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Antioxidant Activity and Quality Characteristics of Rice Cookies
added Kalopanax pictus Leaf Powder
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Seoul 140-742, Korea

ABSTRACT

In this study, we assessed the antioxidant activity and quality characteristics of cookies containing various concentrations
0, 1, 3 and 5%) of Kalopanax pictus leaf powder. Antioxidant activity was estimated by DPPH free radical scavenging
activity, reducing power, and total phenolic compound content in Kalopanax pictus leaf powder and cookies. The quality
characteristics of Kalopanax pictus leaf cookies were estimated as spread factor, loss rate, leavening rate, color, texture and
sensory evaluations. The moisture contents, spread factor, total phenolic acid content, DPPH free radical scavenging activity
and reducing power of cookies significantly increased with increasing Kalopanax pictus leaf powder content, whereas the pH
of the dough, hardness, and color values of cookies significantly decreased with increasing Kalopanax pictus leaf powder content.
In the sensory evaluation, the scores for color, flavor and crispiness were high in cookies with 3% Kalopanax pictus leaf

powder.
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SYKalopanax pictus)= 552K Araliaceae)l]l &
e HYPuEo R vy, duvbr, dE, IFEUHE 6‘/]
oo g Ba7|x gl SR £ AR so g%
olg} EelH, AhER 2]-85]o] ghri(Choi H et al 2012) 2]
ol EAlete diF-Ee Adedd 248 dsdd sidt=
@lﬂ—ﬁ.’ %g—-._q'- 3} Eaﬂeﬂ 1—201: 601—01— /ﬂ?ﬂ-;dpj. o e

= o0
ojibe] g3}t e Ae® RHau¥ s YriHong JY ef al
2006). =Y+ AFEY(saponins), ZBHE.-0] =(quercitrin,

quercetin, hyperin), | ¥(coniferin, protocatechuic acid), ©}

Al Fo] 8RS 7R o (Park HI et al 2005),
sl e, 7L o Soll® o SR Aegd =2

o] FHrxlo] glof, At &I, 4178 Tl Foha g8 &
214 ATKKim HY et al 2012). o= d4tal 24 (Hwang
ID et al 2011), L EIHKim HY et al 2002), AEAE &7}
(Park HJ et al 2005)l] W3t A7AZE HaEo] AT, &

' Corresponding author : So-Yeon Jin, Tel: +82-2-2077-7473, Fax:
+82-2-2077-7473, E-mail: syjin@sm.ac.kr

: Rice cookies, Kalopanax pictus, quality characteristics, antioxidative activity

anu xm, A

& el e S/ W, 9] A9IE 329 Raekn
e AAolthJin SY et al 2014). L2} 43 D] &
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o] 217 FA7F T WA (Lee JK & Lim JK 2013a) 7}
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1. XM=

2 Aol ARES ST I SAHEE F4klA 2013
ol A)Fsle] HZ71Z(TD5508 Freeze dryer, Inshin Lab.
Co., LTD, Seoul, Korea)3t tha AZH A 85 E431, 40
mesh®] FFUA ol W oh3 Zejodal wWof Yo —40C
deep freezer(DFU-128E, Operon Co., Seoul, Korea)ol] X33}
WA ARE-SFATH

AT7] Az AFH-E 27 (22K Seoul, Korea),
T7HFE ()2 F1=(Seoul, Korea), AP E-E (F)A1E2)
F(Incheon, Korea), &g U7 5H(LB. MAPLE TREAT CORP,
Canada)& (F)IZAE . F2]oKSeoul), 7FEeHE (PALE
3} ®(Incheon, Korea), 7}75(DAN ON FOODS CO., LTD,
Vietnam)> Al gollA] 738kl AH-aF3AT

B Ao AFg-3E A2k 2 gallic acid, Folin-Ciocalteu
phenol reagent(2 N), DPPH(2,2-di-phenyl-1-picrylhydrazyl)+
Sigma Chemical Co.(St. Louis, MO, USA) #|3°]™, monoso-
dium phosphate, disodium phospate, trichloroaceic acid(TCA),
potassium ferricyanide(Ill), ferric chloridex= Duksan Pure Che-
mical Co.(Ansan, Korea) #| &2 AR5}t o] 9o A
ARG &nf Bl AlFEE 152 ARESEIT

