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Abstract

This study was performed to evaluate the quality characteristics and antioxidative activities of cookies prepared with different amounts of
purple sweet potato powder, Moisture and crude ash contents were lowest in the control group followed in order by the 10%, 20%, and 30%
purple sweet potato powder addition groups. The lightness and yellowness values measured by Hunter color system decreased based on the
amount of purple sweet potato powder concentration added to cookies. The total phenolic compound and anthocyanin contents were the
highest in 30% purple sweet potato powder added cookies. The DPPH radical scavenging activity of 30% purple sweet potato powder added
cookies showed the highest values among groups. In the sensory evaluation, the scores for taste, texture and overall preference were
significantly highest in cookies with 10% and 20% purple sweet potato powder. Considering the scores of antioxidant activity and sensory
evaluation, the concentration of between 10% and 20% addition of purple sweet potato powder would be ideal for development of functional

cookies,
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574 A7k WE ANe W3 Ed, ol 484 Aad @ Agol HolA e WA st sun. BaE =9
anthocyaning W ekl g7 wizeltt. Aot of ATl B WHE, wolR sherE 33]d A
StEAJold AJH-& phenylalanine ammonia lyaseE A|2tO. 2 Aol W T 1e@e g 10%x 52t 71HEA Este] w5 Al
phenyl propanoid TAAIE A4 ARAEE AL Jkedl  Zan ol WEae] 4cold 1A B AR F
Vg LT FEM] B M e 5 F AN I F, 40 X 40 X 250 cmd] Repo T 4T,
20070, B (Lee HH F 199), AP L dus  BRA] scold 204070 WAL, olF WFe 7ol
716 (Cho Y] & 2003) gol WEHO 754 AFOE HE 40 X 40 X 07 7} HES FLA Adste] 180CE
TS W Qg A ITeke] FALTE FE wE g2 I F 7] QE(G01815SP, Shunde Galanz Ld, BF, 5
the o7 A3t ok, A aTEEe] anthocyanin A4 oA 1027 Tk 78 15 1ARE F9F Ad2elA 3
TEA SR aromatic acyl groupg ZEal Ql7] wiEel HEA ZEAZL & dRe dskel olgsidlen de FUIe
o] & Aoz 7|WITHKim MY 2009). %3+ anthocyaning grinder(MF 10 basic, IKA WERKE GMBH & CO. KG, Staufen,
AQA e tde FRE B2 ol EAEt HANLEA Germany)Z o] &4 EZ(16 mesh)Z THE F Whid-Pak
FH 9] o]87x7) ok g#A QT Sterile Sampling Bags (B0O0736WA, Fisher Scientific, Pittsburgh,
AanTele] B ) ATE AP BE AART  pa Usnol Fob 4rel Haste] AF AR ASsHAn,
whe] Az obgA, AumTele M 320 A9, AL Ax eNE Fg 1o derhoc
Fole] MRS xRl sl AAnFollN FE
Ao AR BN 5 F2 AAae 7hEAEe] M oA Table 1. Formula of sample cookies with different levels of
o thal d77F HuxE thlee JS 5 2007b, Lee JS % purple sweet potato powder
2006, Lee JW 5 2000). 3HATF M TP0LE o)Ll 74 A -
FE e A7 BEs e Aol rgredionisg)  —oion o puple west polo ponlr
2 Aol ME anthocyanin®] ThF HE AMITRE 7 0% 0% 0% 0%
we RE duzdd AEss 719 HEAA AzE 7] sot flour W e W
A FINE AxRstA &Y, Ax" F7)o o)ty EA Butter 60 60 60 60
I s, 5 BAS St AW 715 719 A Sugar 40 40 40 40
RS ARt sk Salt 05 05 05 05
Egg yolk 15 15 15 15
I . XHE Elgl HOI'E Baking powder 0.5 0.5 0.5 0.5
Purple sweet potato powder 0 10 20 30

Softening the measured butter for 1 minute ‘

A R ARE GEQPY s BUs

(Hepgm)elx F-dste] 4c WYgarel] Easi A AR J,

3Hla, 7] Az AFRH AE = WEE GHA A ‘ Mixing sugar and salt with butter for 2 minutes at speed 4 ‘
A ), HEE FANE GHHFAAS), PP |

