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ABSTRACT

This study evaluated the quality characteristics and antioxidant activity of rice cookies
supplemented with purple Jerusalem artichoke powder at various concentrations (0, 1, 3, 5 and
7%). Significantly increased values of crude protein, crude ash, crude fibre, total polyphenol,
total flavonoid and anthocyanin contents, the DPPH and ABTS free radical scavenging activities,
the a value, hardness of the cookies, and the density of dough were obtained with increasing
supplementation of the purple Jerusalem artichoke powder, whereas the pH of the dough, moisture
and crude fat contents, the L and b values, and spread ratio of the cookies were determined
to decrease significantly. Sensory evaluation revealed that cookies prepared with 3% purple
Jerusalem artichoke powder were significantly different from the other groups in terms of taste,
flavour, texture, and overall acceptability. The texture scores for the 3% purple Jerusalem artichoke
powder groups were significantly higher than values obtained for other groups. Taken together,
our results suggest that supplementation of cookie dough with 3% purple Jerusalem artichoke
powder produces rice cookies with suitable antioxidant activity, quality, and overall preference.

Key words: purple Jerusalem artichoke powder, rice cookies, antioxidant activity,
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I. A&

WA GA Helianthus tuberosus L.)= ‘gotd|
27h Qik19] F3kae] ASAER 719U 2
of WZSHA] Qkof opgollA AM¥sSti, AP+t
6.3~26.6CoA Bt 1747158 FHollA
Algo® ARESIRIAL, ofHExt IT|1Q] Algfo]
Aot E3 AR thd A AR ST A
o] gol&717F ol et alis Sofl AdsiH,
Hi7h & = Bt B2 oy Auket EF
M= & ARHHKim et al. 2013a,b; Kim et
al. 2014a,b; Seo & Kim 2014). gy=t9] 7]
FZ270] & ot A= ZpA|of| ApPstaL, 2 &
285k0] 71 AlEE Wo| ARRE T gdEL
ATE, oME ¢ FEE 5o dus AREstal
S’,l‘:‘r(Klm et al. 2014a). A =HAHEAS] F- %
7] Ho] HA] obA AXA HAY = £
HH7| = ot FAE 5ol B7|k jih ERjE
2oy go = AHFsHE st o= #Y]
= sh, obq 71wk FRPAY 9 A
of F7IAY HAZ ARG = Sttt AR
ofd] £ Y=2% H=Hjung & Shin 2016).
A Aol = H| 23 Alo] R4
oliogofructose, phenolic acids, flavonoids,
terpenes ¥ Z2 TFARt A 245 &
L3511 ot BH1EHPan et al. 2009;
Takeuchi & Nagashima 2011; Chen et al.
20149). AAZAS] Toll Ve ATRE TS

TASA AALA7|A] Lol I outaaiel oE
o] g&ko| o} vyt JJA gkt 2AE A
S3KKim et al. 2015a), 34} &3HJeong et
al. 2011; Jung & Shin 2016; Lee & Lee 2016),
FARTY, #HH] A aT, AE BS FIKaur
& Gupta 2002) 5o A=At A4 =R R}

)

O

inuling

S5 RSkl 21l w9
252 F33(Liang et al. 2004), &of &9l
LAt kol i, ASAE, 7 A, E
#ES 9 PR (Lietti et al. 1976)°] U= A
o= HyEgch