N

SR o Wl A=

U o B A7 A7) wi@H]s A& A(Jin SY
et al 2014)%} ov] A A Ao wjFH| & AF=EsHTh
TAAE ST A B8 AR 7o, 1, 3, 5% AT
71l ket Azt o, AzE - v 2ok AlgE
ZA3}F+= =A(HR 1720, Philips Electronics, Amsterdam, Ne-
therlands) 2 ZHSIE A|A Al 7hsehfok 5y &
A} A & SRk & AlRE U o B AV A
i, F7HFE Al HEA wE5E AlxsITh ol 9%s
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o] 4Ce] WAAelAl 308%1t ?rﬂ AR F 20 go WSS A
2313, 50 mm x 8 mmE AEsle] A7) 2B QX (model
HS-B422CB, Samsung, Gyeongg1, Korea)Z 180CellA 10
e & FI1e AR R 20TAA WAAIZ] - A
o Amz o] gttt AF719] Az g2 Fig 19 W
ERfl o™, vi g &2 Table 134 2T}

W Q2 3l Al e E‘r% A Z3l, nh gk
ol Hol YF 8C)oll A HestaA
A8

Ur% ) 2t 10 goﬂ 200 B3] 70% oleh2-g Hrle)
o] 60T FE7gellA SHF WashA A4 23] RHESto]
F=okth 'T%%*o‘ o] TR 2 o] 7}3}0] Rotary vacuum eva-
porator (NVC-2100, EYELA, Tokyo, Japan)&2 50 Cel|A] 743}
FEIIG o, FEot] T4 AT BES WE2E(-18
TyollA Baspar dgdel AH&shaitt

AN ST o B 317 F7)= 10 goll 70% ol gk
90 mLE 7}ske] 20T, 24A13F E<F 100 rppm S 2 shaking
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Baking
(10 min at 180T refrigeration)

l
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l

’ Rice cookie ‘

Adding flours ‘

Fig. 1. Manufacturing process of rice cookies added with
Kalopanax pictus leaf powder.
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Table 1. Ingredients of rice cookies added with Kalopanax
pictus leaf powder (2)

Kalopanax pictus leaf powder (%)

Ingredient 0 1 3 5

Rice flour 80 792 77.6 76

Kalopanax pictus leaf powder 0 0.8 24 4

Potato starch 20 20 20 20
Soybean flour 15 15 15 15
Nuts 40 40 40 40
Canola oil 23 23 23 23
Maple syrup 60 60 60 60

incubatorol 4] 2%} ¥ Whatman No. 2(GE healthcare life
science, Maidstone, UK)% o] 3}5to] Alg o g2 ALE-3}3]

4. Total Phenolic Contents

% Z2]¥E =2 Folin-Denis phenol method(Swain T &
Hillis WE 1959)°] Well £38te] 52431tk 55 150 uL
ol 2,400 pLe] S 2N Folin-Ciocalteu reagent 150 pLE
7kt & 383t WESAIA Y, Wk 1 N sodium carbonate
(NaxCOs) 300 uLS 7kate] haellA] 2413 &)k vESAIR)
% 725 nmol|A] FFEE S5t ETELE gallic acid
(Sigma Chemical Co., St. Louis, MO, USA)E Al-&-3lo] &
e e F, F Feuls T 33 WHEste] A& it
#Z mg gallic acidimg GAE/g)Z YERJ AT

5. DPPH 20|zt &AHE M=

F71¢] DPPH 2}t 275 A 8ol gz LA a9s
=7%31= Blois MS(1958)2] el 2]3)) vlw, EA31th &
TR 223 A| 2325 3 mLol| DPPH solution(1.5 x 10
1 mLE E§3ste] A-2ox] 3083 WX g F 517 nmefA]
UV/VIS spectrophotometer(V-530, Tokyo, Japan)Z &3 =5
S3Ath A tial eeS 7k 2w FREE
3| =% 3le] DPPH free radical 2424 S WES 2 e}
Wola, 33 whEsle] Hagty EEHEAE JERIAT

6. =™

292 Oyaizu(1986)2) Wl Fajo] ZHeAT. =
Foll 1591 I e sx] &5 2.5 mLol 0.2 M sodium
phosphate buffer(pH 6.6) 2.5 mL<} 1% potassium ferricyanide
(K5Fe(CN)g) 2.5 mLE 718t ths 50T 4830l A] 2047t vk
SA1Z . 10% trichloroacetic acid(TCA: CCl;COOH, w/w)

Rt HOoFA o} RATHEETE

2.5 mL Z7Fek ¥kE-l-S 3,000 rpmollA] 1083 DA1EE
(Combi-514R, Hanil Co., Incheon, Korea)3}il 35 5 mL
Fsld SFF 5 mLe} ST U 0.1% ferric chloride(FeCls
-H0) 1 mLE 718k 700 nmell X FF=E S35t Vel
Siei= 2

