BT 6% J7HEo] 7413808 7MY =
OFIL 12% H7Hto] 441802 7H Yokt (p<0.001). gt 7]
Sk o 7|5 xe} HioHA &1 B 7Rk wet 7|
So] Zo|7t AAET 9% H7HL(6.5278)°] 3% 7
(5.008), F-7HE(5.008)] A= gt 7|3 =7F YERY 7]
S 23S o & o 7Y Az Al &1 289 ©d
Ao Qe Wautel FErt oA oL o] 7t Ay e 7F
5790 EOMA B E(Lee & Surh 2021) ThF9] &35 H715H
7t & Axst= A2 vigAskA] gt Joo & Choi(2014)
O] A2} Lee & Surh(2021)2] Aol oJstd Bt 7] S of|A]
€1 £ 1%} 3% H7H|e FH7HET= 5921 Aol
7} Qlovt &1 B 3%9} 5% o]AF H7} Al Wouta} o]
7t 7R B3 =it webs S H2Ue g 2l
off =2 Akt 8IS RS A5Eol A&t Ag
o] Wotoug gt gt 7|5k SHA TH w2 7|8 E
B7HE B2 &1 B 6% J7HE 7HiEE ARsh= A
o] HA9| wigH|2 HwHHt.

ZAZL 7155 &1 B HUF 6% H7kto] 748H o7
7P =Sk 12% FH7HEo] 44108 7P WA YebgTh
(p<0.001). €3] T 9% HF7H(6.5278) FH7FE(5.703),
3% H7FEH(5.458) S22 HRT 22 6% H7kto] o]
o 27t 715 %7} Yetgth &1 £42 AR =5

Additional ratio (%o,w/w)

Sensory attributes 0 3 9 2 F ()
Appearance 540£1.77°0  472+1.31° 6.76+0.95° 6.45+1.15° 4.79+1.62° 12.982(<0.001)"™"
Flavor 4.70+1.64° 479+1.37° 7.07+1.13° 6.38+1.01° 5.03+1.43 18.500(<0.001)"™"
Taste 5.00+1.62° 5.00+1.51° 7.41+1.05° 6.52+1.09° 4.41+1.38° 24.829(<0.001)"™
Texture 5.70£1.53° 5.45+1.70 7.48+0.95¢ 6.52+1.09° 4.41£1.38° 19.236(<0.001)"™"
Overall preference 5.40£1.57° 5.45+1.70° 7.58+0.68° 6.65+0.55° 4.38+0.94° 43.114(<0.001)™

" Each value represents MeantS.D. (n=30).

2 Sensory liking score was evaluated using a 9-point hedonic scale (1=disliked extremely; 9=liked extremely) to assess the following sensory

attributes.

% Values with different letters (*¢) within the same row difffer significantly (p<0.05) through one-way ANOVA followed by Duncan’s multyple

range test.

ok

p<0.001.



Vol. 37, No. 3(2024) 23] B JUF

o] W11 (Choi & Sim 2021) 4]0]-G7} o} &1 B H7}
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