#e Azye foiets 22 408 4
Eo] Row, A7IRE AlEste] £kt A7EE
= 9F, oA, 7 59 7HAE YEEE AL
8399 tHShin et al. 2017). 134 H 5AH
(2022) A=of st S-2luet =7l 115 Azt
AaujEFo] 19709 136.4 kgollA 20219 56.9
kgO &2 A& 07 ZAsh= FAolch A2 RiTt
o] oA ] Edo] FHS 1EE &
T2 S5k ko= A AL JIHKChoi 2002).
Kyoun et al.(2006)-2 9] GFHEL FUsH
o8k FASHARE A 9 7R A g Fa%t
QUR}AL Huskgint. FLofl= Aol 23 A
A AEE(Ha 2008)°] T4kt 23HHa et al.
2006), &8 &3KSohn et al. 2005), 7+ 7I&
M &3, ZY2EE 24 7]5(Ha et al
2006), F18L 9 &9 /A E3KCrapo et al.
1981) GOl HASHA 53t AFAES] 44
E AEA TS 2 =30k wEbA A AH] F
e {5t HRto g & 71541E9] o] 8E]
of B7}FE o]-83 thgRt AEFo| IE I &
g olgst AT AEY| 7L wlg} Tl
718t Alo]A(Chang & Ryu 1998), &71& &
RO Z A23 AWA] Ao]A(Ju et al. 2006),
A7VEZ AzSE AJEA0]Z(Kim & Shin 2009),
g5t 712E FUIeE A7 AHA] AolA(Lee
et al. 2010), SHAZA 7S HUiet A7y
(Park 2010), &7} 71 A%H(Choi 2010), &
7t2E 7K ® AlolA(Song et al. 2012),
37| (Lee & Lim 2013) 59 A+

+ anthocyaning

guten-free



7F 213 = ]l

F| T Aot A Fof] e+ AHA] A5
L7t 3A HIlEHA 48R 7|59} A A
& SHTA LA IE3tEl TpstE 7]
A&t 7154 24 37 AAIEC] dE
o] ZA1EX 9ltk(Jung et al. 2014). F71= &
ol ot ngEo] o5t Huf7} o] A4 do]
=2 AE0E 49A ArHjoo & Choi 2012).
I8y Fle R BIRSte] 93 A ggol
7] wizo] Bk HIES AEEA A3 T
59 Tl FFS Fo A olfE ATt
AFE de=dl, A8 " 71sdE =
Tetol wet YLFE AR oft ELR 7|54
2o 7= 715 AAE J7RRE ohst
71E°] /HEE 1 AhJoo & Choi 2017). 7]
o] 754 FARE A7t dFtEs duF o
EHLee et al. 2006), 5 E(Lim et al.
2009), A1t 7F2(Kim & Ryu 1997; Kim
& Joo 2010), @54 £ (Park 2012), EFH]
2 71#(Lee & Lee 2013), &zt vjS E'&(Lee
et al. 2019) 5°| E1E <t

ebs] & A= A7FRE ARESte] Gl £
o, AA AR 17 AFAANQ A4 =]
AR LS J7rste] #7718 Lot FEE54
4 st 24 EAst] A7 71548 AEE

Maalr] 9t 712 Aug Agsiast ANsie

. 934y

1. A=

& Aol AR AP A A= sigelM -
Jsto] ARESIGITE AHE 2 HAGAE 7]
Z AASH] 5 cm® ZH4Wsto] deep freezer
(MDF-U52V, Sanyo, Osaka, Japan)& AR&5}
o] 7217 BAAZ(ED 8512, llshin, Yangju,

XA SRR 2 Z7ISH MRl BRSH U SMSEY 609

Korea)stlth. &2 ZxE A HAGA=
EA71(HR-2904, Philips Co., Amsterdam,
Netherland)2 E4Jsto] EU=Z A|xstict. F
7] Azl AHeH AEA B7FHC] CheilJedang
Co., Incheon, Korea), HEl(Seoulmlik, Seoul,
Korea), 8Z(Pulmuone, Eumseong, Korea),
AF(Haepyo, Jeongeup, Korea), A8{(Samyang
Corporation, Ulsan, Korea), vFdala--H
(Kyle’s story, Icheon, Korea), #|o]7=--t
(Jeonwon, Gimpo, Korea)= A% OtEO|A

Istol ApgHSIL,

2. XM SHX|ZAL 22 FIF BFR7| HE

A 202 B 7 BF7E AxRsH] 9
Sto] AR SR|ZEAF Byt A7) ARdet vl
< Table 13} o] ofz] §19] afv] A& XIgget
T RS A HAAA ES A7FSHA] 29k
o, AT HigH|o] wEt BV T iy
1, 3, 5, 7%2] A SHAHAF B2 A7kl
& F7) A5 98l BE=71AI(NVM-14, Daeyong,
Seoul, Korea)oll HEE go] FE29/d w7iA]
TS o2 TS vrol Eith Y A74o]
717 R== st 29 HAHE v U
92 330 Uiro] Yol EeEEA] s Z A
of FEg& A9o] HEE st B7FE, o]
Aokt 9 ovpdetners Ao 2 A & 39
I HESS THEAL S A o WA 14
7F A= FAAFT FA7E B i gHE 1
cm FAVE HES dAoHA oA H & A F
7] EA5 50 mm)E ZojA] Fyto] flojA Wy
ek g A|gste] HEZ 180CE &2 16
0CZE oz QE(FDO-7104, Daeyung, Seoul,
Korea)olAl 132 A& FHW 2 F71= 1