7. 8txo| 2, pH £H

SUE o Bk Mo wkEe] e 50 mL W A - E 9
SHT 30 mLE ¥ 5 g0 RS Yol W sold #uE
Sste] wiso] Faldl tigk FA9] Hl(g/mL)= ALt

U o B H7E whEe] pH 42 pH Meter(F-51,
HORIBA, Japan)E |83t} Hk=5<] pHE B]#A | ¥E 5
g 75 45 mLe 3 magnetic stirrer® wWHHA|A o3}

8. MFF|o| &8 ME XX

T, M 5E

U o 8 AU A7) FEEES Al S
71 71(MB45 Moisture Analyzer, Ohaus Corporation, Zurich,
Switzerland) - ]85}l 33] Wk Zslal, 1 FHEF O R Y
ERf ATt

AT =42 Color different meter(Colormeter CR-200, Mi-
nolta, Co., Osaka, Japan)E AF&-31] L(lightness, ™8 %), a(red-
ness, A ), b(yellowness, B =)o) Az FhS 33 WHE =
Aottt olufl AMS-3F EF Wl ¥(standard plate)e] LAk
97.47, a%kS —0.13, bakS +1.86°] ATk

9. MIAT|o| HAEY, EAHE, WHE

F71¢] HZ4 A F(spread factor)= F719] 27 (mm)3}
7] 6719] EZol(mm)E 22+ 53¢ F AACC Method 10-50D
(AACC 2000)] ¥H-< o] &alict. #7119 272 F7] 671
E7IEE FEd O delE 543 F ZA7e] F71E 90=
2 31AA A S8 A2 FAE 24 602 o]
T3S AT 7= Digimatic Caliper(CD-15CPX, Mi-
tutoyo Corporation, Japan)E Al-8-3te] 6719] F7]& 22
ol Zol EolE ST T ol &9 £AE vpHto] Eo|
& =234 4 A& 47 627 YFo] Ha ke S35t
Rom, EHE(loss rate)> w7l A £ FF Aol E =
7] Ze] wk= gk o] FRo R vie e YERlglon,
) %-E(leavening rate)> w7| A F& T 2T THFS
742} skl 1 Atelel] ek Bl &R 53] whEsle] S35t

Loss rate =

o [y
N
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Spread factor = = 5l o] (mm)

SA|(mm)
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Leavening rate =
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=% ZHg)
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10. SHF o H7F 4F7|9l B £F

AF7)9] 7= Texture Analyser(TA-XT2, Stable Micro
System Ltd., Surrey, UK)Z =7 3}0] 7 X (hardness) ak= L+
ERAATE Hardnesse 2 E 5 H1u A3-E 7|Fo = &
Rom, Zt A AR 153] wHEste] S3¢ gho] Bkt
FERAE JepITh AlsE 274 50 mm, ¥°] 5 mmE
319121, probes= 2 mm cylinder probeE AH&-3F T 4
2712 pre-test speed 3.0 mm/sec, test speed 1.0 mm/sec,
return speed 5.0 mm/sec, test distance 3.0 mm, trigger force
5 go = 3T

- 4|
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o
)y
>
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N
fol
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fu

coring test WH O 2 AA|S}
e syox e AFGSsta @ A5
2 &

12. EAIXZ]

ZE AR A A2l SPSS package(version 21)E ©]-8-
sto] it (Mean)?t FEFHAR FAISHATE 2 AP 7H]
o4 AFS 93l One-way ANOVAR EA-S 3] 59
oA freld & ASstl om, A941352= Duncan's mul-

tiple range testoll 2|3l AF3IAT.

L
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1. T o 2ot 2719 F s stEE o

ST B FEEC F s SEE2 51.8940.95 mg
GAE/ge 2 S H U tH(Table 2). w1 oL 7719 & o=
3191 E0] kS 44.38+0.52~61.73+1.05 mg GAE/100g 02
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Table 2. Antioxidant activities of Kalopanax pictus leaf
powder

Composition Content

Total phenolic (mg GAE/g)’ 51.89+0.95”
DPPH free radical scavenging actiVity(ICso)z) 41.09+1.64

Reducing power (0O.D.) 1.55+0.09

" The total phenolic are expressed as gallic acid equivalents (mg
GAE/g).

2 1Cso (ug/mL): The values indicate 50% inhibitory concentration
of DPPH free radical scavenging activity.