= Hﬂo]%} -‘ﬂ-—?—ﬂ %ﬂ%ﬁ’l}%(%%), },‘—i%]'-‘% Hli/gl%]- (_Z[—)/V\] ‘ hixing esg together for 1 minute and creaming ‘
A AUAG A &), 25 FHILFHebEE), @22

FEFNHAM S ARSI J’

‘ Futting soft flour Into the cream ‘

2 2|0 HE |

‘ Mixing purple sweet potato powder and baking powder for 10 seconds at speed 1 ‘

Nze] 79 Azo] AHLEE WAR YA AATTHL B |
S 0%, 10%, 20%, 30%= thASke] Table 13 Zo] wigs
o:] ‘:I‘Lﬂ Xﬂ}_‘)ﬂ Z‘J%’S}?ﬂﬂ_ﬂﬂ(Yoon MH %_ 2011)’ /%4}‘\1_ _—g_;g] ‘ Fiefrigerating the mixture in 4°C for 1 hour ‘
oA 7Y HEAHo R olE A¥H(creaming method) O & L
Z'"JZ—:C;]'S\):]AE]' ‘ Baking the mixture at convention oven in 180 °C for 10 minutes ‘
AZE WEES u¥E7)(Model K5SS, Kitchen Aid  Co.,
Joseph, Michigan, USA)e] Y1 2@to & 132 7} B=H7 & Fig. 1. Flow chart for preparation of cookies with different
3 a3 HAEs 5dsle] 22 7h 4dog @ EojE Uhe levels of purple sweet potato powder
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URHdE-2 AOAC(2005) R ol whe} EAskqrt, 7
< 105C FrtadE, 38 550T A 3] SPH (F-48000,
Barnstead, Boston, MA, USA), ZgHz 3leko Kjeldahl
(Kjeltec 2200 Auto Distillation Unit, Foss Tecator, Hillerod,

ZA e FZH(Soxtec 2050  Auto
Extraction Unit, Foss Tecator, Hillerod, Denmark)©. 2 #2135}
of wpgw depil wske e w000 R, 2
2AM He W gkon o

Denmark), Soxhlet

2) M= 2%

Az F715 ME=A(CM-3500d, Minolta Co,, Osaka, Japan)
£ 0|83} L(Lightness), a(Redness), b(Yellowness)Zt= 33
whE =R AE(Color difference)E ol A& o] g3} A
AskQieh, o] Wl AR EE BFE WARS 1sgk 97.75, ast
-0.38, bsgt 1.88 o]3itt.

AB= \J(L-Ly)*+(a—a)?+(b—b,)

) F He T 24

Z AsdFS oh WG 5011 WS Faste] 24
ok, MEge S dlo] 1 mymie] FER AxH F

5 1 mLE FsF 2%(w/v) Na,COsg&H 1 mLE 7}l 3

=
B HFx], 50% Folin-Ciocalteu /\]QF(Sigma Aldrich, St, Louis,
MO, USA) 200 pL& F7kete] vortexdt F 3033 §HEAIZ

. I % 750 nmolx]  EBF=A(Epoch  Microplate
Spectrophotometer, BioTek Instruments, Winooski, Vermont,

UsA)E ARBste] 858 SAs Y. & Zeuedhde
gallic acid (Sigma Chemical Co, St. Louis, MO, USA)E A
sol e EE ARl tstel AT,

2) & anthocyanin & =3

Anthocyanin MA= ZS75 10 mLo] 224 A8 1 g2 ¥
o] 24A17F FQF FE3199t). ©] $EE& Whatman No. 19]
A2 ofspsto] GAIGE ¥ FEEe FEEE BB
(Epoch  Microplate  Spectrophotometer, BioTek Instruments,
Winooski, Vermont, USA)E ©]-&3}e] 532 nmollA &A3}Sct
(Kim MY 2009, Park HS 2010),

3) DPPH radical scavenging activity

DPPH radical 27]%-2 Blois MS(1958)¢] "W e o]3f =4
ol B8k 7] 1 goll methanol 9 mLE 7Fete] AL

