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Quality Characteristics and Antioxidant Activity of Pan Bread with
Green Coffee Bean Powder

Jin Young Park and Seung Seok Yoo

Dept. of Culinary and Foodservice Management, Sejong University, Seoul 05006, Korea

ABSTRACT

This study investigated the quality characteristics and antioxidant activities of breads prepared with 0, 3, 6, 9 and 12%
green coffee bean powder. Fermentation rate of dough was reduced with increasing green coffee bean powder content. Volume,
weight, and specific volume also decreased, whereas pH of breads increased with increasing content of green coffee bean
powder. As powder concentration increased, ‘L’ value of breads decreased, whereas ‘a’ and ‘b’ values of breads increased.
The hardness of breads increased upon addition of green coffee bean powder, whereas cohesiveness and springiness decreased.
Chewiness was not significantly different among the groups. 2,2-Diphenyl-1-picrylhydrazyl radical scavenging activity was
significantly elevated by addition of green coffee bean powder. In the sensory evaluation, color, flavor and texture were highest
in the control group. The sample containing 3% green coffee bean powder had the highest taste score. Overall acceptability was
highest in the control group but not significantly different from the control group in breads with 3% and 6% green coffee

bean powder.
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Table 1. Formulas for bread with strong flour and green

coffee bean powder (g
Ingredients CON GCB3 GCB6 GCBY9 GCBI2
Strong flour 700 679 658 637 616

Green coffee bean powder 0 21 42 63 84

Water 420 420 420 420 420
Sugar 56 56 56 56 56
Fresh yeast 21 21 21 21 21
Butter 21 21 21 21 21
Pro 2000 plus” 10 10 10 10 10
Salt 10 10 10 10 10
Non-fat dry milk 14 14 14 14 14

*

Dough conditioner

CON: 0% green coffee bean powder (flour basis).
GCB3: 3% green coffee bean powder.

GCB6: 6% green coffee bean powder.

GCB9: 9% green coffee bean powder.

GCBI12: 12% green coffee bean powder.
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Fig. 1. Dough expansion by fermentation of bread with
coffee green bean powder.
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Table 2. pH and Hunter’s color values of bread with green
coffee bean powder

HOFA oF GAEEHEEE

Table 3. Baking properties of bread with green coffee
bean powder

Color value

Sample pH

L a b
CON  4.94+0.03%" 7529+0.33" —1.45£0.10°  9.52+0.45°
GCB3 5.11£0.03°  72.40+237° —1.17+0.12%  11.09+030°
GCB6 5.17+0.02°  71.33£1.34° —0.96£0.04°  11.12+0.64°
GCBY 52120.03" 67.07+1.55° —0.21£12.21° 12.21£1.20®
GCBI12 533+0.01° 60.51+1.33¢  027+0.13*  12.57+0.33"
F-value 98.048™ 4227 125.59™ 9.47"
D Values are meantS.D.; ™ p<0.01, ™ p<0.001.

#7¢ Mean in a column by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.

UEb T Aol L(EE)ake tixTellM 75.29% 718
=9k, AT AT BT HUbe] SRS ol T AE
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3. Alwto| R, 27|, HIEH

79 AT 22 A7 ] F3), FA, W82 Table
33 2tk 7919 A%, el 1,718.99 mLE YA
o, 719 AT B2 Aol ol FolF s f4a
Sttt Aol Fule wisdd), EFde] G 4, 78 &
&, YEHE o wet 2= =t(Ha TY 5 2003), &
oA e A9 AF EHo] Atk whet %lﬂT ol
aatiA AatA o g FRHC] PA S Aste] Fu7t 2
d Zlew A o9} 22 Ayt MR 7t
H(Kim YS 2004)°]u} 371 A7 AwHKim SH 5

L2 Py mZ —l>

Sample Volume Weight Specific volume
(mL) (& (mL/g)

CON  1,718.99+5.94*) 418.67+1.15° 4.11+0.00°
GCB3  1,694.49+7.40° 415.67+0.58" 4.07+0.02*
GCB6  1,568.10£12.54°  414.33+1.15 3.78+0.04°
GCB9  146533+10.72°  411.67+0.58° 3.56:0.03°
GCBI2 1,340.57+15.53°  409.00+1.00° 3.28+0.05¢
F-value 624.683" 47.615™ 362.532""

D Values are meantS.D.; " p<0.001.