AZE & A2olM ABlaL, Aol 24413 A
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Table 1. Ingredients of rice cookies prepared
with different concentrations of purple
Jerusalem artichoke powder

Purple Jerusalem artichoke

Ingredients(gms) powder content (%) D

Control 1% 3% 5% 1%

Rice powder 100 9 97 95 93

Purple Jerusalem 0 ! 3 5 7

artichoke powder

Butter 60 60 60 60 60
Sucrose 40 40 40 40 40
Egg 20 20 20 20 20
Baking powder 1 1 1 1 1
Salt 05 05 05 05 05

YControl: cookies supplemented with 0% purple
Jerusalem artichoke powder

1%: cookies supplemented with 1% purple Jerusalem
artichoke powder

3%: cookies supplemented with 3% purple Jerusalem
artichoke powder

5%: cookies supplemented with 5% purple Jerusalem
artichoke powder

7%: cookies supplemented with 7% purple Jerusalem
artichoke powder

SUt 25 24 B2 BAL 95 A8

k.

3. XM SHX|IZAL 22 HUt AFF(9] UEE
=4
AP A GA) T H7E A7)0 ARG E 2
A2 AOAC ®H(1995)0l whet 4= = 242
105Co] 2A%t ol Axsto] AAddzgHo=
AeFola, ZAHF s B2 Soxhlet &5H
(Soxtec System HT 1043 Extraction Unit,
Foss Tecator, Hoganis, Sweden)& AFE5FA
a1, Zohd okeF BAM2 semimicro-Kjeldhl
H(Kjeltec™ 2400 AUT, Foss Tecator,
Hilleroed, Denmark)o.2 =743}91, X3|E
ohF B4 600TAA A3 oz £H519]
o} gdkE 2 AR 100 g ol 7, =

3

o, A, 232 FFE AAAA ALt
o]
AR

4. XA SHXIZARE 22 &OF AR7| gi=o| g
Y pH &3

R P d e gl e g B i e Il
+ Choi(2009)2] o2 FF 30 mLof 5 g
9] ¥5S 50 mL WA AFro] Y42 & sojd
EolE 4T o w9 Ry digt FA 9
HE 519tk pH S48 ¥ 5 g& A=t
Z25 45 mLE Y2 T Homogenizer(Bihon
seik, Ace, Osaka, Japan)Z #A3s}5lal, 2
< %J#A|(Whatman No. 2)E ©l-&sto] o3t
o2 o7HL pH meter(Mteeler Delta 340,
Mettler-tolede, Ltd., Cambridge, UK)Z &4
sheleh. BE A9E 33] HhHEste] AAlstalon,
BagE Ttk

5. XA EfX|ZIRF 2 M7F W7o HEY £
AP AR B H7F F719] HAAE Aee
AACCHH(AACC 1995)2.2 A5t ‘M
A7) SNE T8 Uehs] AEsto] A
742 caliperg °l8st mm @H=E =73
th 1 % F715 90 AR thg 22
2 A A& &7gsto] A7) 17100 o
A& ottt FA= BF7] 5715 Aot
= o o A9 &<l
o] Fol5 FAsto] B7] g 7ol
=

nJ

ol
pac)

]_

|o

U

A o o EE.

