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Abstract

Cedrela sinensis is a Korean traditional wild herb found especially in the southern provinces of Korea. This study

investigated the effects of Cedrela sinensis powder on the antioxidant activities and quality characteristics of bread. Bread
was prepared with different amounts of Cedrela sinensis powder (at ratios of 0, 1, 2, and 3% of total flour quantity). The
results showed that the dough pH, moisture, and fermentation tension levels decreased as Cedrela sinensis powder content
increased. Bread volume and specific volume decreased (p<0.01) with an increasing amount of Cedrela sinensis powder
(Bread weight increased (p<0.001)). As Cedrela sinensis powder content increased, color ‘a’ value decreased, and ‘b’ value
increased. Sensory parameters such as color (p<0.01), flavor (p<0.01), appearance (p<0.001), taste, softness (p<0.05),
and overall quality (p<0.01) of bread containing 2% Cedrela sinensis powder were measured. Total phenol contents and
DPPH free radical scavenging activity of bread significantly increased with increasing Cedrela sinensis powder content
(p<0.001). Based on these results, we suggest that Cedrela sinensis can be used for increasing the consumer acceptability

and functionality of bread.
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2 Ao ARRSE ST 9 20139 68 SHEE =
2bE Mgkl A AH S & AF et FAAZ7(freeze
dryer MCFD8508, Ilshin Lab Co., Ltd., Korea)2 71%3k
5 E25ke] 40 meshe] FEFEA WA oS EjgA
o] o] —40°C deep freezer(DFU-128E, Operon Co., Korea)
o ByshAA ARGSIGATE. Aol ARE-gF WM,
), AREFH), HEIGEH), o|2E&FS 318} 52 AlHshs
As FYst] AR&siaAnt aakst Ao AR 11-
diphenyl-1-picrylhydrazyl (DPPH), Folin & Ciocalteu A]F
gallic acid 59 A|¢F2 Sigma Chemical Co.(St. Louis,
USA)®] A& ARE-3FIT.
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SMDC-2236, Daehung Bakery Machine Co., Ltd., Korea)
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5 AR F AE F Aol A it TE 2= 38+1°C,
HFE 85%01A] 23} HE 50E-S dte] SIE 180°C oFE
230°C=Z o€ 7] 2E-(Deck Oven, Shlnshln Machinery
Co Korea)oll A 193 &<t #t}. 72 & 90 &<F whysh
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<Table 1> Formulas of the bread prepared by different ratio of
Cedrela sinensis

Cedrela sinensis powder

0% 1% 2% 3%

Ingredients (g)

Wheat flour 100 99 98 97
Cedrela sinensis powder 0 1 2 3
Sugar 12 12 12 12
Butter 15 15 15 15
Salt 1.5 1.5 1.5 1.5
Instant yeast 4 4 4 4
Milk 55 55 55 55
Egg 10 10 10 10
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2wk 10 goll ethanol2 90 mL 7}’5‘}04 2421 7H20°C) F<F
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stirer® W REA|A o3 (Whatman No. 2)g+ o8 pH
meter(F-51, HORIBA, Japan)Z =430t 3= 2 H7t
Hk=o] Aw =H2 color different meter(Colormeter CR-
200, Minolta Co., Japan)& AF8-3td Lik(lightness, ¥4 ),
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Z AE IE S (Swain & Hillis 1959)2] Folin-
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44,5307 F= Bk A7 2% thh Taske Ze=®
HYOoL} 3% H7F Aol 56.848 WX} 2491 2| =
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7Pt Vel wet felH o R Frtele At et
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<Table 2> Moisture content, pH and color value of bread dough with Cedrela sinensis

Cedrela sinensis powder

F-value
0% 2% 3%
Moisture content(%) 23.66+3.63*) 20.50+0.48% 16.01+1.80% 17.64+1.43¢ 7.24%
pH 5.73° 5.66° 5.65+0.48" 5.58+0.02° 16.17**
L 71.42+0.54 65.30£0.19 44.53+33.11 56.84+0.81 1.48
Color value a -6.90+£0.10° -12.37+0.06" -13.86+0.07° -15.70+0.08° 6775.38%%*
b 12.81+0.32¢ 22.20+£0.25° 22.33+0.18° 27.08+0.84° 472.66%**

"Mean+SD

*dyalyes in same row with different superscripts are significant different by Duncan’s multiple test (p<0.05)

*p<0.05, **p<0.01, ***p<0.001
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<Figure 1> Changes of dough volume prepared with Cedrela sin-
ensis powder during fermentation period (%)
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<Table 3> Bread volume, bread weight and specific volume bread prepared by different ratio of Cedrela sinensis powder

Cedrela sinensis powder

F-value
0% 1% 2% 3%
Bread volume (mL) 366.67+57.73°) 333.33+28.87° 233.33+28.87" 200+0.00° 15.11%*
Bread weight (g) 70.290.32¢ 72.71+0.06° 7436+0.22° 75.09+0.38* 181.21%**
Specific volume (mL/g) 5.21+0.82° 4.58+0.40° 3.14+0.38" 2.66%0.15° 17.71%*

DMean+SD

*dyalyes in same row with different superscripts are significant different by Duncan’s multiple test (p<0.05)

