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Antioxidant Activity and Quality Characteristics of Jeonbyeong
added Cedrela sinensis Powder
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Abstract

Cedrela sinensis is a Korean traditional wild herb that has special taste, aroma and red leaves. Only Korean
and Chinese have been eating blanched Cedrela sinensis leaves. In this study, quality characteristics and
antioxidant activity of Cedrela sinensis Jeonbyeong were compared and analyzed by pulverizing Cedrela
sinensis leaves and subsequently adding by adjusting the amount of Cedrela sinensis powder. For analyzing
the quality characteristics, the moisture content and pH of Jeonbyeong batter, specific volume, moisture
content, color, texture profile analysis and sensory evaluations are measured. Total phenolic content showed
16.11+0.09 mg GAE/100 g in the 12% Cedrela sinensis powder added group, which was the highest. DPPH
free radical scavenging activity of Jeonbyeong indicated the highest score in the 12% Cedrela sinensis powder
added group(p<0.001). While the pH(p<0.01) and moisture content(p<0.001) of batter and moisture
content(p<0.01) of Jeonbyeong significantly decreased with increasing Cedrela sinensis powder content.
Chromaticity measurement results of Jeonbyeong showed significantly decreased L value and b value
chromaticity (p<0.001) and increased a value. Hardness significantly increased with increasing Cedrela
sinensis powder content. In the sensory evaluations, 9% Cedrela sinensis powder added group ranked
significantly higher than any other group in every section. From these results, we suggest that Cedrela
sinensis leaves show remarkable antioxidant activity as a good ingredient for functional processed food.
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‘ Pour egg whites in a bowl

l

Whisk with a hand
mixer for 6 mins

‘ Add sugar into the bowl three times

|

‘ Add melted butter into the bowl

l

the bowl

Sift flour and Cedrela sinensis powder into

|

‘ Mix for 1 min

|

‘ Mature for 1 hr

l

| Mold & bake at 170C

<Fig. 1> Manufacturing process for Cedrela sinensis Jeonbyeong
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{Table 1> Formulas for making Jeonbyeong added with Cedrela sinensis leaf powder

Cedrela sinensis leaf powder(%)

Ingredient Control(g) 3%(g) 6%(g) 9%(g) 12%(g)
Soft flour 50 47 44 41 38
Cedrela sinensis leaf powder 0 3 6 9 12
Butter 50 50 50 50 50
Sugar 80 80 80 80 80
Egg white 100 100 100 100 100




282 Sk 8131 A] A 197 Al 43(2013)

3) DPPH free radical &~7{ &4

1,1-diphenyl-2-picrylhydrazyl(DPPH) free radi-
calol] gk &A &3= Lee YU 5(2007)2] W
o &3kl S48tk A8 4 mLell DPPH sol-
ution(1.5x10*) 1 mLE 7}sle] wwksk oh2- o4
ol A 307 W] & 517 nmollA] S5
Shick AR oAl ol 71t
37| =7%3te] DPPH free radical

o wRg e eh)gly, 33 WEa

3} gFEAAE YeER A

7

Mo
L e

&i el ok o

74

oh 1‘%

DPPH free radical scavenging activity(%) =
(1-Sample absorbance/Control absorbance) X 100

0 EHSe| pH W S &Y

pHE BlIA RI= 5 g5 S

magnetic stirrer® WHFA|A o] 7}3}
S5tk e A9 FESH7I(MB4S
Moisture Analyzer, Ohaus Corporation, Zurich,
Switzerland)S ©]-&3}e] 33] Wk =33 1 B

The2 HeERRIT:

\®)

) &

1o
L
E
a
>

Hm 0%

27k e Rl $8e ol§d
3 H(Pyler EJ 1979)°l 2]} 500 mL H]
7o TAE 7FS "Hal I FAS Bl F HIA
AHS ¥aL 2 9ol Eojdl S oA A 9
Hol o] HA 3t F-2 TH| FI9E =
gate] 7S RS A