HEEE

6. XM SHX|ZAL 22 H7 BRIe B £5F
A HRGAE B H7F F719] B Heks
S745t7] flote] F7|1E 2.5%2.5%0.5 cm2] 2
712 AZ & Rheomether(Compac-100, Sun
Scientific Co., Tokyo Japan)Z &35t} =



A ZAL load cell 20 kg, table speed 120
mm/min, proverx 27 2 mm °9H No. 4
needleZ F7] FHOZRE 4 mm 77X JEot
o 43519t & F7]= probe’l AESH Fo
MA7] #1984 EL=o] g7l W&ol one
cycle test® 4 F7]9] S4o] Fed o] ¥
o & ol-&sto] 53] WHESlo] S5kt

7. AP SHX|ZA 22 HU RI(Q ME =

A8 S B A7 2718 2 A
St th2 A A(Spectro Colormeter JX-777,
Color Techno. System Co., Tokyo Japan)Z
AT S 103 vHE SAskolth ®EWwe] Lk
(lightness, BX)2 89.39, adl(redness, A L)
2 0.13, b3l yellowness, HE) -0.512 &

o] A8sHeIct

ox

el

8. &Yt

A A B
gery 209 Yo A 4
s Wt PR o) & AAFNES S
W3 5 MM TS ANE 1) A4 =
FEE A7 T e 3 1A% AR WA

A7k w79 B
AT B2 A
=2 717

b B |

.l
(BT T VR )

N

5 OPP [z EAste] Busgrh} A3t
o WAL A AR 1R FLe HA
obH AT, & e ARE W3 oK ot
& WMEA ASE e B F ARE B
Gk W FRoRE AN, B, Y1, 227, A
AHQ Aol dhef 74 HEHor W
ok Z7ke] Bk FHo) chstel WS ¥ 77,
F 69, '2F FOF 5, ot 44, %
F vhack 37, C vhack 27, w9 vk 14
o Aol £} Be4E HTET L A
o= s

LU

=
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9. XpM EHX|IZRL 2 M7 AFI(9 Stsks
£

1) ¥ polyphenol, ¥ flavonoid ¥ anthocyanin
W 24

A HAGAE RS 7R AT 10 g B
80% olehZ 150 mlLa H7Iste] ShFdzaat
AAH 65C Heating mantle(Mtops ms-265,
Seoul, Korea)ollAl 3417 J&= 33]0] A4 =&

} & Whatman filter paper(No. 2)& ©|83
of oifstgiet. gt o2 =8 A 40T
rotary vacuum evaporator(EYELA VACUUM
NVC-1100, Tokyo, Japan)® ZWE AATt ot

= AYol sFle] & ARE TS Al
= ﬂ'—'@]' WA E fote] 70T o] Hitoto] £
A3l AREst o,
Folin-Denis phenol method(Folin & Denis
1912) Bl vt Al A A
F7] &g 52 1 mLe 2% NaCOs &%
1 mlLE & Egcto] A2 &
Ciocalteu reagent(Sigma-Aldrich Co., St.
Louis, MO, USA) 200 xL& A7}t &8st ot
2 30C FaolA 3087t SRSAIF T BREAS
UV-spectrophotometer(UV-16011PC, Shimadzu
Co., Kyoto, Japan)Z 760 nmollA EF=5 =
Aolom, FEEAL aallic acid(Sigma-Aldrich
Co., St. Louis, MO, USA)ZE Ar&sl9ioH, Zt
FrEE JFAe S &
F2 mg gallic acid equivalent(mg GAE)/g
dry matter(DM)2.2 YERATH

% flavonoid $FF 242 Chae et al.(2002)
o] Wo] wet Algstint. A7) ogtE =
= 0.5 mLe} diethylene glycol 0.5 mL& &
Fgsto], 1 % 1 N NaOH 10 pLE ¥o] 37C
oAA 1A F= WTSAZE. WA UV-

i

4=
qo

Z polyphenol g &4

ﬂﬂ’ﬂ

polyphenol
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spectrophotometer(UV-1601IPC, Shimadzu
Co., Kyoto, Japan)Z 420 nmoA TFEE =
At oy EEEAL rutin(Sigma-Aldrich
Co., St. Louis, MO, USA)& A&sto] HFAS
=435lo] % flavonoid THS mg rutin
equivalent(mg RE)/g DMZ YeERH ST}