#p<0.05, **p<0.01, **¥%p<0.001
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<Table 4> Color value of bread prepared by different ratio of Cedrela sinensis powder
Cedrela sinensis powder
Color value F-value
0% 1% 2% 3%
76.93+0.222) 68.4+1.10° 66.46+1.35¢ 61.7+0.18¢ 155.442%**
a -6.90+0.02° -7.56+0.07° -8.96+0.14° -9.05+0.03¢ 552.37%**
b 11.85+0.16° 17.34+0.56° 20.39+0.75 22.940.19° 202.30%**
DMean+SD
*dValues in same row with different superscripts are significant different by Duncan’s multiple test (p<0.05)
##%p<0.001
<Table 5> Textural characteristics of bread with Cedrela sinensis
Cedrela sinensis powder
F-value
0% 1% 2% 3%
Hardness 233.16+32.12¢ 309.08+33.35°¢ 386.26+21.57° 549.52+54.112 66.14%%%*
Springiness 2.77+0.37* 1.43+0.60° 1.07+0.21° 0.99+0.02° 25.54%%%*
Gumminess 189.63+28.78¢ 186.47+95.84° 274.82+21.81° 358.36+38.76° 11.13%**
Cohesiveness 0.81+0.04* 0.73+0.02° 0.7120.06° 0.65+0.03° 13.03%**

"Mean+SD
*“Values in same row with different superscripts are significant different by Duncan’s multiple test (p<0.05)
skoksk

p<0.001
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Hxe] H7Egol SrHTS 5Tt S7FSIAHAL Balsked 3% A7} 3S W 2.72, 345, 3.65, 3.55% 2% H7F 29
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<Table 6> Sensory evaluation of the bread prepared by different ratio of Cedrela sinensis powder

Cedfrela sinensis powder

F-value
0% 1% 2% 3%
Color 3.11£0.47° 3.45+0.76* 3.80+0.83* 3.65+0.812 6.48%*
Flavor 2.72+0.60° 3.44+0.69* 3.65+£0.99* 3.55+£1.23* 3.17%*
Appearance 2.71x0.61° 3.90+0.72% 4.05+0.76* 3.80+£0.77% 10.80%**
Taste 3.20+0.77° 3.600.82% 4.10£0.91* 3.90+£0.97* 4.05%
Softness 3.40+0.68° 3.500.76% 4.00+0.86" 3.70+£0.80® 2.31%*
Overall quality 3.35+0.49° 3.60+0.68° 4.15+0.88* 3.70+0.73° 4.46**
YMean+SD
#“Values in same row with different superscripts are significant different by Duncan’s multiple test (p<0.05)
*p<0.05, **p<0.01, ***p<0.001
90 80
80 1 70 %
70 a 1
60
60 b b
50 T %0 =
40 1 40
30 30 c
¢ T
20 I 20 +
10
10
o d
0% 1% 2% 3% 0
0% 1% 2% 3%

<Figure 3> Content of total polyphenol in bread with a various
additions of Cedrela sinensis powder. Different letters
(a-c) indicate significant differences at p<0.05 by Dun-
can's multiple range test

ol gt 7|3%=7F =A JERETH(p<0.01). &3 0% =
271, 3= B 1% H7F A 3.90, 2% H7F Al 4.05, 3%
A7t Al 3.800F 2% H7F <] &l tigt 7|Ewr} 71
A YERTH(p<0.001). Bl e 71 Exo e 3= B
S H7VHA Z%S w7t 3.20, 1% H7F Al 3.60, 2% A7t
Al 4.10, 3% A7} Al 3.90 0= 2% A7FEIAS Wt 7
=7 YRS (p<0.05), E72 0% = 3.40, 1% H7}
Al 3.50, 2% FH7F Al 4.00, 3% F7F A 37022 2% H7b
s1S w7 7P A YRR TH(p<0.05). TFAQ] 75 =
M= 2% H7F S W 41502 7MY w2 VISEE
ERdict, dAwbA o2 R vls) 35 EEe] bk
F7VERE 735t Sk el oy 3% M7t Alell
= 2% W7REEY 7|5t HojA Al 5 2T A
71 739 2%E H7tele Aol 7Y v AE Zle s Als

w2

L e

il

3. Total phenolic content

s TS AUke Al T odE SHEY
<Figure 3> A28} Jin (2013)2] AFoA F= 2
o] F HE FELS 1631 mg GAE/go 2 S ATk
3 ® vk 9om) Park 5(1993)9] Aol olshA F=E

g orle

<Figure 4> DPPH radical scavenging activity of bread with various
additions of Cedrela sinensis powder. Different letters
(a-d) indicate significant differences at p<0.05 by Dun-
can's multiple range test
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4. DPPH free radical A~ &+

= Bo-S H71sk ko] DPPH i)zt 2715l ek
A= <Figure 4>3 7o) 315 U 9 FEE9] Ui
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Absl @37t wrhal Bkt

= 2ol DPPH oz 27152 100 pg/mL 2ol A]
B 1%, 2%, 3%°] A7l we 25.52%, 48.93%,
69.44%2 = S H7FEA] s el 1.67%°l Bk
=2 g7 2AGE JeEilen, Alse] Aol S7t
TrE dAo] Frtske AAE BAFATHp<0.001).
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