® Each value represented mean+S.D.

Nxwe] F vl shghEo] $HeK(33.83+0.33 mg GAE/100g)
ol wlal =7 Vet o (Table 3), 5147 o de] A7
o] F7 gt met & = el felHor Frkskt
(p<0.001). Joo SY & Choi HY(2012)2] 3] 1|7 F7], Kim
OS et al(2012)9] 73E] F7] AFAE F dEsites
ek Ao ko]l SR wiEt AAlE HUtele Al
ZH FIAAME F HEsiitEe] Ffo] Frtele] 2 AT
o} vt A JERIIT

0jo

Lt

40
H

o =20t F7|9| DPPH 2iC|Z &A=
v o EdE A7kek F719] DPPH gl Z &7
A¥= Table 39 AAIBHATE S 9 F+55<] DPPH
gz 2ATE o5 50% 2AGE TR ICHho 2
Ehd A3} 41.09+1.64 pg/mLE SA AT S 4 H
7} F71¢] DPPH |z &A% AF7]5 108]2] 70% ol
e FE91 1%E A3 A S om, S
9l Bk 19p 3%, 5%2] H7 ekl what 69.72+0.93, 82.97+
0.45, 95.57+0.57%% T2 43.27+0.93%°] Y8 =< 2
Oz &7A%S Uepien, A5 Mgl vl#ste] &4
o] Z7kek= AZ7F YElsth tlxatoll A% gHits) g4l
Yehd A& A7LE 24 ol %= phytic acid7} 3HrE o] L35
o] ksl gdo] 7] wEel o' AbRETh Kang MY
et al(2005)2] Aol A Wu] 2] phytic acide] 43.63 mge] F
o] ot Baud ul 9l

S}
ok ogo N
(o]

i~
")
AT

3. LR o 2atn 379 @l

SUF o s e F7)9] s i3t Ay
Table 39 AAsII ) SAHe EF= F2]&= A8 3
= = 2o gt

A2 Yehdin, 3% A7 =7 vebds

5152 7P thBae YI et al 2013). SV 9 F55-S Table
20 AAE vhe} ol 1 mgmL F=A 1.55+0.099] &3
=5 Yeplen, SuUE o B ot 25719 108 &
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Table 3. Antioxidant Activity in cookies with a various additions of Kalopanax pictus leaf powder

Sample (%)

Composition F-value
0 3 5
Total polyphenol (mg GAE/100g)  33.83+0.33"" 44.38+0.52° 51.57+0.53" 61.73+1.05" 932.04
DPPH free radical (%) 43.27+0.93"" 69.7240.45° 82.97+0.66" 95.57+0.57" 932.04
Reducing power (0.D.) 0.8+0.01*" 1.04+0.02 1.4140.02¢ 2.07+0.04° 1,343.14

" Values in same row with different superscripts are significant different by Duncan's multiple test (p<0.05).

™ p<0.001.

o] 70% oS RE FE3 FEES 1% 34T & 3
HS =33 A3 Table 30| JERIAT Uy o &
7R FHE0F U o B AU vads
7P e g JERI e, S o w1, 3, 5% H Ut
0] A5, ARG HTlo] SV E frolH o R Stk
Aoz el thp<0.001). Jang MR et al(2012) AAF F
25 38l AP A] AUEA GAF &8 4T 3k
©] 0.58, Shin HJ et al(2008) f-=} 2}v]2] &atsl Aol A
b A o)) A FEE0] 0182 YT A FEEY
sl o] =7 Ve Han & Chung(2013)2] E-Fu|2] &
42 AUk ie SdE = Aae 9% Hrkrol 047+
0.08= YeRgleon, H|[E & A7} FHJeong YZ et al
2014)°A 918 =4 At 8% 7ol 1.38+0.009] &
FEE Yeho], BA0x SUF 9 B2 AU F19 =2
3ratsl A4S goldr 4 9

=2 AR AN

o
o o rx

< A5 G4A FAA = 42 E YeEPAtH(Cho HS et al 2006).
F27F F719] EE 0.15£0.01 g/mLolR o, ST o &
23 1, 3, 5% A7FFAS W 0.15+0.00, 0.15+0.00, 0.14+0.01
gmLE - AFofA U o k= F7)9] kol 2 G
< PAA] = Aoz YEyth