AL719] anthocyanin &% 42 Jang et
al.(2006)9] WHE okt "SI B AR
22 3 gt 5= 8WI(EtOH : H,O: HCI = 85
113 1 2) 60 mL Al3o] do] & 33t &,
AT W AshHA 4204 150 rpm 2
2 6087 Agsto] &0 FEAL o]
Whatman filter paper(No. 2)5 AM&35}o] oz}
St & AoA 60E7H & TR ELISA microplate
reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA)& AR85to 530 nmollA]
F3=E S74sIH

2) &F7]9] DPPH® ABTS radical &A%
74

A A AL B AT oekE FEEC
2,2-diphenyl-1-picrylhydrazyl(DPPH) radical
24T #2492 Blois(1958)2] WH-S ARSI
Aol 7] ogE #& A& 0.1 mLe 0.2
mM DPPH €9 0.9 mLE Yol & st &
37CoNA 308 B9 HRSAIF T, ELISA microplate
reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA)Z 517 nmollAl S 4=E
S5k

A A A B AT ogkE FEEY
2,2-azino-bis-3-ethylbenzothiazoline-6-sul
fonic acid(ABTS) radical £7% #42 Re et
al.(1999)9] WS ARSIt WA 2.6 mM
potassium persulfate 43} 7.4 mM ABTS

|5l FU HIEE EFoith = 82
ABTS radical ol 84< 9ol 24417 A&
s AHolA BESAIZD ¥ 734 nmollA ABTS
radical ol &9 FHFZ7 0.7~1.0 +
0.02 H=5 ofehZ= 3|4sIqinh Alg ol 25

7] of[g+& & A& 3 mLe ABTS radical ¥©|
= 8% 0.1 mLE & THI T 2004 2447t
WX} 7T ELISA microplate reader(Model
680, Biorad Laboratories Inc.,
CA, USAZE 734 nmollA FF=E S5l

Hercules,

10. SAXzE|

B, AE 9 BEHARE AQR BE AAR
4 A= EAES AX F 33 v AY
slo] BAHLAS slgith WE EAREL SPSS
274 package(Satistical Package for Social
Science, SPSS Inc., Chicago, 1L, USA)E o|-&
ST, A 7HY] BA] A e R4

|

BEX(one-way analysis of variance)S 3t H,
p<0.05 2914 Duncan’s multiple. range

test B3lo] 7} Alz 719] BAA o1e el

steick

1. XHM SHXIZIRE 22 M7F WRT(9] AbtMEER

A AGAE E F7 B9 i RS
A5 A= Table 29F 2 AR SRR £
T A7)0 5 g tiRo] 4.25%°1%1,
A AR} B 1~7% 7R 3.18-4.282
AA AR B 7Rl HEaE iRl
H|5to] Holx|= AF3Fe EAHp(0.05). £3J&
I 2o SFS fiRto] ZHzE 2.10%%t
6.16%°1% 0w, A HHAHA B 1~7% 7}
T8 247} 2.15~4.70%2} 6.16~7.01%% A4 =



)
A g 7ok B BHHp0.05). &4
W SRS tiRo] 26.95%°1H, A FHA A
BT 1~7% A7REE 23.60~25.05%2 A4 =
@A B Arlgo] gerE AW g ¢
oAl ATFS HAtHp0.05). 274 T
i x<to] 6.81%, A AR B 1~7% A7}
T2 6.77~7.53%% AA HAAA B M4
o] HEFE 2AGA T T AFS B
AcHp<0.05). Br3hE T2 AT 7t #lo]
7} UehtA] 2kttt Lee(2013)2] Aol oJshd
B3 At AR e s A
HLS 10.43%, A 8.50%, AT 1.77%,
23 3.43%, S53HE T2 75.87%= UE
ot

2. W37| 9=0 UL U pH £H

A HA AR ES A7 AT BRI
T 9 pHi= Table 33} 2t} A7) vh59] U
£ &) Histe] A AR B 1~7% 3
7hio] f-JoHAl S7Fok= 7ol B Ark(p<0.05).
Lee & Oh(2006) I+ollA= F7] Hksol H7t=]
oA BAE o8] WErt EobRed, ol ¢