*7® Mean in a column by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.
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HA7FH03187HA fFelA o2 fhadhe Ads Belom, g
HAE 2T(12.667) 2 FE] 12% HA7H49.587)7HA 2
Ao g FHadteth 1o vl AP AlET 1ol 214
zlolE Koz ¢kth A=rt SUkshe ol R 23F WEA
AR 7h o] AatE A Wy 7]1F FAo] Al
2 HA] &947] wjFo2 AYZFE M (Rhi JW & Shin HS 1996),
olE H|&A I TR & AetE YX|she AIS BT

AR B 23 AnE B B o) hET ge
FelH Aol 2 Wolx e 3% W O 2T v
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Table 4. Texture of bread with green coffee bean powder

Sample  Hardness Cohesiveness Springiness Chewiness
CON  0.22+0.03°" 0.43+0.06" 13.67+0.50° 1.37+0.34°
GCB3  0.24£0.02™  0.40£0.04 11.6120.66" 1.34+0.46"
GCB6  0.27+0.01™ 0.37+0.05°  10.73£0.65" 1.31+0.37°
GCBY9  0.31£0.05®  0.36+0.02°  10.19+0.18¢ 1.24+0.35°
GCBI2 0.34£0.08*  0.32+0.01°  9.59+0.59°  1.23+0.34°
F-value 5.66" 103377 23.821"" 0.161

Y Values are meantS.D.; ™ p<0.01, - p<0.001.
24 Mean in a column by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.

<@ 7IAH 59& AT F e AoR dddn

5. Altto] DPPH A} Radical &2HS

Az AT BLS 70% SR %%*s}o% DPPH radical
2% SHT A 8291%=E YEen, A3 AT

B2 X7} 2wko] DPPH A+ radical 24 % éﬂr% Table
5o YERAQITE th2T7} 29.75%, 3% 7T 72.78%, 6%
A7 76.16%, 9% A7 78.06%, 12% 7k 80.80% %=
719] Agl:r Huat x47].ako] 57]_2:5;}4-/‘% 09/]24 oz Zrtsle=

Aoz Yeiyith o]e} 2 A AHed ksl 549
PEAOP T B9 v d-g 3H71sE 2% (Yoon MH
5 2010)°1A4 7ol Eoidol| wel DPPH radical &27%
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% 7}l w2l DPPH radical 4~7]5°] %—7]—6 = o]
=2 s TR E SR 58 53 A A
o] Hrph 7P Fed acQl Ao s dddrt 1
T A9 AT do] ALEE oA H| LA 2w
o olal A dE E247 AW EE Y& A Al(Adom

T o —1(‘1 e -lﬂ
olo é
IU

ANYT A7 Al F

4 543 gae 24 101

Table 5. DPPH free radical scavenging activities of bread
with green coffee bean powder

Sample DPPH free radical scavenging activities (%)
CON 29.7542.76"

GCB3 72.78+1.90°

GCB6 76.16+2.03%

GCB9 78.06+2.56™

GCBI2 80.80+0.97°

F-value 298.524""

Y Values are meantS.D.; ™ p<0.001.

"4 Mean in a column by different superscripts are significantly di-
fferent at 5% significance level by Duncan’s multiple range test.

KK & 2005)% Aoz Bztett upehs] 2 Al 2] 719)
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6. A= = )\|.

A9 AT EEE Hrkste] Al xg Aol Vsw rF A
= Table 63 Aok M| 5= 3% H7btS 23 &
o|A zpol7} gl ok, 1 oo AT B HrtEe] S
Vs 7|Swrt oA o skt &, Bt dtellA
o] 4= FEE Avkr o w Hriwko] FrlekH, 71swert 2
gl M= 6% H7F7HA t 2w
2318 3% bl

7]@;_ Z;}%OM% 6% = 7}% ]Tiﬂ 71&;7} Z xo
adte A2 AT 5 UAJTh 9% F 12% HE BE
gEo A gl Blg] freldom ve Vo HrkE v

Table 6. Sensory evaluation of bread with green coffee bean powder

Sample Color Flavor Taste Texture Overall acceptability
CON 5.44+1.13*) 5.33%1.11° 5.44+1.01% 5.20+1.20° 5.20+1.39°
GCB3 5.11+1.05% 5.11+0.93" 5.67+1.12° 5.11+0.78° 4.89+0.78"
GCB6 4.22+1.09* 4.44£1.13% 4.56+1.13° 4.78+1.30° 4.67+1.41%
GCB9 3.56+0.88° 3.44+1.01° 2.89+0.78° 3.56+1.13° 3.78£0.97°
GCBI2 2.22+0.97 1.89+1.05° 1.67+0.70* 2.56+0.88" 2.67+0.70°
F-value 14.136™ 16211 28.548™ 10.306™ 7.9817"
Y Values are meantS.D.; ~ p<0.001.

24 Mean in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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