(MB45 Moisture Analyzer, Ohaus Corporation,
o] g5t 33] wHE =5}

=
=

AR

b
Qin&

Zurich, Switzerland)E

a1

BEgto® vehhck
Specific gravity(mL/g) = (Jeonbyeong Volume/
batterweight) X 100

3

o] A% =HL color different meter(Color-
meter CR-200, Minolta, Co., Osaka, Japan)E A&
sle]  L(lightness, 21%)
b(yellowness, FA5)2] Axf s 33] RiE 54
st o|u ARE-3F 3= ¥ F(standard plate)2]
LZke 97.20, agkL -0.01, baS +1.8601 Atk

, a(redness, ZA%T),

4 To| A =1
AW 9] 7=+ texture analyser(TA-XT2, Stable

Micro System Ltd., Haslemerd, UK)Z =74 o]-Oﬂ
7% (hardness) = HEPAATE BE=

T Hi vFAE VIR 59 OU% 7t AT
NG s

A2 et A AR 27]=
mm, =°] 4.5 mm®]3]. 2™, probe= 3 mm cylin-
ARSI BAZAL 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

ahsich

der probeE

force 5g0. =

Zzte) F2o) thsl AASES HYF F B}
o SeES Sk 4 B 29 G 5Fe
Ay BT ARG 24 AR WEE T
A A8 Ho} 34ele] UFHEE vl A §7]

o go} AAJEATE H7RA 8-S Y FHEEA
of] &S w|x|= 2(color), Btaste), &F7](flavor),
B}2FSH crispiness), ZHHA Q1 7] & %= (Overall qual-
i) U1 Fh, 1S LmckigoE 53
Sl el AT



4. SAEH

BE A5 9] BAIA = SAS package(Statisical
Analysis Program, version 9.1)& ©]-&3lo] ot
(Mean)® ¥FAXKS.D)E Yt} 2+ 2
F 7re] fro4l AFE f15to] YA R
(One-way ANOVA)S A Ao AL H

=
2 Duncan's multiple range testS AA]3}FATH

1 o

lo

m Zo Y 1

1. Total phenolic content

= A F dlE s e <Fig. 2>
of AASIATE F= Ede F s IFES
13.5+0.05 mg GAE/g 22 =A%t} Shin HJ
S(2008)%] ATollM FFUE A FEEY T F
s TS 122 mg/100 gO 2 B 3tHaL, A
RE7)sg)ell AT Fsuhre] E2jE gl
3HE7)(10€)0l vlsl =rtar ¥ 115 cH(Shin HI
et al. 2008). ¥ AFolA = F= 5 FFA F
< BAEE St JHoE e gho] v
Ao 7 A8tk Park JC 5(1993)9] SA7to) u}
2 FSUE Yol iisledl FES F=

180 -
160 -
140 -
120 -
100 -
80 - d

60 -

20 -

Total phenol contentimg GAE/100g)

a8 B4 2 FASA

283

flavonoid AJ%-2] quercitrin®] %o} JTial B
sk

Z2TH(CS)e] ZdE TS 26.4+0.15 mg
GAE/100 g 2 71 WA Yepgt=t], o= =
TS HUbelA] edoty, D7HFe] AAo ik
3zl 98-S F+= ferulic acid, flavonoid, lutein,
zeaxanthin, [ -cryptoxanthin 5©] Z &0 o]
(Ragaee S et al. 2006, Adon KK et al. 2005) th=
TAME Flz T=Fs SAS & AAT el
25 B2 H7bEEo) 3%, 6%, 9%, 12% 571l
e} Zg)Hs gFo] 65.7+0.02 mg GAE/100 g,
120.7+0.61 mg GAE/100 g, 152.6+0.8 mg
GAE/100 g, 161.1£0.09 mg GAE/100 g &2 2]
Aoz Z7}alAthp<0.05). ©]¢ #e Ade
Choi HY(2009)2] Aol Zgjess 33t
=28 Al Arbetls 8, AR
guE %] Yehdta Buste] B Ao}
Hls=g 235 YERRATH

.

2. DPPH free radical 274 &
= By A9 o] DPPH 22 2%l o
3 Ad}= <Fig. 3>l AAIBIALE 5 B

(]

] C51

C52 C53 Cs54

leonbyeong prepared with Cedrela sinensis leaf powder

<Fig. 2> Content of total phenol in Jeonbyeong added with Cedrela sinensis powder.