M SHRIZA 22 HUIGH R0 FESY & Shielad 613

1=

12 o] WrRHG A2 RS ANSE 3
G W7 4l H7F B R F7tske] WL
AR E7E Al Werh dolrithal siginh o
0% Ae7t oA 7|71 A FAA=
I, ol= F71E w5 258 ARE 7] Alx A
Fobhe Wrol webs] gebd & Qlokal Harst
THKoh & Noh 1997). & A= E7H5 4l

7128 Frlstel 8918 Azsigon, g

19

in)

(o
ok

DY)

23k AP 7] W Aol 4 HAGA £
o] ArlEncie W] § Jgkg v Aow

Heloh, #57] ¥h59] pHe ti2atat A =%
A B 1% 2 3% A71eE A7) E1toll=
atol7t GO, 5%} 7% H7IeE BF7| WS
2w Bl StSm FolohA WolAl= 3ol
HAHp<0.05). ol ofmt= A =fZ|ZA}]
malic acid, citric acid, succinic acid¥} &2
F71hE EF9 & (ung & Shin 2017)3k2L
Q7] QEOZ oAZ. o]} FAHA 247
2 A7} 27)(Kim & Lee 2019)9] AL% A7}
o] Z7FdE B 7] ¥HE9] pHe Rordl

o, ol 24" Eole citric

fr ot A

acid,
tartaric aicd. succinic acid, acetic acid 53}

2L f714o] g-gE o] Qlol(Kim et al. 2017),

Table 2. Nutritional components of rice cookies prepared with varying amounts of purple Jerusalem

artichoke powder

(g/100 g)
Purple Jerusalem artichoke powder content (%)
Control 1% 3% 5% 7%

Moisture 425 + 0.05%2 428 + 0.09° 422 + 0.06" 3.52 + 0.04° 3.18 + 0.06°
Crude ash 2.10 = 0.06¢ 2.15 = 0.01¢ 2.53 + 0.53 3.98 + 0.09° 470 + 0.10°
Crude protein 6.16 + 0.06° 6.20 + 0.09° 6.25 + 0.07° 6.66 + 0.08° 701 + 0.07°
Crude fat 2695 + 1.62° 2505 + 0.63° 2451 + 126® 2459 + 021° 2360 + 0.88°
Crude fibre 6.81 + 0.59° 6.77 + 0.51° 6.98 + 0.99° 724 + 207 7.53 + 4.70°
Carbohydrate 5463 + 12389 5535 £ 157 5551 + 201 54.01 + 1.69 53.98 + 2.87

YAll values are expressed as the mean = SD (n=3)

227dMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

INS: No significance
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Table 3. Density and pH value of rice cookies dough prepared with varying amounts of purple

Jerusalem artichoke powder

Items

Purple Jerusalem artichoke powder content (%)

Control 1% 3% 5% 7%
Density (g/mL) 0.99 + 0.01%?  0.10 *+ 0.02° 1.01 + 0.01 1.03 + 0.00° 1.06 + 0.02°
pH 6.76 + 0.01° 6.77 + 0.01° 6.76 + 0.01° 6.65 + 0.00° 6.60 + 0.01°

YAIl values are expressed as the mean + SD (n=3)

YaMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

Fr714ko] 7] W=9] pHoll IS WXl
I skeleh muE] B8 H7F F71(Lee 2015a),
5] 9159 M7 F71(Lee et al. 2019), v &
@ 47F #71(Cho & Kim 2013) vl 2
A7 F7)(Lee et al. 2006) 5 =l
Fo] g25F F7] H=9] pHe uthe 2%
2 AR 3RS Bt Cho et al.(2006) 9+
oflA= F719] pH7t RolAH F7]9] Ao] sy
AHA FEYAH, pH7} =olxH 2435} &
ojA & BS Hof ofd wEt Rt FFat HEo
Atk gt} Hlsitkal sto pHe 719 s &
doll JFE = Z2E YL

3. BF7|9 HEY
A HAGAE B 1~7% F7Fsto] Axg &
F719] HYAL Table 49+ 2t} B57]9] 274
2 fj£F0] 5.12 cmel¥oH, 1%%} 3% H7HE
2 7} 5.21 cm® 5.16 cmE 2+ vls) 4l