2|t 779 3 g8 277
FoF =3 H 2400 rpmollA] 2087 GRS
S AEgdoz ALE3E9ITE DPPH £99(0.4
mM)2 Sigma Chemical Co.(St. Louis, MO, USA)dlA 435}
gom, DPPH &4 80 mLE 500 ml2] gk =91 & of
HA|(Toyo, NoSA)E o Wyokdo] RIS A=+
DPPH &9 0.8 mLof| oe-E AQTFE 7leta 10x F3 2
Al Wgete] £33 FwAe F3%= Fhel 0.95 - 0.997}
E=E dghge 2 AT AR &9 0.2 mL o} A%
o] ole-ey prrH &9 0.8 mLE 10% ek A 37
3 & 108 Eob W3y 1 3ol 517 nmolA BEFE
Al(Epoch Microplate Spectrophotometer, BioTek Instruments,
Winooski, Vermont, USA)E A}&3le] SH=E A3}
2z AE 89 gl 22 g deeS ARSI

o

ox, i, o

SAMPLES] 33%

EESTEETI

DPPH radical scavenging activity (%) = (1-

5. 7|S&E ZHA

713% HrARs SHoigtn AFggett st 16
Wg panel® Mt FES A2 8o, HrPE T8
AAZL F olEdA A aTul B b F7)e] APE
I} FHAAE Ade § A IS ek VIsE A
AL AR Q% 4A]OlA] 5A] Atolel] o] Folxlom gt 79
NRE WIS T wsA B2 AUg 9T F
NAEPA Bk, Agle) g wAs A
A7) fleke] ool WEE WA Al SehwE S
7 W& M(color), 3| (flavor), Ht(taste), ZZ7H(texture),
AubAQl 7] E % (overall quality)d] T3k EXo|den 74 2
How Wstel S Y B 14, W B 2 7
A WeN ApE Roste] VERr)t BETE B2 AS

T =
& TS i

2 Ay

N

6. SAIXzZ]

IR AR TR ATE 33 nEae 2959
2z o] EAA 7= SAS version 9.2 (SAS Institute,
Cary, NC, USA)E o|&a}o] it (Mean)? EFHAHS.D)E X

73
=

:ﬂ‘7

Aseld A Aszpel e Aze  slstol
ANOVA(Analysis of variance)Z E4F 45 25T

p<0.05 FEollA FeIx7t WAESE W Duncan's multiple
range testE 0] 83t AEAZS AT}
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. zZat 3 o3 2) M= 54
. 7t Age| Hg SAF Ad Table 3% 2oy WEL)
1. ol=kery <4 Zrol 0ol VeSS o5 1000] eSS B @e U
ERfed, 2 A7 A 13k 52,08 - 79.482] WYE FAHE
1) YRR &£4 o 9715 verideh dizwel A el Bdg H7lehA]
[N 1 Slodo ]3] =
A ppu) Bk Ayl vu)ge dalste] Alzek 7] o G2 F719 kel 79.48% Mlwetgls wl AYT 10%+=

o,
=
o
e
o

62.83, A¥T 200 56.35, AT 30%T 52.082

olFo g 1gho] A= AHE EItHp(0.05).

s Yehle afte] A3 3.839.029] HHE e

o thzTe] agkel 3.833 wHlwsle] AET 10%E 7.39,

AR 20%E 8,37, AAT 30%= 9.022 BT thxRTd] H

ato] fojdog F74edth(p0.05). o), AT} Bt
% y) No| Z=7)ake= 3 Al =

Anpep Bk dyleko] Z71e4E Alo]ae] SRk = ﬁj}j Al Hepde] 7S AAETE Fohdl Zlom
JVel= AT el AFe B ik i}

Mﬂ-ﬁf AT AT S5 Acs el bghe iz vlete] 87 % &

eatEo] dHke 61.23 - 62.17%S] WE Uehton, Lo

. = o . = ooz Fhhdhe AoZ YERITHp(0.05). tZTo] 30.99

e 9 APT BT FoHoR Aot gl ASE UE 2 48 =e bie vehon. AR 307t 10342 717

wth oE Song J 5(2005)9] ATelA AFE tiE 1wt ez g — e A °

=
HRYES EAS Ade Table 29} Prh FES 522 -
6.19%2] WA= yehgton, 2 1w B vkl &
VEEE SRR fFoHor F7REIthp0.05. &,
Z2o s AP 20w, 30% B FEFF] foHo
S7kten, 10%e thh F7Kek ARt et v|aste]
Fol7el Aol fIATh ol Park ON(2010)9] AF-ollr] =}