%Ur%jr A e ArhES dElete] Az A7) wt
+ Table 49t 2t}. W=2] pHE =9} 3 F
2 AeA Fadk FrigRow F7)of gt
S n| & = 9lthKim HY er al 2002). ¥+<] pH
6.7+023 0% 7} Egkom SR o Hule
A7Vl 7kl w2t #-2 7‘4?£(p<0.001) Hasle Ao
2 YERITE Kim KH 5(2009)04] x| 22 3 71eko] 7}
Sl whek Al 29| pH7} oA = 2H4slelal, Cho HS &
Kim KH(2013)<] H|3}el 2 37} F7)o|M = Hrleko] &
TVEE pH7t AHasts Ao, B AT Al v
%At Jeon HL 5(2013)> S=&% 7ol what k5o
pH7} Z71ttal Hwsle] F719=52] pHs H7F Al5e] 9
gk gaFo] U AoR Almdrh

»
U
N
lo
L
Hr

_qy
o

F-3H-S Table 59} Ev} A7) o) 279 -/;E?;;ab 5.42

89%0]lem, ST o B | 3, 5%E Hrlell S u)
T L 6.1610.66, 6.28+0.23, 7.111046%% S5 o &
o Vo]l ke wet frold o2 Skt tH(p<0.05).
Choi HJ 5(2012)& SU5 <=9 2]ZehA] A& B o |
A U £ OE ATl vlal Afrie] dke] Etia
HyH H]’ b=y
Afraell ofal A7l

1:101\:11::
T 32 T =

o G q
271l weh ¥ BgEe] 27t

],__._

Table 4. Density and pH of rice cookie dough prepared with Kalopanax pictus leaf powder

Sample (%)

Composition F-value
0 1 3 5
Bulk density (g/mL) 0.15+0.01"" 0.15+0.00" 0.15+0.00" 0.14+0.01° 1435
a b c d ok
pH 6.7 +0.23 6.62+0.18 6.52+0.11 6.44+0.14 1.39

" Values in same row with different superscripts are significant different by Duncan's multiple test (p<0.05).

™ p<0.01, " p<0.001.
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sto] BT HrbrddA] gl =4 Ve AJoo
SY & Choi HY 2012)°.2 Al5=w, ©haHl i Park ID 2012),
712 t]¥kJeon HL et al 2013), o2 2 (Lee JH & Choi JE
2014)2 #7tste] Alzgt F7)d A% vk A3E YR
At

&

7. 7|9 mHEA, EME,
SUE Bde] Artes delete] Az A7]e] HA
AE WHFEL Table 59 2o} F7]9] HAAZ L vi=

Fiol Dol galEo] AE = H&Z 7l olalf 24
™ (Choi SH 2009), 217 ¥ #3/do] & 717} vlg2lgk A
o7 91253 ItKFinney KF ef al 1950). 15 4 &
A7t AF719] w34 5% A3, 277} 5.89+0.08°01 A2
o, S 9 Bk 19%9] H7FTE 6.03£0.18, 3, 5% H7}
TE 6.1340.08, 6.38+021% SUHE 9 Bt Hrleko] =7}
o wel HHFAAL FelH oz FrlelA vk (p<0.5). Lim ET¢}
Kim JY(2009) B2Ze] &% 7ol F7isted wet #3]
gol F7¥she Aol B AT Ao} vt

U 9 2 %7} AT EAES tFTo] 8.83+
107%2 SUS- 4 B2 1, 3% HA7krRd =4 el 5%
7ol 9.11+0.47%2 78 =4 YERATHp<0.5).

PYAEL thRTolA 100.00£12.15%, 1, 3, 5%2] S5
ol Bk H7hrroll A 69.60+13.70, 66.25+17.37, 103.14+5.37%
2 UERhHp<0.5) o A7V wet sgE|
7V AdE UErIdh oivg o B ke AT
(Lee JY et al 2006)9 A= 7o) whe} S7Richrt 1has)
= AFoR B A7 vls=d 230 dUehsith

S
T

EaPN
T

m\l

5

1o ox

o] Hulo
I Ta

SUE o Bl s gelsle] AlZxe AF719] 7
(hardness):= Table 59 2T} tZTtol|A] A=E 2,7744292.50

T AN AN P 9y R B

Jm
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golom, 1% H7kaoll A 2,383+180.00 g, 3, 5% 7 hrellA]
2,056.52+227.94, 1,943.12+38.38 go] VERY, SuH5- o 22k A
7ho| STV S AEw frold o ® Ak tp<0.001).
ol# &t At BAY B (Paik JE er al 2010), F=Le} B
(Bang BH et al 2013), 214+ B (Kang HJ et al 2009) A7}
7| Aol Hrbde] S eSS F719] AErt fHadhe
Zo g Kol Sy o o] Hrteko] Fkgl| whet
kel zlol7h Ao FEFE vlAle AoR Alsdh