A ESAEROY, 5%t 7% H7RLIME 74
4.91 cm@ 4.82 cmZ R o] H]gle] Zo}x]
= AFE BEAHp0.05). BF7]9] FAE tix
0] 3.63 ecm®oH, A HAGA B 1~7%
A7HEE 3.73~4.81 cnE tjR7-o]| H]5to] Ztoh
A= AFS BIHp(0.05). B A7) £/
£ gizxgo] vste FAYAE AFE EAT
(p€0.05). o9 AR AF7]9] HGL A
HAHA B Frhgol S71EE Eolgo] o
Zito] 1.4201910H, A HHRAAAF B 1~7%
7Rt 1.00-1.40& YERHATHpP0.05). 71
9] AR MY F7AZE DF B AR
2 AREEJHDoescher et al. 1987). E3t
F719] Y2 o] wigh v, s E o A
g 27 2 g, 2E 2k 5o 95 ¥
T wron, 7] wksol| HrlEE 32 W5l
Eof gaf=lo] A== uE HAdol JsiA 24

o] =o] g2 Jaid Hadol WolRAl =L,

Table 4. Spread factor of rice cookies prepared with varying amounts of purple Jerusalem artichoke

power

Purple Jerusalem artichoke powder content (%)

Control 1% 3% 5% 7%
Wideness (cm) 512 + 0.137® 521 + 0.11° 516 + 0.05° 491 + 0.07° 4.82 + 0.03"
Thickness (cm) 3.63 + 0.01° 373 £ 0.01* 380 + 0.00° 3.80 + 0.00° 4.81 * 0.06°
Spread factor (w/t)" 1.42 + 0.03° 140 £ 0.01° 136 £ 0.02° 129 + 0.03* 1.00 = 0.0I°

USpread ratio (w/t): Wideness (cm)/Thickness (cm)
DAl values are expressed as the mean + SD (n=3)

Y3 Means in a row with different letters are significantly different (p<0.05) by Duncans multiple range test.
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(p€0.05). F719] Ax 7 T, W59 Uk,
FARS 7 9 A7 Aoldfa o 5ol
o8} gk wh=t}1 31rHKwon et al. 2011;
Joo & Choi 2012). E3] Ax9] =11 @22 F
719 TE 8 Tol THo] Qe AR B
J(Park et al. 2005)%]0], & Aol A A =]
ZH} Ba A7l /579 Arst gjzato] Hsho]
A yehd A2 & 9] ZoloA 7|l
Aoz Aztelojzlct. AY £ H7F F7|(Kim
& Park 2008), @ W5 H7F F71(Lee et al.
2019), &= =2 H7F 77101 & Yoo 2010),
A Feh] B M7 #71(Cha et al. 2014),
oz Yo} Bt ¥7} F7](Lee & Choi 2016)°4

XA SRR 2 A7ISH WAl BRSH U SMSBY 615

£ 2 o7 el vsdt 4L Kol Buo ¥
Aol Brlgo] Wess Awst Eobich
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A AR T H7 HleS gEste] Al
o A7)0 M s Z7% A= Table 62 2
. Jr= AZ55F 00 7L, 1000 7S
5 9 vetied], 959 BE(ghe Rl
H5f| A =j 272 B H7bgo] UEaE 79
SHA| FAskItHp<0.05). AME=S Yeli= agt
tiztol Bls) A =x7AL BT F7Fgol
g F71ee AR UERLL™(p<0.05),
FAEE Ueil= bgte tixtol Hlste] &AM
HHAZAL o] 7ol s AstEe 4
Fo|AtHp<0.05). o1F9] At A =HHAHAL &
o] H7igo| S7FESE F719] Mo Ao
O} TR A AHAA A7} Frstal, A
T Zhasks AES BYr) o)l A HiAARE
9] anthocyanin #Ag M40 FFS W2 Zo =
HoA, o]e} S-AH anthocyanin @%F°] &
5o SRS VIR 719 B EFHY
ZAA19) anthocyanin M40 o8 Lk A4s)
1, agt2 37t ®1(Ji & Yoo 2010)3}F
Ak & 7154 AR Hrkske AR A7
Ad Ae7h 7] MEoe IS v ZoE
HojXIr}, o]ejo] AA] efx|A}; Figat vl &
AL e Buko] whrk HH—% % J7F F71(Lee

et al. 2019), of=Yeo 2 A7 F7)(Lee &

o rlo

Table 5. Hardness of rice cookies prepared with varying amounts of purple Jerusalem artichoke

powder
| Purple Jerusalem artichoke powder content (%)
tem
Control 1% 3% 5% 7%
Hardness 123 £ 0.11Y2 1.92 + 0.02° 1.98 + 0.01® 2.02 + 0.00° 2.06 + 0.02°