1ro. P =1 [e3] 213 0, H &l 0/ =

o Gt gl oldA FAA BpakEel gael p e SAEE RIS, @ A ol s s
b % > kel SKEEE AMaTe B HF FI)= ofFHA

A e} ek H7h )9 ze G 450 - 6.07% lole v o o . oo 5
I FolAE AFE Uehhd ol AMaTet 7eE A

of W= vehgon], ATt g dride] kS
fro|dom sk AdE Hiln ofe Wb xuwd
ol A e} Rure] zuwd FHch ¥7] o]
uehd date Beld

AL TS, 2631 - 27.25%9] WHR UEskon fo
Aol Zolg HolA ggirh. o= dxwd MIEste] 7+ A
gorit 771 Az Al 0 go] WEE AAEoRE T
w2 AT FFE vEkd Aos Helh

23 T2, 0.65 - L14we] WeR yehgon] Adn

Jhe SRR G (ang IS 2009), AABTEE AT 7}
of W Frp2le] AF(Lee WJ 2010094 H|WE W, B ¥
A AAE@ES bl Holdes Z7RIHOY HE()
@ FACbghe BT gastddths Ane B Jxse
ot Aie AT uLe| E0J3lE anthocyanin A4
e 27 e Ao BeE

g

Table 3. Hunter's color value of cookies with different levels of

Fol B dlere] ZslarE sodom  Zrlaau purple sweet potato powder
(p€0.05). o= AMIFW} Huro] RO 11306(Kim MY Addition of Hunter's color value
2009), D7HFEFER)S] 3RS 0.206(3HT JFEtE] 20002 purple sweet L(ightness) _ a(redness) blyel T
APl were] slRago] WRnTh 7] upe] Apy  potalo powder TSN FEERH FUPOINES
Tful Bub yleke] ZylsksE oojMo g Eylsl= Ao 0% 7948001 383001  30.99£001"  34.630.01°
AL S = (] © =T = 1T ﬂ-—i o T A=
2 AlgHrh 10% 62834022" 7392029 14.98041"  3810+0,06°
Table 2. Proximate composition of cookies with different levels of 20% 56355025  837+010°  1055+024° 43194017
purple sweet potato powder 30% 52084023 9.02+010° 10344005  48.41+186"
Addition of Component (%) Y AE means color difference,
purple sweet Values are mean®SD,
potato powder Moisture = Carbohydrate  Protein Lipid Ash IDjfferent letters within a column indicate significant  differences(p
% 5220004 61754081 6074031 26314048 0654001 0.05) from each other at a = 0.05 as determined by Duncan's

multiple range test (ayb)c)d).

10% S3740.04° 61234079 54140057 2725407 0.74+003
b C b
5,86+ + + + 4 L _
20% ),8670.10' 62.17+0.84 4.7670.52‘ 26.3410.47 0.8770.04’ 2 Q‘AJ'EI'% ,—|=xc;|
30% 6.1910.10" 61781067  4.5010.10° 2639+071 1.14+0.07"
Values are mean+®SD -
’ dHlx sak B
ns: not significant, 1) ] '\lﬂ 2= oo wHi
*Different letters within a column indicate significant differences(p ¢ 0.05) Zo| ZA= polyphenol IFEEL 47158 B3 4

from each other at @ = 0,05 as determined by Duncan's multiple range test

(aybye).
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B e s 7
o2 4#A JohRice-Evans CA 5 1997). AFrloE HE
Al BFHER caffeic acid®} quinic acid®] o=HZ A
@l chlorogenic acid, isochlorogenic acid %-°] Th#F -5 o]
9Jil(slam SM 5 2003), o5 AEEL IS, 7H=EA
3528 aela oF YA, s 9 FgEdde] &3