The total phenolic contents are expressed as gallic acid equivalents(GAE).

CS : Control, CS1 ~ CS4 : Jeonbyeong with the addition of 3%, 6%, 9%, 12% Cedrela sinensis leaf powder. Different
superscripts(a~e) indicate significant differences at p<0.05 by Duncan’s multiple range test.
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<Fig. 3> DPPH radical scavenging activity of Cedreal sinensis Jeonbyeong

CS : Control, CS1 ~ CS4 : Jeonbyeong with the addition of 3%, 6%, 9%, 12% Cedrela sinensis leaf powder. Different
superscripts(a~e) indicate significant differences at p<0.05 by Duncan’s multiple range test.
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{Table 2> Moisture content and pH of Jeonbyeong batter containing various amounts of Cedrela sinensis

leaf powder
Moisture(%o) pH
cs” 35.29+0.26™ 7.53+0.20"
cs1? 34.3140.12° 7.24+0.05°
cs2? 35.67+0.09° 7.02+0.02°
cs3? 35.41+0.43° 6.89+0.03%
cs4” 34.93+0.26° 6.840.05°
F-value(p) 11.9927°(0.001) 2647 (0.000)

*:

MeantS.D(n=3). " p<0.01, : p<0.001
V™3 Jeonbyeong batter with the addition of 3%, 6%, 9%, 12% Cedrela sinensis leaf powder.
“ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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TGS <Table 3>7 A} 35 243 37F 0] 65.67+1.2420.2 FA SAHGCH A= &

St H7hre] R SRR 5.6940.22~4.4420.162 F HUIER] Wl 3%E 57.97£0.37, 6%

= o] Arbel wE thas sk RS 53.7440.65, 9% 45.51+0.86, 12%+= 40.16+1.09
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{Table 3> Quality characteristics of Jeonbyeong prepared with different amounts of Cedrela sinensis powder

Cedrela sinensis Jeonbyeong

It
em cs sl CS2 CS3b CS4 F-value
Specific volume 3.08+0.08 3.00+0.08 2.91+0.08 3.00+0.08 2.94+0.04 2.038™
Moisture 5.69+0.22° 5.25+0.35 5.1840.17° 4.84+0.11° 4.44+0.16" 13.348"

content (%)
L value  65.67+1.24°  57.97+0.37° 53.7420.65° 45.51+0.86° 40.16+1.09° 37379
Color a value  -521+0.06"  -1.27+0.55 -1.04+0.09° 0.75+0.83° 0.38+0.05° 81.93"
b value  22.92+0.65°  22.1£1.97° 23.46£0.21° 21.57+1.36° 17.75+1.31° 951"
Hardness(kg/cm’) ~ 748.68+242.94* 774.13+213.64" 831.39+253.58"  1225.67+450.02° 1633.37+119.29°  12.48

Mean+S.D(n=3, but n=10 for hardness). . p<0.01, - »<0.001, NS:Not Signification
D™ Jeonbyeong with the addition of 3%, 6%, 9%, 12% Cedrela sinensis leaf powder.
*¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 4> Sensory characteristics of Jeonbyeong added with Cedrela sinensis leaf powder

Color Flavor Taste Crispiness Overall quality
csV 3.06+1.27™ 2.86£0.91° 2.66+1.04° 2.93£1.09% 2.73+0.73"
cs1? 2.86+0.83° 3.33+0.72" 3.26+0.79" 3.4+0.73" 3.06+0.83%
cs2? 3.80+0.41% 3.80+0.56™ 3.80+0.67" 3.66+0.61 3.60+0.88"
cs3? 3.86+1.06" 4.00+0.75° 4.33+0.89° 4.26+0.79° 4.40+0.48°
cs4” 2.80+1.20° 3.10+0.87° 3.33+0.97% 3.60+0.73 3.6040.94
F-value 3917 17.117 2757 728" 18.79"

Mean+S.D(n=15). *: p<0.01, ~": p<0.001

h= Jeonbyeong with the addition of 3%, 6%, 9%, 12% Cedrela sinensis leaf powder.
** Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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