YAIl values are expressed as the mean * SD (n=5)

23¢Means in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
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Table 6. Colour values of rice cookies prepared with varying amounts of purple Jerusalem artichoke

powder
Hunter Purple Jerusalem artichoke powder content (%)
colour values Control 1% 3% 5% 7%
L 83.02 = 1.07° 83.77 + 0.23° 7829 + 0.24 76.79 + 0.46° 76.44 + 036
a 6.07 + 0.32° 6.65 = 0.61° 7.00 = 0.36 7.14 + 083" 11.16 * 0.68°
b 22.89 + 091° 2197 + 0.72® 2120 % 0.13% 2044 + 0.09° 20.01 + 0.09

YAl values are expressed as the mean = SD (n=10)

Y2 Means in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

L: lightness, a: redness, b: yellowness

Choi 2016), obrteld2] £ 7} #7](Choi
al. 2014) 59 24% 2 AFH FARIl. F
719] M= 7] g= =80 opet &= 3t
A % 39| caramelization ¥-33} maillard Hk
5ol o8l YIS L, 7] AR Al b= F
Az F5Fol AsirE FFS W=THLee et al.
2007).
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Table 7. Sensory evaluation of rice cookies prepared with varying amounts of purple Jerusalem

artichoke powder

Sensory Purple Jerusalem artichoke powder content (%)

characteristics” Control 1% 3% 5% %
Colour 498 + 03979 492 + 028 492 £ 039 508 + 0.28 5.15 £ 0.42
Taste 4.40 + 036" 442 + 0.31 467 £ 0.57 466 £ 0.31 4.65 + 0.46
Flavour 433 + 0.98% 450 + 0.32° 452 £ 0220 442 + 041° 417 + 0.23¢
Texture 398 + 0.32° 4.00 £ 0.28° 422 + 0.36° 417 + 0.40° 4.07 + 0.32°
Overall acceptability 3.99 + 0.24° 4.13 £+ 0.36° 5.00 £ 0.41* 459 + 0.44° 455 + 0.26°

YSensory linking score was evaluated using a 7—point hedonic scale (1=extremely disliked: 7=extremely liked)

DAl values are expressed as the mean * SD (n=20)
INS: No significance

“2-dMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
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All values are expressed as the mean £ SD (n=3).
“Values with different superscripts on the bar are
significantly different at p<0.05 by Duncan’s multiple
range test.

Fig. 1. Total polyphenol, total flavonoid, and
anthocyanin contents of rice cookies
prepared with varying concentrations
of purple Jerusalem artichoke powder.



618 BIRXICIAEMETISE|X| K33 45 2022

8. 4719 DPPHe} ABTS radical A75

A HAGA B d7F BF7]9] DPPH
ABTS &z 2745l tiet 34 A3 Fig. 2
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All values are expressed as the mean + SD (n=3).
**Values with different superscripts on the bar are
significantly different at p<0.05 by Duncan’s multiple

range test.

Fig. 2. DPPH and ABTS radical scavenging
activities of rice cookies prepared
with varying concentrations of purple
Jerusalem artichoke powder.

(p<0.05). HAAA EL= H7FHA 42 iz
9] A= Akt a7t U=t Sl= &7k
= ohgRt A} RS oot Qlo] SR
FAF = Aoz HIEATHNa et al. 2007).
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Hlg] ¥ H7F F71(i & Yoo 2010; Kim et al.
2014), 1Fu} o B AH7E F7](Han et al
2015), =HAEA 2 7 & AHAA 0] A(Kim
et al. 2014b), of2Yo} BT H7} F7](Lee &
Choi 2016), A7 Bt A7l #£7](Kim &
Lee 2019)9] AolA e Z7+o] £ X710l
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(Hwang 2021).
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