7} g Ao i ukPark ]S 5 2011). A an}
E2 A7} 719 polyphenol &3HES #2438t A= Fig. 2

=

=

o Jepfgic iz polyphenol FHEFE 3556 + 3.76
mg GAE/go|laL, ARl Ek H7p 7)1 B2 M7=k

o whe} Zt7t 47.44 + 2.86 mg GAE/g, 52.50 *+ 0.74 mg
GAE/g, 67.19 £ 379 mg GAE/gC 2 F% fodo=z 7}
SFATHP(0.05). webA] B A7 A A auge Bd H)
F2 7R we AlzE F719 polyphenol $HFol F

7he o2 Atz
a

30%

80
7O A

60

b
b
_ C I I
J : . .
0% 10% 20%

Fig. 2. Total polyphenol contents of cookies added with

0%, 10%, 20%, 30% purple sweet potato powder,
Different letters within a column indicate significant differences(p
0.05)
range test (a)b)c).

30

40

30

(mg GAE/Ag)

20

Total polyphenol contents

10

abc,

from each other at @ = 0,05 as determined by Duncan's multiple

3

2) anthocyanin &% =74

=
8208

Kim S 5(1996)¢] Hire] oJatw A} n} Sk
712 2 F%3 a3 & ethanol, methanol £2 2 1}
Ehrow W34 f718wAE Ael 2254 sol A4
Fob Ant EAe) 542 At St ol vk
02 B AFINE AARTH A4E FRED FEHYL
anhocyanin % 54 A= mg 3ol Jehiglsh %
anthocyanin ¥, &2 %2l 0.13 + 0.0060] H]3l] =}
A3} B B71ee] Skl we oo Fle
th(p0.01). 53], AFT 30%M= 0.25 + 0.0042 7FF =

anthocyanin $FeFo| ApAi~tu} H

A ekt e 240

==Y
2 Artel wet Frheke selshert,

5t

F7|9| ehetet 2y

0.25 A

0.20 A

0.15 A

0.10 A

Anthocyanin (A 532)

0.05

0.00 + T
0% 10% 20% 30%
Fig. 3. Anthocyanin contents of cookies added with 0%, 10%,
20%, 30% purple sweet potato powder,

““Different letters within a column indicate significant differences(p ¢

0.05) from each other at @ = 0,05 as determined by Duncan's multiple
range test (a)b)c)d).

3) DPPH radical scavenging activity

At d AATE ditsksEs Sk P dE
AMEEE WHoR dlslEde] AR Foes HY T
Aom, QA YA &4 gzl g wsls JAse 2
202w o]&E1 rhlee KM T 2004). F7]¢ DPPH
radical 275 54 A= Fig. 40 YR tzwe] &
A AFl 4.82 + 1.05%c] H|F] AMaTut 7R HrF A
ToXE =& DPPH radical &A% B, E3] 30% 2
HollA 41.21 + 052%% 7P E=A UERge, ATt
b 2 Hrbge]l Sl wel fofdow ket
(p€0.01). °F Lee JL (2019 &% HFH of2= F7]¢]
FAEA st AFolx At AAse kgl F
NVEEE JEHoR IR AN fARE AEE Bt
ol % d= ol SVIESF DPPH radical 275 BEgh
%7 Jang JS ©F Chung HJ(2009)9] 79} dA|3}H2
o it SEd dEsiiE AR G FAAATE AHshe

AoR AtmEnh
a
b l
| I

10% 20% 30%

30
40 A
30
0
10 |

d
0%

Fig. 4. DPPH radical scavenging activity the Cookies
added with 0%, 10%, 20%, 30% purple sweet
potato powder,

Different letters within a column indicate significant differences(p ¢

0.05) from each other at @ = 0,05 as determined by Duncan's multiple

range test (a)b)c)d).