9. 7|9 M

U 9 e ArERE Delske] Al AT A
T Table 67} 2tk 27)9] L(HE)ZHS tlZol4] 72.100
+0.55% 7P A YEbsk o, 5% H7ktellA 55.29+1.212
= 7P S vehd, SuE o £ A7Ede] SHEEE
o)A 0 8 ZAstATtHp<0.001). o]+ s o EEe] o]
Ao A 71Q1E Zom ALREW, a(A M &)
A 6.25£0.3891902 1, 3, 5 %] SUF o B %7}?01]
Al —2.69+0.58~ —1.49+0.94% H7}eko] Z7}eFE folF o
2 71 tHp<0.001). b(EAE) 3k 2ol A 32.39+0.53
ojem 1, 3, 5% 517 o £ H7krelA 29.86+0.84,
30.81+0.51, 31.87+0.922 H7}o] Z7}8keE gojHoz =
71 A THp<0.001). ©]= A (Ko HC. 2010), H2F 2]
£ 2(Lim EJ & Kim JY 2009), o}=32}A 2~ E(Yang SM

et al 2010) A7} 77)2] A7AT}e} v gk AEFS e
10. F7]o| BSE £4
QU o B 27 AF7)e] BeHA} AT Table 77}

2ot ST o A7) e B ARE A(color), P
(flavor), Bk(taste), 24 (texture), ARFAQ] 7] % (overall
acceptability)] 571 &H-2d) tis] Frletit Bsa 54
% A (p<0.001), Fw](p<0.001), BK(p<0.001), 22 7H(p<0.01),

Table 5. Quality characteristics of rice cookies prepared with different addition of Kalopanax pictus leaf powder

Sample (%)

Composition F-value
0 1 3 5
Moisture contents (%) 5.42+0.89"" 6.16£0.66" 6.28+0.23" 7.110.46° 3.885
Spread factor (%) 5.89+0.08" 6.03+0.18" 6.13+0.08" 6.38+0.21° 5.888
Loss rate (%) 8.83+1.07" 6.15+1.21° 5.85+1.53 9.11+0.47" 6.868
Leavening rate (%) 100.00£12.15" 69.60+13.70° 66.25417.37" 103.14+5.37" 6.868
Hardness (g) 2,7744292.50°" 2,383+180.00°  2,056.524227.94°  1,943.12+38.38° 16274

" Values in a row with the same letter are not significantly different by Duncan's multiple test (p<0.05).

" p<0.05, " p<0.001.
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Table 6. Color parameters of rice cookies prepared with different addition of Kalopanax pictus leaf powder

Sample (%)

Composition F-value
0 1 3 5
L value 72.10£0.55"" 70.04+0.34° 63.54+0.65° 55.29+1.21° 299.466
Color a value 6.25+0.38" —1.70+1.23° —2.69+0.58" —1.4920.94° 7124
b value 32.3940.53" 29.86+0.84° 30.810.51" 31.8740.92" 7272

" Values in same row with different superscripts are significant different by Duncan's multiple test (p<0.05).
" p<0.05, " p<0.001.

Table 7. Sensory characteristics of rice cookies prepared with different addition of Kalopanax pictus leaf powder

Sample (%)

Composition F-value
0 1 3 5
Color 3.70+0.47" 5.39+1.41° 6.60+0.50" 4.7041.22° 3545
Flavor 3.60+0.94° 3.80+1.11° 6.30£0.47" 5.40+0.82" 44867
Taste 3.9040.55° 4.80+1.20" 5.80+1.01° 3.3041.66° 17.326
Crispy 4.60+1.07° 4.80+1.40" 4.9+0.97" 4.80+1.12" 3.765
Overall acceptability 3.7040.92° 5.001.02° 6.30+1.03" 3.80+1.51° 22.688

l) Values in same row with different superscripts are significant different by Duncan's multiple test (p<0.05)
p<0.05, p<0.001

ZAREAQl 7] S E(p<0.001)0ll4] S L o] H bRl mLe TXedA] F¥E 1552 U Qo] 958 bk
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=
st 50.74 mg GAE/g, AACC (2000) Approved Methods of the AACC. 10" ed. Method
DPPH radical 22484 1Cso2 41.09 pg/mL, 922 1 mg/ 10-5D. American Assoc. Cereal Chemists. St. Paul. MN.
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