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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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1. A=

= Al M e Aol 24 AE A L(F)(GSC International
Co., Ltd., Seoul, Korea)E 53l 73t Bepdit olg] 715
AFE 25T 271004 343 A x93 S A% 5, Hammer
Mill(Super mill SM-1, Dae Wha Tech IND., Yongin, Korea)
2 B3] Moon SW & Park SH(2008)2] A5 %3}
50 mesh EFEA ] Wl &, Ze]odal Wof o] HytshH
AHESEATE 21 Ao AMEE 7D 717 (Dachan-Jebun Co.,
Ltd., Gyeonggi, Korea), %J %3 (Fine Sugar, Q-one, Gyeonggi,
Korea), °|~E
(Seoul Milk Co., Ltd., Gyeonggi, Korea), &
Co., Ltd., Gyeonggi, Korea), 2~=(Hae Pyo, Gyeonggi, Korea),
Ak 7] FA = Z 2 2000 Z2] 2(Ottugi, Gyeonggi, Korea) =
A tiFrtEA F]iste] AFE-SHIT

(Raw yeast, Jenico, Gyeonggi, Korea), ¥
A E-(Seoul Milk
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Moz A2t O H(AACC 2000), L wiEH]= Table 13
2t} MEE A28 RE AR S WH7|(IM201, D&B, Tai-
pei, Taiwan)ol] il XS0l 28 W= 3 HE S FY 5

=07 1087 vhEslo] ukE Zg A oA HlE en

£ 27+1C=E slo] WE5E 83t 12 $aE 30+17T,
AEE 85%2] WA 60%3t sttt darp B vt
& 450 g 2 Tt F2E]Y] ¢ F fwo] niEA] &

T2 HES "o 1057 22241)lA] Zﬂﬁlia % one
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Table 1. Formulas for bread with strong flour and green
coffee bean powder (2)

Ingredients CON GCB3 GCB6 GCBY9 GCBI12

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

s

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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5) £, %HI HIZX &8
Auo] By Z2)x) %‘r‘ﬂ(Pyler EJ 1997)2.2 =333
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Z(mL/g) o= YER AT

6) Texture &%

el FHRE

ZAEZE 20x20x20 mm IV 2 AU3 A|BES
Texture Analyser(CTA Plus Lloyd Co, Haslemerd, England)
£ o|&3t] S 3I3Th Probes 23]
uw] HAoJR| = force-time curveZF-E

(cohesiveness), Bt

Loz raslg e
E(hardness) 374
2 A (springiness), % E/J(chewiness)= =
Aotk &4 =702 test speed 100 mm/min., distance
50%, probe 20 mm DIA cylinder aluminium® 3}$3th.
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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
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Table 3. Baking properties of bread with green coffee
bean powder

Color value

Sample pH

L a b
CON  4.9420.03"V 7529+0.33" —1.45£0.10°  9.52+0.45°
GCB3 5.11£0.03°  72.40+2.37° —1.17+0.12°  11.09£030
GCB6 5.17+0.02°  71.33+1.34° —0.96+0.04°  11.12+0.64°
GCB9 5.21+0.03°  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"

Y 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.

YR 2e] L(HEE)akS txTolA 75292 7+
=9k, A9 AT BT Hrbde] ST E ol Fe Sy
ERfo] 12% FH7belA 60512 7P @A 2 E e,
Ali ol Fro] 2Rl Afo] S BT a(F A=) a3t b(FA &)
T ZEare] —1.45, 9.52¢0 vl A9 AF 2 H7hol
71l wEbA] feld oz FrlsteE 7 Ak A9
%}”Ebl L3t 48.57, agt2 3.86, bt 16.56 2.2 YE}L

4oks H
A71F2] Lak2 84.79, agh-2 3.31, b#ka 8298 YE}L
o], B7FFol Blal iAoz e Lt =2 adk,
bate 7= A AT Fdo] T HA 2w A2 A] A
o2 JotHE) o] B3 A
S 3713 2w (Lee SH 2015)2] A
of| Mo} o] It mE A% Wslel FAg S BHA

. ®38 Baik BK $(2008)9] <o mtaw Zalu|sa) 1
AEE AT AA] ] Alo] o £t PeE mHiTh
3 e, A% AF U FRaA we AR A
o) 9 FUE Aol 2k

3. Awol 2|, 27, H|8H

A3 AT T8 A7 Aol R3], 77, B84 & Table

1=

33} 2o} R9)9] A9, izl 171899 mLE ERIRLe
B, 719 A% Pare] Hrlwo] Sojd4® feldow ha

Stk Awe] Ruls viSAE, S5 4u 4, SR F
T8, TEYE S wet 7,%7@54 Etl(Ha TY & 2003) =
AgeME AT AT o] Ayl whet “‘7} ol
asas Aupd o s FFEe] YA Al TJM 7
2E Zo R wekdnt o] 2 A WdAf i Ht
2K (Kim YS 2004)°]u} dulF7ke A7} 2%(Kim SH &

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

CON  1,718.99+£5.94Y  418.67+1.15 4.1140.00°
GCB3  1,694.49+7.40P 415.67+0.58" 4.07+0.02°
GCB6  1,568.10+£12.54°  414.33£1.15 3.78+0.04°
GCBY  1,465.33£10.72°  411.67+0.58° 3.56+0.03¢
GCBI12 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.

"¢ 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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4. Aol Texture

Az AT BLS HUEe 2] gl axoA] 7
T7F0.222 718 BA YERE S T B Hylgke] 1
g5 Ao Are A4 7kt 12% H7H7 0342
71 =e 3hS Bl o]l A% ¥(Choi OJ & Kim YD
1999)0] 1} W58 E2(Kang MJ 2002)2 3 7}3h 2]uko] A
o] A& frAkstAth S8 740434 2HE 12%
A7FH0318)7HA] oA o Fhadhe ZAde How, &
HAE ) 27(12.667) S ZHE] 12% H7HH9.587) 714 f-2
Aoz ghaetqdnh. 1ol Wl 433 Alsat gl o4
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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
GCB9  0.31£0.05®  0.36+0.02°  10.19+0.18¢ 1.24+0.35
GCB12 0.34+0.08*  0.32+0.01°  9.59+0.59  1.23+0.34°
F-value 5.66" 10337 23.8217 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.
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A7V 76.16%, 9% 71 78.06%, 12%
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Table 5. DPPH free radical scavenging activities of bread
with green coffee bean powder

Sample DPPH free radical scavenging activities (%)
CON 29.752.76"
GCB3 72.78+1.90°
GCB6 76.16£2.03%
GCB9 78.06£2.56™
GCBI12 80.80+0.97°
F-value 298.524™"
D Values are mean+S.D.; " 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.
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Table 6. Sensory evaluation of bread with green coffee bean powder

Sample Color Flavor Taste Texture Overall acceptability
CON 5.44+1.13*Y 5.33+1.11° 5.44+1.01" 5.2241.20° 5.22+1.39°
GCB3 5.11£1.05% 5.1120.93° 5.67+1.12° 5.1120.78° 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°
GCBI12 2.22+0.97 1.89+1.05° 1.67+0.70¢ 2.56+0.88" 2.67+0.70°
F-value 14.136™ 162117 28.548™ 10.306™ 7.9817"
Y Values are meantS.D.; ™™ p<0.001.

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