DPPH radical scavenging activity (%)

bl

abed.
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8. 7|2k #At 2

A nFap Bk 006, 10% 20% 2 30%E 7S g
s F70ol tiE] 74 A= 7|s=E AARSE AT Table 4
o 2ok ML 339 - 4804, F2 3.73 - 5.13%, & 3.53 -
6.008, ZAL 313 - 5533, AkHSl 7|3 E 3.40 -

== QM |

6.0778 2] M2 YEeRi

Table 4, Acceptance of cookies with different levels of purple
sweet potato powder
Addition of Attributes
purple sweet Overall
potato powder Color Flavor Taste Texture quality
0% 339+075" 4531146 41311517 407+139™ 3804126
10% 4674172 5074171 6.004093" 553+0.99" 6.07+1.03"
200 4804126 513168 533+129" 5334129 567+1.40°
30% 373£194 373194 3534125 313177 340£155

Values are mean=tSD,

ns: not significant,

Different letters within a column indicate significant differences(p { 0.05)
from each other at @ = 0,05 as determined by Duncan's multiple range

(1

test (ayb)c).
= extremely weak, 7 = extremely strong)

AColor)S B, tizrdt v|wsle] I 10%,
30%7F Ao s Aoz glokar yrERstth & (Flavor)
iz AET BF fodoz zolr) gle Aeg ye
Wtk SH(Taste) thawrol Hlste] AMagwl S 10%
A7V Aol fodem A4t 24 U AE B &
Ao oo H3| 30% 7} AFTE AT 10%e}t H
ste] 353002 FojHo= wle WA yehytth ol 7t
o] =AA F71ek A 30w F7 A, Mo] HojH}
gEo] Al 540 ste] Zs|A|7] whitel] 7]Ee] F
7] E<o] stol] e Al Qiutel]l l&stA] Rahe]
7= o]dgt wlole} Als T

Z2 7 (Texture) SHAMZ tZwol v3te] AT 10%7}
FoHoz Ee HETF Utom(p(0.05), ool H|3| AR

=2 1

200,

ot

3% F7)E AG7) 31302 fojdom v vyt 4
AT 20% 30%°] W3] FHez =2 HLE Rgton)

iz AdT 109 F7)9ks A o/t gle Aoz
1335 ¢=3

A9l 7| (Overall quality)E AHEW, thZTol| H]
ol A TeE Fdg H7EEE 10%, 200 APTO] froHoR
AE7E =4 YERETHP(0.05). olol 3] A|EE 7P ol
7K 300 AP E2a oo g apolg HolA| &
gtom 340082 e HLE wsitl & AubzEol Jaw
ZAbA iz 0wt AFET 30%E ALFta AR 10%9}
200 71 Aol 247} 6.07, 5.679 L HFE WSk
o wEbx] A agale] gro] YR A v AR, A

Dok Fug ARA QghE Wl WY el Fow A

S 2 F 22 83 A A 297 A 3%(2013)

w0l AeshA Feve Ae HoFEE Aduguple
& 20071A] 7Rk FI7E avlAelAl 8 Tkl =&
o2 AtgE

IV _IO_I_OF al

of W ZE

e

2 ATe Wb il SEAlobd Sl FREE AR
Tob B A 10%, 20% B 30%) AL IS
Alzske] olstetA] gl qtsl SAS AT At
F71e] FRAER diETe] s2uE TP Wska, d9e
30091 6.1mE 7P w2 FAE BAthp(0.05). W=
(lightness)?} A =(yellowness) = thFZwo] 22k 79.489)
30,3008 7p Eskal AT} 7HE rleke] UMEE
ot AT} vropygon], AL (redness)e AT
7HE 7Rl wel fefH e FIeHITp0.05). & e
FF F anthocyanin 2 BE AdTo] 2Tt HF
rodoz F7FeFAtH(p0.05). DPPH radical &A% &4
A3, 4822 7P SR viEae] gho] ATl JHE
g sl wet frefHos Frketed(p0.05) Fitsksol
EoHAlE A gt 7sw AAb A3, Akl Vs
ZollA APE 1007} 5,678 02 TP = HPE Wl
olde| dArdsteld ATt TS AR F1= 7]
4, T4, 7lse SHAM FE3] AAYe] S Aem
Holw bzl 7|3l gitstyd FWelx ad u 7}
& A wighe AT FY 7kl 10%A1M 2004
o)l Zow HRIth & ATE wigoR AMuTwp e
W7FEE 10mst 200 tol o] FFo s zdste] Hzxje] F7) ul
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